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HLA-A TYPING IN FORMALIN-FIXED PARAFFIN EMBEDDED TISSUE
SAMPLES: TOWARDS POTENTIAL RETROSPECTIVE ANALYSIS

ABSTRACT

Human Leukocyte Antigen (HLA) has been described in many cases as prognostic
factor for cancer. The main feature of HLA genes, located on chromosome 6 (6p21.3),
Is their extensive polymorphism. Nucleotide sequence analysis of alleles shows that the
variation is restricted predominantly to exons that encode the peptide-binding domain of
the protein. Thus, HLA polymorphism defines the repertoire of peptides that bind to
HLA allotypes and this fact defines an individual’s ability to respond to exposure to
many infections agents throughout his life. HLA typing has become an important
analysis in the clinic. Formalin-fixed paraffin embedded (FFPE) tissue samples are
routinely collected in the oncological clinic. This could be used as a good DNA source,
since in past studies DNA collecting assays were not normally performed from almost
any kind of tissue or sample on regular clinic procedures. Considering that the most
important problem with FFPE DNA is fragmentation, we proposed a new method for
HLA-A allele typing from FFPE samples based on the sequences of exons 2, 3 and 4.
We designed a set of twelve primers: four for HLA-A exon 2, three for HLA-A exon 3
and five for HLA-A exon 4, each one according to the flanking sequences for their
respective exon and the sequence variation between different alleles. 17 FFPE samples
collected in Karolinska University Hospital, Stockholm Sweden, and 1 control blood
sample underwent amplification reactions and the products were submitted to
sequencing. Finally all the obtained sequences were analyzed and compared with
IMGT-HLA database. The FFPE samples were previous to this HLA PCR-SSP typed in
a certified laboratory and then compared to the results from our novel method.
According to this, the samples could be correctly sequenced compared to the previous
typing. With this procedure, we conclude that our study is the first Sequence Based
Typing method which allows the analysis of damaged DNA samples. It opens the
possibility to develop retrospective analysis in order to establish new relationships

between HLA and different diseases as well cancer.



RESUMEN

El Antigeno Leucocitario Humano (HLA en inglés) ha sido descrito en muchos casos
como factor de prondstico para cancer. La caracteristica principal de los genes de HLA,
localizados en el cromosoma 6 (6p21.3), son sus numerosos polimorfismos. Los analisis
de secuencia de nucledtidos muestran que la variacion estd restringida
predominantemente a los exones que codifican los dominios de unién a péptidos de la
proteina. Por lo tanto, el polimorfismo del HLA define el repertorio de péptidos que se
unen a los alotipos de HLA y este hecho define la habilidad de un individuo para
responder a la exposicion a muchos agentes infecciosos durante su vida. La tipificacion
de HLA se ha convertido en un analisis importante en clinica. Muestras de tejido
embebidas en parafina y fijadas con formalina (FFPE en inglés) son recolectadas
rutinariamente en oncologia. Este procedimiento podria ser utilizado como una buena
fuente de ADN, dado que en estudios en el pasado los ensayos de recoleccion de ADN
no eran normalmente llevados a cabo de casi ningun tejido o muestra en procedimientos
clinicos regulares. Teniendo en cuenta que el problema mas importante con el ADN de
muestras FFPE es la fragmentacion, nosotros propusimos un nuevo método para la
tipificacion del alelo HLA-A desde muestras FFPE basado en las secuencias del exén 2,
3y 4. Nosotros disefiamos un juego de 12 cebadores: cuatro para el exon 2 de HLA-A,
tres para el exon 3 de HLA-A vy cinco para el exén 4 de HLA-A, cada uno de acuerdo
las secuencias flanqueantes de su respectivo exén y la variacion en la secuencia entre
diferentes alelos. 17 muestran FFPE colectadas en el Hospital Universitario de
Karolinska en Estocolmo Suecia fueron sometidas a PCR y los productos fueron
secuenciados. Finalmente todas las secuencias obtenidas fueron analizadas y
comparadas con la base de datos del IMGT-HLA. Las muestras FFPE habian sido
previamente tipificadas para HLA y los resultados fueron comparados con los de este
método. De acuerdo con nuestros resultados, las muestras pudieron ser correctamente
secuenciadas. Con este procedimiento, podemos concluir que nuestro estudio es el
primer método de tipificacion basado en secuencia que permite analizar muestras viejas
de ADN de las cuales no se tiene otra fuente. Este estudio abre la posibilidad de
desarrollar analisis para establecer nuevas relaciones entre HLA y diferentes

enfermedades como el cancer también.



1. INTRODUCTION

Human Leukocyte Antigen (HLA) has been described in many cases as prognostic
factor for cancer (Little and Stern 1999). The HLA complex is located on chromosome
6 (6p21.31). This high polymorphic locus encodes peptide presentation proteins, which
perform the first step on immune adaptive response against any foreign pathogen or any
abnormality detected on the organism (Little and Stern 1999; The-MHC-Consortium
1999; Goldsby, Kindt et al. 2003). Classical HLA class | molecules (HLA-A, -B and —
C) are expressed in most somatic cells and presents peptides of around nine residues
long. These peptides are derived from intracellular proteins, including proteins from
pathogens such as viruses. These proteins are proteolytically cleaved, and the fragments
are joined with HLA in the endoplasmic reticulum. The HLA-Peptide complex is
transported to the cell membrane and presented. When an appropriate cell (T cells,
Natural Killers) interacts with HLA class | complex, the antigen presenting cells are
inhibited or lysated (Little and Stern 1999; Goldsby, Kindt et al. 2003).

The main feature of HLA genes is their extensive polymorphism. Nucleotide sequence
analysis of alleles shows that variation is restricted predominantly to exons that encode
the peptide-binding domain of the protein, i. e. exons 2 and 3. Thus, HLA
polymorphism defines the repertoire of peptides that bind to HLA allotypes and
individual’s ability to respond to exposure to many infections agents throughout his life
(Little and Stern 1999). At population level, the high polymorphism in this locus
ensures that at least some members of the population could survive infection of any
pathogenic agent. The heterozygosity of HLA is advantageous for the species survival.
Studies have demonstrated that HIV patients have a better immune response when the
person has a heterozygote HLA than a person with a homozygote HLA genotype
(Turner 2004).

Cancer is a multistep process that is often characterized by the accumulation of multiple
genetic events including several mechanisms that are considered necessary for cell

transformation (Little and Stern 1999). In cancer events, the immune system can detect



defective cells and eliminate them (Chang and Ferrone 2007). Tumor cells often express
new antigens as a result of multiple genetic alterations, and T cells can monitor these
new antigens via presentation on HLA class I, but certain cancer types have developed
mechanisms that evade this recognition. HLA loss has been seen on all types of tumor,
irrespective of tissue origin. On the other hand, tumor cells evade recognition from the
NK cells (Little and Stern 1999). The immune surveillance theory proposes that any
defect on immune system leads to a tumor genesis. This theory has been deliberated
along many studies with mixed results, but the majority of these suggest that the tumor
genesis depends on the capacity of evading immune response (Chang and Ferrone
2007).

Indeed, HLA class | antigens have been studied according to association with a variety
of cancer. In a study, an association between cancer and HLA-A*24 was found on
Iranian patients, where exists an increased number of persons with esophageal cancer
and HLA-A*24 allele (Eivazi-Ziaei, Dastgiri et al. 2006). Data obtained from melanoma
German patients show an increased presence of the allele HLA-B*08 on health people.
This study reflects the protective characteristic of this allele with a significative
difference compared with melanoma stage IV patients (Fensterle, Trefzer et al. 2006).
Previous studies found an overrepresentation of HLA-A*02 allele on ovarian cancer in
Swedish patients. This allele is present in women who have advanced lesions of cancer
(De Petris, Bergfeldt et al. 2004). In many cases, disease progress is so fast that many
samples must be taken from tissue sample from already deceased women. So it is
necessary to understand why a certain allele could be overrepresented or
underrepresented. Furthermore, a detailed study showed a more interesting feature,
HLA-A*02 allele was overrepresented in patients with advanced stages in ovary serous
adenocarcinomas. The analysis in the total patient population did not find differences in
the allele presence but in stratified patient population showed that HLA-A*02 may be
related to patient outcome (Gamzatova, Villabona et al. 2006). Starting from these
observations, the questions could be A) is there any kind of deregulation of the peptide
presentation proteins? B) Does this machinery present peptides in a defective manner to
immune system cells? C) Is there any kind of epigenetic mechanism that inhibits

normal peptide presentation?



As the phenotype has cancer, presumably there is a genetic background. For example in
lung cancers, there are several mutations on TP53 gene, but those that could generate
new epitopes presented by HLA-A*02 are under-represented. Thus particular types of
cancer could be associated with a population that has a low frequency of certain HLA
types (Little and Stern 1999).

However, the high cost of HLA typing reagents makes it difficult for small laboratories
to conduct large studies associating disease and HLA alleles (Abbott, Tukuitonga et al.
2006). Additionally, the complexity of HLA typing made large HLA screening
problematic in past studies, for example it is not a common feature between studies
from developing countries. In many cases, cancer patients have not been HLA typed
and with the time they die, making blood samples unavailable. The absence of fresh
DNA material makes it difficult to perform big retrospective studies on a large number
of patients (Dubeau, Chandler et al. 1986). The development of rapid and cheap method
is necessary and a sequence based typing could be this kind of method (Abbott,
Tukuitonga et al. 2006).

Formalin-fixed paraffin embedded (FFPE) tissue samples have been collected for over
100 years (Klopfleisch, Weiss et al. 2011) for the majority of clinical trials in oncology
(Sikora, Thibert et al. 2010). These samples have been collected in order to give patients
correct diagnosis and then, give the patients a proper treatment. However the samples
have been collected for clinical purposes, they are available for scientific purposes.
Additionally FFPE tissues are accumulated worldwide along with clinical information
or with information from elaborated and costly studies of great value (Klopfleisch,
Weiss et al. 2011). This type of samples could be used as a good DNA source, since in
past studies there were no DNA collecting assays. However, DNA samples from FFPE
are characteristically chemically modified in ways that could limit genetic studies
(Gilbert, Sanchez et al. 2007). The most important problem with FFPE DNA is
fragmentation around 300bp to 400bp length (Lehmann and Kreipe 2001).



The main disadvantages for FFPE DNA are: the generation of DNA-Protein
crosslinkages, presence of inhibiting substance remnants coming from the extraction
reactions and contamination (Farrugia, Keyser et al. 2010). Another important issue is
the fact that there is a lot of variation of fixation procedures, for example, a prolonged
time since extraction from the tissue to the fixation could lead to DNA degradation
(Lehmann and Kreipe 2001). Moreover, all-PCR based protocols have been designed
for good quality DNA isolated from fresh cells (Sikora, Thibert et al. 2010).

This is why we proposed to develop a complete new HLA-A typing method based first,
on DNA extraction from FFPE samples and then, amplification reaction and sequencing
analysis of exons 2, 3 and 4. Our method amplifies exons leading PCR products up to
292 base pair long. The obtained sequences allow us to get HLA-A genotypes. These
results compare to Sequence Specific Primers PCR (PCR-SSP) results.



2. OBJECTIVES

2.1.General Objective

- To develop a novel method for HLA-A typing in formalin-fixed paraffin

embedded tissue samples in order to analyze HLA-A in this kind of samples.

2.2.Specific Objectives

- To evaluate formalin-fixed paraffin embedded tissue samples as DNA source for
HLA-A typing.

- To design conserved sequence primers and amplification protocols in order to

get HLA-A exon 2, 3 and 4 amplicons.

- To sequence and analyze HLA-A genes from tissue samples and compare to
HLA-A genotypes established from PCR-SSP from the same patients.



3. THEOTERICAL FRAMEWORK

3.1.Human Leukocyte Antigen

The Major Histocompatibilty Complex (MHC) in Humans, coded by Human leukocyte
antigen was described in 1936. It was discovered on leukocytes surfaces, and it was first
associated to confer tolerance following tissue grafts and organ transplantation (Horton,
Wilming et al. 2004). The HLA system has the highest diversity of any functional
genetic system: some of its proteins have more than 200 allelic variants (The-MHC-
Consortium 1999; Charron 2011). It has over 200 identified loci, so it is also, the

densest region of the human genome (The-MHC-Consortium 1999).

The principal function of this complex is to supply protection against pathogens
(Horton, Wilming et al. 2004). It is responsible to recognize and distinguish between
the body’s own and the alien or foreign, and trigger the body's immune response, either
antibody-mediated humoral or cell type CTL-mediated (Goldsby, Kindt et al. 2003).
This explains its polymorphism; the HLA has maintained a long-standing battle for the
supremacy against the infectious pathogens (The-MHC-Consortium 1999).

HLA genes are arranged in a continuous stretch of DNA on chromosome 6 (6p21.31) in
humans (Figures 1 and 2). The genes are organized within coding regions to three
classes of molecules which are explained later on this section (The-MHC-Consortium
1999; Goldsby, Kindt et al. 2003; Horton, Wilming et al. 2004). The complete sequence
has a 3.6 megabases length (The-MHC-Consortium 1999), but a new defined Extended
Human MHC (xMHC) sequence has a 7.6 megabases length (Horton, Wilming et al.
2004).
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Figure 1. Complete gene map of the MHC. Genes are shown in order from telomere
(tel) to centromere (cen) but not to scale. Gene loci that were discovered or located to
the MHC as a direct result of the genomic sequence are indicated by filled boxes. The
MHC reference sequence is a composite of different haplotypes. However, in regions
with known differences in gene content (C4 region in class Il and DR region in the
classical class Il region) only single haplotypes were sequenced (C4AQO0, C4BL1 in the
class 111 region and DR52 in the class Il region). Red square shows in a bigger zoom
HLA-A zone (The-MHC-Consortium 1999).



In summary, products from the HLA genes can be classified as: class | genes that
encode glycoproteins on the surface of almost all cells which their function is to present
intracellular antigens to Cytotoxic T Lymphocytes. Class 1l genes that encode
glycoproteins only on the surface of presenting cells like macrophages, dendritic cells
and B Lymphocytes, their function is to present antigens to T Helper Lymphocytes.
Finally class 111 genes that encode several products that have immune functions, among
these components of the complement system and molecules involved in inflammation
process (Goldsby, Kindt et al. 2003). Class | genes are grouped on the HLA |
supercluster. This region comprises the classical, non-classical class | genes (-A, -B, -C
and -E, -F, -G respectively), and class I-like genes (MICA and MICB) (Horton,
Wilming et al. 2004), (Figure 2).

Chromosome 6
Tel Long arm Cen Short arm Tel

HLA region
6p21.1-21.3

Class Il Class lll Class |

| |l Bf I |
DP DM DQ DR C4 C2Hsp70TNF B C E AGF

HHHHH—

Gene map of the human leukocyte antigen (HLA) region

Figure 2. Gene map of the human leukocyte antigen (HLA) region. The HLA region
spans 4 x 106 nucleotides on chromosome 6p21.1 to p21.3, with class I, class Ill and
class | genes located from the centromeric (cen) to the telomeric (tel) end. HLA class |
molecules restrict CD8+ cytotoxic T lymphocyte function and mediate immune
responses against ‘endogenous’ antigens and virally infected targets, whereas HLA
class Il molecules are involved in the presentation of ‘exogenous’ antigens to T helper
cells. The HLA class Ill region contains many genes encoding proteins that are
unrelated to cell-mediated immunity but that nevertheless modulate or regulate immune
responses in some way, including tumor necrosis factor (TNF), heat shock proteins
(Hsps) and complement proteins (C2, C4) (fig001nmn) (Mehra and Kaur 2003).
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HLA genes are highly polymorphic and this polymorphism is principally based on
single nucleotide polymorphisms (SNPs), where the coding SNPs are very informative.
The most polymorphic gene is HLA-B, with a high quantity of variants making it the
most polymorphic human gene. Besides the SNPs, insertion/deletion polymorphism is
important (Horton, Wilming et al. 2004). Nucleotide sequence analysis of alleles at a
given locus shows that variation between alleles is restricted predominantly to the exons
that encode the HLA peptide-binding domain. It implies that this high polymorphism on
theses alleles defines the repertoire of peptides that bind to HLA allotypes.
Additionally, the expression of the different genes is co-dominant, which means that a
heterozygous person can express six different classical class | and class Il allotypes
(Turner 2004). This kind of variety defines an individual’s ability to respond to
exposure to many infectious agents meaning that the HLA polymorphism is favorable to

the species survival (Little and Stern 1999).

The MHC class | protein has a structure that consists of a transmembrane glycoprotein
subunit, the heavy chain of 45kDa. This heavy chain is associated with a 12 kDa soluble
light chain, known as B2-microglobulin (Figure 3A, B), encoded in chromosome 15
(Heemels and Ploegh 1995). Furthermore the heavy chain is divided in three external
segments named al, 02 and a3, each with 90 aminoacids in length; a transmembrane
segment with 25 aminoacids in length; and finally a cytoplasmatic portion of 30
aminoacids in length (Goldsby, Kindt et al. 2003). The al and a2 segments comprise
together the peptide binding domain, which is composed of two a helices supported by
eight-stranded B-pleated sheet (Heemels and Ploegh 1995). This arrangement forms a
small groove where the antigen is located, its dimensions are 25A x 10A x 11A makes
the maximum length of the peptide about 10 aminoacids (Figure 3C) (Goldsby, Kindt et
al. 2003). This structure rests on the complex formed by the a3 domain of the heavy
chain and the P2-microglobulin, which are quite similar. The a3-B2-microglobulin
complex shows resemblance to the immunoglobulin constant-region (Heemels and
Ploegh 1995; Goldsby, Kindt et al. 2003). When the structures are completely
assembled with the antigenic peptide, the cells that are presenting the peptide interacts
with a T cell CD8+, so the T cell receptor (TCR) connects with the al-2-peptide part,
while the a3-B2-microglobulin part interact with the accessory molecule CD8 (Heemels
and Ploegh 1995).

11
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Figure 3. HLA class | structure determined by X-Ray crystallography. (A) 3D
representation, (B) ribbon diagram showing different domains, (C) peptide-biding site

Ribbon diagram, (D) schematic representation (Janeway, Travers et al. 2001).

HLA alleles have been associated with a high number of diseases. The importance of
HLA in autoimmune disorders has been known and studied for many years. In disease
where HLA association exist, it has been postulated that HLA-mediated thymic
education of T-cells could affect the peripheral T-Cell repertoire that makes an
individual more susceptible to a particular autoimmune disease or alternatively certain
HLA types could present self peptides that could be recognized by T-cell previously

activated in a event named molecular mimicry (Turner 2004). Associations between
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cancer and HLA are now being determined. Interestingly, none of the HLA alleles have
been demonstrated to be associated with an increased incidence per se of any cancer.
However, individual alleles are known to be overrepresented in certain cancers or

correlate with survival or prognosis (Masucci, Andersson et al. 2010).

The HLA-A*02 allele has been described as a negative prognostic factor for ovarian
cancer. One study showed that the HLA-A*02 allele was similarly distributed between
healthy and patients population however when the analysis were stratified showed an
increased presence in advanced cancer stages, this finding showed the implication of
HLA-A*02 presence and patient management according to the patients outcome
presented in this particular study (Figure 4). Moreover the study was in concordance to
the observations that pointed that the increase in ovarian cancer mortality in Europe was

in concordance with HLA-A*02 frequency (Gamzatova, Villabona et al. 2006).
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Figure 4. Kaplan—Meier analysis of survival, with log-rank Mantel-Cox test when
applied. (a) All patients (n = 88); (b) merged stages I-1I (n = 29) (e) and III-1V (n = 59)
(*); (c) stages I-11 HLA-A2 positive (n = 15) (#) and negative (n = 14) (@), stages [1I-1V
HLA-AZ2 positive (n = 35) (x) and negative (n = 24) (4); (d) grade 3 HLA-A2 positive (n
= 32) (x) and negative n = (25) (®); (e) stages I1I-1V and grade 3 HLA-A2 positive (n =
27) (x) and negative n = (20) (®); (f) stages I1I-1V and serous HLA-A2 positive (n = 24)
(x) and negative (n = 9) (®). Ns, not significant; P, probability. (Gamzatova, Villabona
et al. 2006).

However, whatever the mechanism that causes disease-HLA associations, HLA typing
can provide extra information in the diagnosis of certain diseases (Turner 2004). This
association not only has to be determined in prospective studies, retrospective studies
could be valuable in order to get more information of the HLA disease dependence or
phenotype.

3.2.HLA typing

Besides this principal function, the HLA system displays a big variability. Survival
from pathogen attacks has required a large investment in defense strategies. At a
genomic level, more than 5% expressed genes are involved with immunity (Horton,
Wilming et al. 2004).

As mentioned before, the function of HLA requires the gene to have high
polymorphism. Historically HLA typing has evolved between different approaches,
benefited from the many technological breakthroughs that have arisen in the two last
decades (Itoh, Mizuki et al. 2005; Shaw, Arguello et al. 2010). HLA typing has become
important since the discovery the role of specific HLA types. In clinic is routinely used
for transplantation, since the mismatching has a large number of deleterious effects
(Howell, Carter et al. 2010). In certain diseases, HLA could be related to patients
outcome, for example ovarian cancer (Gamzatova, Villabona et al. 2006); HLA could

be determinant for therapy intensisty (Masucci, Andersson et al. 2010).
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The serological HLA typing method was the first approach to asses HLA type in
patients. This particular technique was based on the detection of expressed Class | and
Il HLA molecules on the surface of T cells and B cells respectively. However, this kind
of typing has a lot of drawbacks. For example, need of live lymphocytes and a big panel
of antisera (Howell, Carter et al. 2010). Today, it is considered to lack the resolving
power of DNA based methods and to be rather cumbersome and resource-intensive
(Itoh, Mizuki et al. 2005).

DNA-based typing methods like sequence specific primer PCR (PCR-SSP), or sequence
specific oligonucleotide probes PCR (PCR-SSOP) have a number of advantages over
sera based methods. These new methods do not need live lymphocytes and could be
used for any kind of nucleated cell. Peripheral blood is the most used source of DNA; it
is easily extracted and stored (Howell, Carter et al. 2010). In the last years, the
introduction of highly sensitive instruments and technologies has enabled the
laboratories to perform more assays and manipulate a bigger number of samples (Shaw,
Arguello et al. 2010). These DNA technigues are based on the same principle, first step
is the amplification of specific DNA regions, corresponding to any of the HLA alleles,
according to the method the primers can be designed in different ways. In some
techniques, the method includes the use of oligonucleotide probes or a posterior
sequencing protocol of amplified product (Howell, Carter et al. 2010). These DNA

based methods could be grouped in three different groups or approachs.

Amplification methods with group specific primers are commonly applied. This is the
first approach. The basis of this method is the use of specific primers with a
polymorphic sequence. The determination of the presence of a certain allele is the
combination of these primers and the amplification of product visualized in agarose gels
(Howell, Carter et al. 2010; Shaw, Arguello et al. 2010). Disadvantages are the
logistical considerations; this particular method is unsuited for typing a large number of
samples (Howell, Carter et al. 2010) and it relies on a limited number of previously
known polymorphisms (Shaw, Arguello et al. 2010). The appearance of a new allele
could lead to a mistyping. The use of sequence specific oligonucleotide probes which
detect the specific alleles by hybridization is another common method, and this is the
second approach of this category. Modern techniques as Luminex™ have permitted to

lead large studies with bigger numbers of patients, making successful HLA-A, -B, -C
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and —-DRBL1 typing in only 5 hours (Itoh, Mizuki et al. 2005; Howell, Carter et al. 2010).
As with the sequence specific primers, the main disadvantage is the use of probes
limited to known polymorphisms and requires a large product for hybridization to attach
the specific target DNA.

The third approach is the Sequence Based Typing (SBT). This particular method uses
the amplified product as a template for a posterior sequence procedure. For different
types of HLA, the sequences are obtained principally from the coding regions; exons 2
and 3 for HLA class I, and exon 2 for HLA class Il (Howell, Carter et al. 2010). The
polymorphism is relied on the peptide binding regions of the HLA molecules (Little and
Stern 1999). Due to the high heterozygocity of the HLA alleles, after the procedure of
samples sequencing, the obtained sequences has to be read with the help of
bioinformatics tools. This method is not limited by the appearance of new alleles of new
polymorphisms. One limitation is the arrangement of the different combinations which
could lead to problems of genotype reading, this phenomenon is known as ambiguity
(Adams, Barracchini et al. 2004; Shaw, Arguello et al. 2010). In the clinic this kind of
technique is limited; it is not a high throughput screening method which is needed when
typing before transplantation. However, it could be logistical feasible and low-cost and
it is particularly important because it can be used by small laboratories to perform
studies, and the results are comparable to commercial PCR-SSP (Abbott, Tukuitonga et
al. 2006).

Almost all DNA methods are designed to use large bloodiness DNA as template. Blood
is not always available, in some cases because in clinical studies the patients are already
deceased and in other cases, many studies had not extracted and/or conserved DNA for

further studies. Therefore there is the necessity of use another DNA source.

3.3.Formalin-fixed, paraffin embedded (FFPE) tissues as a DNA source

Tissues formalin fixation and posterior paraffin embedding has been a technique applied
for over 100 years (Klopfleisch, Weiss et al. 2011). This kind of samples could
constitute a valuable tool for molecular studies (Savage and Hostetter 2011). There is a

big quantity of accumulated samples worldwide which contain valuable clinical
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information that have been used for elaborated experiments in science (Klopfleisch,
Weiss et al. 2011).

In many cases, the FFPE samples has been only used for histological and morphological
studies, additionally in certain cases these samples has been used in experiments with
immunohistochemical features (Klopfleisch, Weiss et al. 2011). However the use of
these samples has been limited on molecular analysis because there are many adverse

effects over nucleic acids with the fixation procedure.

With the appearance of molecular techniques, this particular DNA source has been
studied for the applicability of theses procedures. However different kinds of fixation
procedures, i.e. different methodologies could be important factors that affect DNA
quality directly, that lead to poor results for PCR (Ben-Ezra, Johnson et al. 1991). For
example, a prolonged time from tissue extraction to the fixation could lead to DNA
degradation (Lehmann and Kreipe 2001). Moreover, DNA extraction protocols vary
between different studies, so the fragment length obtained differs from <150bp (Gilbert,
Sanchez et al. 2007) and up to 300 to 400bp (Lehmann and Kreipe 2001).

Additionally FFPE DNA has other disadvantages such as DNA-protein crosslinkages,
presence of inhibiting substances coming from the extraction reactions and
contamination that impede molecular reactions adequate performance (Farrugia, Keyser
et al. 2010).

However, there are methodologies that could perform acceptable DNA quality
extraction, in some cases for potential retrospective studies on gene amplification,
deletion, DNA methylation, and restriction fragment length polymorphism on tumor
behavior (Dubeau, Chandler et al. 1986). Moreover, these samples analyzed could be
old, for example, samples with forty years of extraction and fixation could be suitable
for studies (Shibata, Martin et al. 1988).

HLA typing became important according to the findings in the last years, principally,
associations between specific HLA genotypes and a wide range of diseases (Horton,
Wilming et al. 2004; Turner 2004). These studies are relatively new because it is really

difficult to determinate HLA genotype. Until now, retrospective HLA studies have not

17



been described due to the lack of fresh DNA sources. Although FFPE tissue samples
could be used as DNA source; there are few HLA typing studies based on FFPE DNA
samples with mixed results (Bateman, Hemmatpour et al. 1997; Ota, Shimada et al.
2006).

Polymorphisms in HLA class | are mainly concentrated to Exon 2 and 3 (Little and
Stern 1999; Shaw, Arguello et al. 2010). Using specific primers for HLA-A exon 2, 3,
we propose the development of a new SBT HLA-A typing method using FFPE samples.
In order to avoid certain kind of ambiguities, related to alleles differences defined
outside mentioned exons (Adams, Barracchini et al. 2004), we also analyzed Exon 4.
This method will be compared to the Swedish standard HLA typing procedure (PCR-
SSP) in order to evaluate its accuracy. Our aim is to open a new opportunity to do

retrospective HLA analysis in FFPE samples without any other fresh DNA source.
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4. RATIONALE AND HYPOTHESIS FORMATION

The importance of HLA typing has become more important in modern studies and the
availability of FFPE tissues samples has been increased during the last years. We
propose that HLA-A SBT typing with DNA extracted from these kinds of samples has
the same accuracy of normal HLA-A typing when using a standard HLA typing
procedure in Sweden. With this method we could develop retrospective HLA studies

with correct accuracy and high reliability.
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5. MATERIALS AND METHODS

5.1.Patients Description

Seventeen unrelated Swedish women diagnosed with relapsing or progressive ovarian
cancer and receiving treatment at the Karolinska University Hospital 2004-2005 were
asked for a blood sample. These were analyzed for the genotypes at the HLA-A, HLA-
B, HLA-Cw, and HLA-DRB1 loci by the PCR-SSP method by the certified
immunological laboratory at Karolinska University Hospital, Huddinge. All women had
undergone surgery previous to this study and their tissue material was routinely
formalin fixed and paraffin embedded (2001 to 2002). The samples were coded as K
and HZ with a number.

One healthy Swedish woman was asked for a blood sample for control. This woman has
been previously PCR-SSP HLA typed. The sample was coded as VB1, and this sample
was used to evaluate the new FFPE HLA-A typing method using fresh DNA.

5.2.DNA extraction

For extraction from FFPE samples, High Pure RNA extraction kit (Roche™) was used.
The step with DNAse treatment was excluded. Extracted DNA was diluted in distilled

water to reach a 30ng/pL concentration which was determined using Nanodrop™.

5.3.Amplification Primers design

Amplification was designed to amplify exons 2, 3 and 4 from HLA-A. Sequences from
all HLA-A alleles were obtained from IMGT-HLA database (Robinson, Mistry et al.
2011) and aligned into a document. We designed a complete set of primers from the
conserved regions, for all the alleles. Each primer was designed using Gene Runner ™
Software version 3.05 (Hasting Software, Inc.). For exon 2, there were four primers,
two forward and two reverse. For exon 3 we designed three primers, two forward and
one reverse. For exon 4, we designed five primers, three forward and two reverse; in

this case, we divided exon 4 in two parts for the amplification product so two forward
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primers and one reverse were for the first half, and one forward primer and one reverse
primer for the second half. For ambiguous results obtained with the sequences from the
two first exon amplifications, exon 4 amplification procedure was performed (Adams,
Barracchini et al. 2004). The distinct combination for the primers for each exon was
determined according to sequence changes between different alleles. Detailed

information on table 1 and figure 5.

Table 1. Detailed information about the primers for the different amplification

reactions.
Exon 2 Exon 3 Exon 4
Forward A2-1F A3-1F A4-1F
Primers. 5’-TCTCAGCCACTGCTCGCC-3’ 5’-GGTTCTCACACCGTCCAGA-3’ 5’-GCGCCCCAAAACGCATATG-3’
A2-2F A3-2F A4-2F
5’-TCTCAGCCACTCCTCGTC-3’ 5’-GGTTCTCACACCATCCAGA-3’ 5’-CCCCCCCAAGACACATATG-3’
A4-3FH
5’-TTCTACCCTGCGGAGATCAC-3’
Reverse A2-1R A3-2R A4-1R
Primers. 5’-GTCCTCGCTCTGGTTGTAG-3’ 5’-CTTCCCGTTCTCCAGGTATC-3’ 5’-CCATCTCAGGGTGAGGGG-3’
A2-2R A4-2RH
5’-GCCCTCGCTCTGGTTGTAG-3’ 5’-ATCCCCTGCAGGCCTGGT-3’

HLA-A gene exons and introns.

W L-- I
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Swess

p—
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Figure 5. Schematic HLA-A gene representation. Exons are blue and introns are beige.
Forward primers are red and Reverse primers are green, Exon 2 and exon 3 are fully

amplified. Exon 4 is amplified in two halves. Primer sequences are listed in Table 1.

5.4. Amplification procedure

For all the amplification reactions, the mix and thermocycler program was the same; the

unique difference was the primers utilized. The mix for the amplification was:

5.4.1. Amplification mix:

5.4.1.1. 10X amplification Buffer 5uL.
5.4.1.2.  DNTP (1.25mM) 8pL.
5.4.1.3.  MgCl, (25mM) 3pL.
5.4.1.4. Forward Primer (10pmol/pL) 3uL.
5.4.1.5. Reverse Primer (10pmol/uL) 3uL.
5.4.1.6. Distilled Water 22.8uL.
5.4.1.7. Tag Polymerase 0.2puL.
5.4.1.8. Sample DNA (150ng) SUL.
54.19. TOTAL S0pL.

For exon 2 amplification the primers utilized were A2-1F or A2-2F, and, A2-1R or A2-
2R. For exon 3 the primers were A3-1F or A3-2F, and, A3-2R. And finally, for exon 4
the primers were used according for the two halves of exon 4. For the first half, the
primers were A4-1F or A4-2F, and, A4-2RH; for the second half the primers were A4-
3FH and A4-1R.

The thermocycler program for all amplification reactions was:
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5.4.2. Program:

5.4.2.1. 94°C 5 minutes, 1 hold.
5.4.2.2.  94°C 30 seconds.

5.4.2.3.  60°C 30 seconds.

5.4.2.4. 72°C 45 seconds.

5.4.2.5. 40 times go to step 5.4.2.2.
5.4.2.6. 72°C 5 minutes, final hold.

All DNA samples performed all types of amplification, i. e. a total of 9 procedures per
sample, the different primer combinations were: For exon 2 A2-1F & A2-1R, A2-2F &
A2-2R, A2-1F & A2-2R, A2-2F & A2-1R; for exon 3 A3-1F & A3-2R, A3-2F & A3-
2R; for exon 4 first half A4-1F & A4-2RH, A-42F & A4-2RH; and finally for exon 4
second half A4-3FH & A4-1R.

The products were run on a 2% agarose gel. For exon 2 the expected product is around
292 bp long, for exon 3 the expected product is around 258bp, and finally exon 4, for
the first half reaction the expected product is around 166bp and the second half is

around 201bp. All positive amplification products went to sequencing reaction.

5.5.Sequencing Procedure

All the amplification products were cleaned with ExoSAP-IT kit™ (Affymetrix Inc.).
After that, all the products underwent sequencing program using Big Dye™ (Applied
Biosystems'™). Each amplification product was amplified twice, using forward and
reverse primer separately. For this reaction, the mix and the programs were according to

manufacturer’s protocol:
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5.5.1. SEKYV amplification mix:

55.1.1.  Big Dye™ mix 3uL.
55.1.2.  Sequencing Buffer 2uL.
5.5.1.3.  Primer (1pmol/uL) 3uL.
55.1.4.  Amplification cleaned product 5uL.
5.5.1.5. Distilled Water ouL.

5.5.2. SEKYV amplification program:
55.2.1.  96°C 10 seconds.
55.22.  50°C 5 seconds.
55.23.  60°C 4 minutes.

55.2.4.  25times go to step 5.5.3.1.

After the SEKV amplification, the samples were diluted with 50pL 95% ethanol and
2uL sodium acetate pH 4.6 each one. The diluted products were then mixed with a
vortex and left standing for 15 minutes. After this, the samples were centrifuged 13226
g for 30 minutes. Then, the supernatants were discarded, and the pellets were diluted
with 250pL 70% ethanol. Again the samples were centrifuged 13226 g but only 10
minutes. Again, the supernatants were discarded. The pellet was air-dried, diluted with
15uL formamide, mixed with a vortex for 10 minutes, heated to 95°C for 2 minutes and
then cooled down on ice for 2 minutes. The samples were placed on an Optical 96-well
reaction plate, and read on an automatic sequencer (Applied Biosystems 7900 HT Real-
Time System).

5.6.Sequence analysis

The obtained sequences were analyzed on Chromas Lite™ software version 2.01
(Technelysium Pty Ltd.). Each sample had two sequences corresponding to forward and
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reverse sequence obtained according to the primer used in the sequencing reaction. Each
sequence was exported to a FASTA format. Reverse sequences were translated into
complementary strands using Gene Runner ™ Software version 3.05 (Hasting Software,
Inc.). Using clustalw 2 tool (Thompson, Higgins et al. 1994) the two sequences were
aligned. The remaining arms from the reverse and forward strands were added to a
consensus sequence. This final sample sequence was analyzed using IMGT-HLA Blast
searching tool (Robinson, Mistry et al. 2011). Heterozygosity was detected by looking
for double peaks in each sequence graphic. By aligning the different sequences with
known HLA-A alleles registered by the IMGT organization, the HLA-A type was

determined.
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6. CLINICAL SIGNIFICANCE

This new procedure will lead to research HLA types in FFPE samples which do not
have any fresh DNA source. This advance could have a strong impact for HLA

association studies.

Also this new procedure will allow typing HLA in samples from third world countries
in order to look at new HLA associations with other diseases as well cancers in
countries that don’t have the capability to HLA type in clinical procedures. This new
technique will allow researchers to perform retrospective studies in order to establish if

certain risk HLA alleles could be found in studies in the developed countries.

The theory behind this method could be used for other polymorphic genes, i.e. KIR
nonclassical HLA, etc.
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7. RESULTS

7.1.DNA extraction

DNA of 17 patients was extracted from ten years old FFPE samples in order to be
amplified with a set of primers, for HLA-A exon 2, 3 and 4. We had one Blood derived
DNA sample for control. Extracted DNA was diluted on distilled water to a final

concentration of 30ng/pL.

FFPE samples has been PCR-SSP typed in a certified laboratory, the results from this

procedure will be used as control for the new method.

7.2.Amplification Procedure

From the extracted DNA, we yielded amplification products up to 292bp. In total, from
the 162 different reactions: 9 for the each one of the different 17 FFPE DNA samples
and 9 for the fresh blood sample, we obtained amplification product for 123 reactions.

From the 18 samples utilized in this study, for exon 2 were received product from 17
samples including the blood control sample. Almost all primer combinations i. e. from
72 possible products, 56 amplification products were obtained (Table 2). Products were

around 295bp which were visualized on 2% agarose gel.

For exon 3, we obtained product from 16 samples including blood control sample. The
obtained product, with a length of 258bp approximated, was visualized in 2% agarose

gels. From 36 possible products it was obtained 30 amplification products (Table 2).

For Exon 4 amplification, we obtained product from fewer samples than the two first
exons. For the first half, amplified with A4-1F/2RH and A4-2F/2RH primer
combinations, from 36 possible products, 25 products were obtained, and for the second
half obtained with A4-3FH/1R primers, 12 products were obtained from 18 possible
products (Table 2).
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Examples of the amplification agarose gels are listed on Figure 6. Only one sample

(K13) did not amplify in any of the different reactions. Detailed information about PCR

amplifications is described in Table 2.

Table 2: List of positive reactions and primers used in the performed amplification

reaction.

EXON 2

EXON 3

EXON 4

Primers
/

samples

A2-
1F/1R

A2-
2F/2R

A2-
1F/2R

A2-
2F/1R

A3-
1F/2R

A3-
2F/2R

Ad-
1F/2RH

Ad-
2F/2RH

Ad-
3FH/IR

VB1

HZ1

K1

K2

K3

K4

K5

K6

K8

K10

K11

K13

K14

K16

K17

K21

K23

+

+

+

+

+

+

K24

+

+

+

+

+

+

+

15

16

14

11

16

14

11

14

12

N: Sample HZ1 did not perform these amplification reactions due to unavailability.

For all samples, except K8, K11 and K13, at least one amplification product was

obtained for three different exons (Table 2). Sample HZ1 ran out for the analysis of

exon 3 and 4. Additionally, K3 and K11 amplification products were obtained in a small
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quantity compared with the 100bp ladder, and other amplification products from the

same reaction mix (Figure 7).

The DNA quality was in general good; this quality was assessed according to the
number of obtained amplification products. K13 could not be amplified probably due to

too high DNA fragmentation below, 100bp length.
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Figure 6: FFPE DNA amplification products. Lane 1 sample K14, lane 2 sample K16,
lane 3 sample K17, lane 4 sample K21, lane 5 sample K23, lane 6 sample K24, lane 7
negative control, lane 8 100 bp ladder. The different Primer sets used on different
protocols are listed as (A) A2-1F & A2-1R primers, (B) A2-2F & A2-2R primers, (C)
A2-1F & A2-2R primers, (D) A2-2F & A2-1R primers, (E) A3-1F & A3-2R primers,
(F) A3-2F & A3-2R primers, (G) A4-1F & A4-2RH primers, (H) A4-2F & A4-2RH
primers, (1) A4-3FH and A4-1R primers.

-3 - .
K3 K4 K3 K4 K3 K4

Figure 7. Comparison between different K3 and K4 amplification products. From left
to right: A2-1F/2R reaction, A2-2F/1R reaction, A3-2F/2R reaction, 100bp ladder. K3

showed small quantity product compared to K4 and 100bp ladder lanes.

7.3.Sequencing Procedure

For exon 2, the obtained sequences were clearer and these sequence graphics were more
easily read (Figure 8) than those from exon 3 and 4 (Figures 9 and 10). Exon 2

sequences had smaller background interference than exon 3 and 4 obtained sequences.

According to the gels (Figure 6 and Annex 1), it seems that exon 2 amplification gave a
more specific product. The other exons, exon 3 and exon 4, seem to have given
unspecific products. For exon 3, expected products were 258bp, but we got higher
products (> 300bp) or smaller products (around 150bp) (Annex 1). This could explain

why there was large background interference on these particular sequencing procedures.

However, the principal sequence that corresponds to the higher peaks showed in the

sequence graphics (Figures 8, 9 and 10) and from which we obtained the reading that
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was exported to the FASTA formats could be correctly assessed to HLA-A alleles in
almost all samples. We assessed the allele when the alignment was at least 90% similar
between the query sequence and the allele sequence on the database. In certain cases,
amplified sequences did not correspond to HLA-A or any HLA sequence. FASTA
formats were pasted into the IMGT-HLA database blast tool and we obtained the allele
(Robinson, Mistry et al. 2011). But in all these cases, the obtained products with other
amplification protocols i. e. different primers and sequencing results permitted us to
asses the HLA-A genotype (Table3).
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Figure 8: K23 HLA-A exon 2 Sequence graphic. Primers used were A2-1F and A2-1R.
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Figure 9: K23 HLA-A exon 3 Sequence graphic. Primers used were A3-1F and A3-2R.

In this particular example, we can observe the background interference.
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Figure 10: K23 Sequence graphic obtained for HLA-A exon 4 first half amplification.
Primers used were A4-2F and A4-3RH.

7.4.Sequences analysis

The FFPE DNA amplification products underwent sequencing procedure according to
the Big Dye™ protocol. For this study, FFPE samples belonged to patients that
previously were HLA typed with PCR-SSP performed on blood-derived DNA.

All the samples typed displayed two different sequences according to the primer used in
the amplification protocol. For each exon, different forward and reverse primers were
used in order to amplify the different alleles that each sample could have. Each obtained
sequence was exported to a FASTA format for further database analysis. The reverse
primer sequences were translated to complementary strand and then aligned with the
correspondent forward primer sequences using clustalw 2 tool (Thompson, Higgins et
al. 1994). With these alignments we could obtain complete sequences that were used to
determine the HLA-A allele (Figure 11).
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A2-2/2

>K24Fw
AGCTCACGCTGAGTATTTICTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCC
GCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGA
CGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCG
GAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAG
TGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGCTA

>K24RV
GTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATC
CGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGAC
GACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGC
GGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGAC GGGGAGACACGGAA
AGTGAAGGCCCACTCACAGACTCACCGAGGGAACCTCGCACTGLCGCG

CLUSTAL 2.1 multiple sequence alignment

L Y —— AGCTCACGCT----- GAGTATTTCTTC-CATCCGTGT 31
K24RV GTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGT 60
K24FwW CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGC TACGTGGACGACACGCAGT 91
K24RV CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGC TACGTGGACGACACGCAGT 120

K24Fw TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG 151
K24RV TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG 180
W Ve e Ve e Ve W W e W W W W W R W R W R R O W O W O W O W O o O R O W R W O R O O O O R O R O R O o O R O O O o O o O o oY
K24Fw AGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGA 211
K24RV AGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGA 240
N N N N N e R R e R e R R e R R R e e e e e
K24Fw CTCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGCTA 266
K24RV CTCACCGAGGGAACCTCG---CACTGCGCG----————————————————————— 267
VR TR W W W W WO RN W
>K245eqCons

GTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACA
TCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGT
GGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGG
AGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAG
ACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGACCCT
GCGCGGCTACTACAACCAGAGCGAGGGCTA

Figure 11: K24 forward and reverse sequence analysis from exon 2 A2-2F and A2-2R
primers (A2-2/2). The obtained sequences were aligned, and the complementary
sequence plus the outside arms was analyzed using clustalw 2 tool (Thompson, Higgins

et al. 1994). (*) shows nucleotide identity and (-) shows gaps between both sequences.

The final sequence, consensus sequence plus external arms, was analyzed using the
blast tool from IMGT-HLA database (Robinson, Mistry et al. 2011). The sequences on
FASTA format were used as query. The different amplification protocols with different
sets of primers used permitted us to get more than one different sequence for each
sample. In certain cases in which the DNA quality was decreased, and we obtained only
a few sequences, the genotype was determined by editing the FASTA sequence
according to the graphics obtained from the sequencing protocol. In almost all cases

there were different graphics that in certain positions displayed double peaks (Figure
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12) that according to the sequences from the IMGT-HLA databases correspond to allele
changes previously reported. The results were displayed on the webpage and permitted
us to assess the allele (Figure 13), and with the different alleles the genotype (Table 3).
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Figure 12: K23 exon 2 sequence graphic (A2-1F/1R). The two red arrows denote the
double peaks which correspond to sequence changes. By editing FASTA formats with
these changes we assessed the HLA-A genotype.

>IMGTHLA:HLAO1718 A%03:01:01:02N 1163 bp
Length = 1163

Plus Strand HSPs:

Score = 1342 (207.4 bits), Expect = 3.4e-57, P = 3.4e-57, Group =1
Identities = 270/272 (99%), Positives = 270/272 (99%), strand = Plus / Plus
Query: 20 CAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 79
y PR e e e e e e e e e e e e e e e e el
shjct: 71 CGGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 130
Query: 80 CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 139
; PEERRRRER R et
sbhjct: 131 CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 190
Query: 140 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT 199
; PEURERRRRR e e e e e e e e e e e e e e e e el
sbjct: 191 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT 250
Query: 200 GGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGGA 259
: IlIIIIlIIlllIIIlIIIIlIIllllllllllllIIIIIIIIlIIlIlIIIlIIIIIII
Sb]ct: 251 GGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGGA 310
Query: 260 CCCTGCGCGGCTACTACAACCAGAGCGAGGGC 291
y LA A U Ol o o
Shjct: 311 CCCTGCGCGGCTACTACAACCAGAGCGAGGCC 342
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Figure 13: Result obtained from the IMGT-HLA database Blast tool. In this example,
the sequence analyzed showed 99% HLA-A*03 allele nucleotides similitude. (|) shows
equal nucleotides between analyzed and reference sequences.

For the 18 samples that were analyzed, we could genotype 16; from K11 we only got
one allele. K13 sample could not be typed (Table 3). These results showed that we
detected different alleles. From the different samples only K11 and K13 displayed
problems with the analysis. The other samples could be typed, showing that this new
method could be performed in a larger number of samples. The principle as well could
be used for HLA-B, -C, -DQB, -DQR or -G.

Table 3. Sequencing Results from new method compared to PCR-SSP.

EXON 2 EXON 3 EXON 4 HLA-A
GENOTYPES
Primers / A2- A2- A2- A2- A3- A3- Ad- Ad- Ad- FFPE PCR-
samples 1F/1IR 2FI2R 1F2R 2F/1R 1F/2R 2FI2R 1F/2RH 2FI2RH 3FH/1IR method SSP
VB1 NA A*02/24 T T A*02/24 + A*02 A*24 A*02 A*02/24 A*02/24
Hz1 A*02 A*02 N N N N N N N A*02/02 A*02/02
K1 A*03/25 NA A*25 NA A*25 NA A*25 A*03 NA A*03/25 A*03/25
K2 A*03 NA NA NA A*03 A*26 A*26 A*03 NA A*03/26 A*03/26
K3 NA A*02 A*01 A*02 A*02 A*01 A*02 NA NA A*01/02 A*01/02
K4 NA NA A*03 A*02 A*02 A*03 A*02 A*03 A*03 A*02/03 A*02/03
K5 A*03 A*02 A*03 A*02 A*02 NA A*02 A*03 A*02 A*02/03 A*02/03
K6 A*01/24 A*24 NA NA A*01/24 NA NA A*24 NA A*01/24 A*01/24
K8 A*01 A*02 A*01 A*01 A*02 A*01 NA NA NA A*01/02 A*01/02
K10 A*01/03 NA A*01/03 NA A*01 A*01 NA NA A*03 A*01/03 A*01/03
K11 A*01 NA A*01 NA A*01 A*01 NA NA NA A*01/-- A*01/26
K13 NA NA NA NA NA NA NA NA NA NA A*01/68
K14 A*11 A*02 A*11 A*02 A*02 A*11 A*02 A*11 A*02 A*02/11 A*02/11
K16 A*25 A*02 A*25 A*02 A*25 A*25 A*02 NA NA A*02/25 A*02/25
K17 A*26 A*02 A*26 A*02 A*02 A*26 A*02 NA A*02 A*02/26 A*02/26
K21 A*01 A*02 A*01 A*02 A*01 A*01 A*02 NA A*02 A*01/02 A*01/02
K23 A*01/03 NA A*01/03 NA A*01 A*01 NA A*01 A*01 A*01/03 A*01/03
K24 A*03 A*02 A*03 A*02 A*03 A*03 A*02 A*03 NA A*02/03 A*02/03

N: Sample HZ1 did not perform these amplification reactions due to unavailability.

NA.: none or not HLA-A results or poor sequencing result.

+VB1 sample used in this case only as a positive control for amplification reactions, genotype established
by editing FASTA formats.

Results in red correspond to genotypes established by editing FASTA formats according to double peaks

in the sequences graphics (Figure 12).
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8. DISCUSSION

The HLA complex supplies protection against pathogens. This particular function
explains the high polymorphism. HLA genotype has been associated with hundreds of
diseases, including autoimmune diseases (Horton, Wilming et al. 2004). It is important
to study more associations between HLA types and different kinds of cancer around the
world (The-MHC-Consortium 1999). In cancer, it has been observed that a common
feature is the loss of HLA molecules (Little and Stern 1999). Moreover, the role of HLA
molecules, genes and other related loci in the development and progression of neoplasia
are becoming clearer. Different alleles have been proved to be associated with
malignancies in different ethnic groups (Bateman and Howell 1999).

HLA typing has evolved with the technological advances and since its discovery, has
had a large importance in the clinical world, for example in the transplantation
procedures (Shaw, Arguello et al. 2010). The first approach was the serological typing
method, with big disadvantages like the need for live lymphocytes and a large antisera
panel. Next to the serological methods, molecular techniques were born. The new DNA
based methods brought new opportunities to study the HLA types more in detail
(Howell, Carter et al. 2010). One particular approach, the Sequence Based Typing
(SBT) has a big advantage over other DNA based methods. This kind of procedures is
not allele restricted (Howell, Carter et al. 2010; Shaw, Arguello et al. 2010), the
appearance of a new allele or a rare allele does not limit one study performed with this
method. However, molecular approaches use DNA extracted from peripheral blood as a

template, it means, that most of these techniques uses DNA that has a good quality.

HLA typing and studies that establish association with cancer and other diseases could
be previously only performed by analyzing good quality DNA samples. DNA extraction
was not common in the past, so there are no available DNA sources for retrospective
analysis. FFPE samples collected in past oncology studies with valuable clinical
information, in our case collected ten years ago at Karolinska Hospital, could be a
potential DNA source for HLA typing by amplification and sequencing. Until now,
there are few HLA typing studies without concluding remarks using this particular
DNA source (Bateman, Hemmatpour et al. 1997; Ota, Shimada et al. 2006).
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In this study, we performed DNA extraction from 17 different 9 to 11 years old FFPE
samples, and with a new method based on SBT we performed HLA-A typing. Theses
samples were previously typed with PCR-SSP, a technique in which DNA used is
extracted from fresh blood and the double strains are without alterations to the length
and content. So in this particular study, the results were compared between DNA
extracted from FFPE and DNA extracted from blood.

Complete sequences were analyzed on the IMGT-HLA blast tool (Robinson, Mistry et
al. 2011), and we could establish directly the HLA genotype for the samples using the
different sequences obtained from the different amplification protocols, except for
samples K10, K11 and K23 (Table 3). For these three samples, we used the Chromas
Lite graphics to observe the double peaks that correspond to nucleotide changes. Unlike
the background, the double peaks were clearly higher and almost reached the intensity
of the original peak. However, the real changes were also established according to the
sequences from IMGT-HLA database, looking into the alignment files obtained from
this database at http://hla.alleles.org/data/txt/a_nuc.txt (Robinson, Mistry et al. 2011).

After this, the complete sequences were edited and reanalyzed with the Blast tool. For
K10 and K23 samples the genotype could be correctly established. From K11 we could
only establish one allele with the procedure. By observing the gels, this sample could
not be amplified; the amplification product quantity was observed to be so low. This
could be due to a bad extraction procedure. On the other hand, this sample is old and
fixation protocol could be harder, causing more DNA damage. For this case, it is
important to perform a new extraction with a new procedure, so we could estimate

where the bad step is on this particular sample.

This new HLA-A typing method was compared to a standard procedure, in this case
PCR-SSP, in order to evaluate its accuracy. In this study we used a panel of previously
blood PCR-SSP typed patients’ samples and a blood sample from a healthy volunteer as
a control. When we finally concluded the typing with FFPE samples, our results showed
large concordance with PCR-SSP results. K11 and K13 could not to be completely
genotyped. This method detected 91% of alleles in FFPE studied samples.
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This is the first study using HLA-A SBT with FFPE tissue samples. Our results suggest
that our method is reliable, in the future it could be performed in a larger scale with
more FFPE samples without previously HLA-A typing.

Using High Pure RNA extraction kit (Roche™) omitting the step of DNAse treatment,
we extracted DNA from the samples. With this procedure we could only perform a
DNA extraction and determine its concentration, Nanodrop™ did not permit us to
evaluate the quality of DNA extracted. We already know that the DNA extracted from
FFPE has a lower quality. DNA samples in 2% agarose gels shows smear patrons (Data
not shown). This is because the DNA generates protein crosslinkages during the fixation
procedure giving fragmentation of the strands (Farrugia, Keyser et al. 2010); the acidic
environment induces protonation of purines that in this form are easy targets for
cleavage by hydrolysis (Klopfleisch, Weiss et al. 2011). Despite of this issue, previous
works have reported DNA extraction performance that was enough to develop different
assays and analysis, DNA Methylation patterns (Dubeau, Chandler et al. 1986), PCR on
old samples (Shibata, Martin et al. 1988), among others.

With extracted DNA, we proceeded with the new technique involving a new
amplification and sequencing protocol in order to type HLA-A. For the amplification
protocol we have considered the following points: DNA extracted form FFPE samples
has been reported to be fragmented, segments have been described with various length
from <150bp fragments (Gilbert, Sanchez et al. 2007) up to 400bp (Lehmann and
Kreipe 2001); and the polymorphisms in HLA class I is mainly concentrated to Exon 2
and 3 (Little and Stern 1999; Shaw, Arguello et al. 2010).

Our amplification method includes the use of several sets of new designed primers for
the exons 2 and 3. In order to avoid certain kind of ambiguities, related to alleles
differences defined outside exons 2 and 3 (Adams, Barracchini et al. 2004), we also
analyzed exon 4. For the FFPE DNA samples, a total of 9 different amplification
reactions were performed for each sample according to the different set of primers used,
four amplifications for exon 2, two for exon 3, and three for exon 4. We obtained
amplification product for 123 reactions, distributed between exon 2, exon 3 and exon 4
amplification reactions (Table 2). In several cases, along with the blood sample, there

were samples that amplified for all 9 different protocols.
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In only one case, K13, we could not obtain any amplification product. For two samples,
K8 and K11, we could not obtain product for the any of exon 4 amplification protocols.
This could be associated to different fixation procedures; those could lead to different
stage of damage in the DNA. The differences between fixation protocols as well
laboratory organizations bring differences to the obtained DNA quality (Lehmann and
Kreipe 2001; Gilbert, Sanchez et al. 2007). In this particular study, the fixation protocol
was not controlled and the samples varied between different labs. This partially explains
this part of the results. Other studies show the importance of different extraction
protocols. Most studies uses commercial kits, and they obtain different DNA length
(Klopfleisch, Weiss et al. 2011), in our case, we use only one commercial Kit; so this
method could fail for these samples. Using new extraction Kits, it could be obtained

enough DNA for future studies.

The primers in this study were designed according to the expected FFPE DNA
fragmentation limitation. With this idea, we performed amplification using FFPE DNA
and we got product from the majority of the reactions. Exon 2 and exon 3 primers were
designed in order to yield a complete amplification product, and we got products up to
292bp long. However, this approach could not be applied to exon 4 amplification.
Complete exon 4 product was not obtained (data not shown), so we divided the exon 4
reaction in order to obtain two fragments that could be amplified and analyzed. This
study completed a new strategy, using old tissue material, amplifying the exons that we
expect would be enough for HLA-A typing.

Immune genes have been under strong selection pressure, this is because they needed to
diversify in order to cope with ever changing pathogenic epitopes. Duplication events
could occur during this, so there are paralogous genes that could have similar sequences
across all the genome (Horton, Wilming et al. 2004). We observed that some samples
gave unspecific amplification products (Annex 1). Our primers were designed according
to the sequences obtained from the IMGT-HLA database for different alleles. The
primers had a low variability between them, because we selected conserved regions
surrounding the different exons. They were tested in a Blast tool from de NCBI
database in order to establish their specificity. Moreover we use the highest melting

temperature possible for each amplification protocol (60°C for all procedures) to
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increase the reactions specificity. With this, we could say that the obtained amplified
unspecific product could correspond to one duplication event because, these unspecific
products were found only in determined samples analysis. It can not be explained by
sample contamination because negative controls did not display this product, so mixes
were not contaminated. Although this result has to be analyzed more in detail in order to

establish the source of this unspecific product.

Following amplification we performed a sequencing protocol for all the products from
the amplification protocols. Sample K13 was discarded due to the negative results from
amplification. For each positive sample, we used the different primers for the different
protocols. Each primer, forward and reverse, were used separately according to the
previous amplification reaction. After the reaction, the results were read in an automatic
sequencer (Applied Biosystems 7900 HT Real-Time System). The sequences after this
procedure were visualized on Chromas Lite software, and then, the sequences were
exported to a FASTA format in order to be analyzed with the databases. Most of the
graphics show specific peaks, only certain samples displayed big background peaks.
These background peaks were most common in those amplifications protocols that
showed unspecific products. DNA quality from FFPE samples is lower than fresh blood
DNA,; this could lead also to amplification of truncated products due to bad annealing.

Further analysis is needed in order to try to eliminate these background peaks.

Despite of these unspecific products, we used the amplification mixes as the template
for sequencing because DNA extraction from the agarose gels was not good enough for
typing. The FASTA formats were saved, and for the Reverse primer sequencing results,
the FASTA sequence was translated into the complementary strand using Gene Runner
software. As mentioned before, primers were tested for their specificity using Blast tool
in NCBI database. Background peaks as well unspecific amplification products could be
assessed as duplication elements but further analysis is needed in order to establish their
correct origin. However, the biggest peaks in the majority of cases permitted us to

obtain HLA-A sequences which was analyzed (Table 3).

This is the first study where the strategy of different primer sets could obtain enough
amplification products which have been sequenced and these sequences could be used

for HLA-A analysis. Previous HLA studies on FFPE samples used other strategies for
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typing. We must not forget that our restricted FFPE DNA samples number could be a
limitation; however this is a good approach because these samples were in average ten
years old and we had previous genotype information. This study showed the importance
of FFPE samples as DNA source.

With the sequences exported and saved as FASTA formats, we proceeded to analyze the
sequencing results using ClustalW2 (Thompson, Higgins et al. 1994) and EBI IMGT-
HLA database Blast Tool (Robinson, Mistry et al. 2011). The first procedure was to
obtain a complete sequence. For all the samples, forward and reverse sequences were
aligned and the complete sequence was established using the consensus sequences plus
the remaining arms that could be observed for each reaction, forward and reverse.
Although some sequences could not be analyzed, the alignment in certain cases showed
a big discrepancy between forward and reverse sequence so we could not perform the
HLA typing. However, almost all the samples we got at least one complete sequence
from the different Exons. For detailed information see annex 2. Our approach took into
account, that our FFPE samples have different HLA-A genotypes. The used primers had
different sequences which are present on different alleles, so the expected products
correspond in many cases to the different alleles in the samples. Our 9 amplifications
procedures were designed in order to type directly most of FFPE DNA samples, i. e.
from different products we should get genotypes. For those samples where extracted
DNA quality was not adequate, we edited FASTA formats according to double peaks
showed on graphics.

In summary we could perform a DNA extraction from FFPE tissue samples; we
obtained products up to 292bp in length. All amplification products sequences were
analyzed with the IMGT-HLA database and for the majority of the samples we could
determine the correct genotype. Compared to a blood derived DNA technique, our
results showed that FFPE samples could be used as a DNA source in HLA typing. This
method has the advantages of all SBT HLA typing approaches. More indeed, with this
procedure we have done the first step toward a new era of HLA retrospective analysis.
FFPE samples has been stored for more than a hundred years and for example, only the
United States there are more than 300 million archival samples, and annually 20 million
are added (Savage and Hostetter 2011). These samples are all around the world

(Klopfleisch, Weiss et al. 2011). On other hand, this new approach is cheaper, and
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logistically feasible. Previous methods are costly; many labs could not perform large
studies (Abbott, Tukuitonga et al. 2006), which is why this is a large advance in order to
perform more HLA analysis worldwide. The principle of this technique could be
applied for the other HLA molecules, class I, 11 and Il and also for other interesting

genes.
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. CONCLUSIONS

. The complete procedure permits us to extract enough DNA quantity in

acceptable quality in order to amplify up to 292bp fragments.

. The designed primers and amplification protocols were able to get exon2, exon 3

and exon 4 amplicons.

. These fragments can be sequenced and thus genotype almost all the FFPE

samples.

. This is a new method that can be applied in order to perform retrospective HLA-

A analysis using FFPE samples stored during past studies.

It is also a cost effective and feasible technique that small labs around the world

could use for association studies with a big quantity of samples.

Finally this is an approach that be used for typing other polymorphic genes than
HLA-A, for example HLA-B, -C, HLA class Il, HLA class I, MICA, MICB
and KIR. This is a new opportunity to develop retrospective association studies

where none have been used so far.
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10. FUTURE PERSPECTIVES AND PROPOSALS

This method could bring new opportunities in order to perform new association studies.
However we need to collect more samples in order to demonstrate the accuracy of this
new technique.

Despite of the feasibility of our method, a new proposal is to perform the use of probes

and automated with the purpose of increasing the ease of the approach.
In order to evaluate the DNA quality we also propose to perform an additional DNA

extraction procedure analysis. New extraction method could perform better DNA

extractions, which could lead to increase the quality of these kinds of studies.
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ANNEXES

Annex 1

2% agarose gels from Amplification protocols.

Annex 2

Alignments and Blast results.
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Annex 1

2% agarose gels from different amplification protocols and samples.

Figure Al: FFPE DNA amplification, A2-2F/2R. Lane 1,
negative control; lane 2, VBI; lane 3, K2; lane 4, K3; lane 5,
K4: lane 6, K6; lane 7, negative control; lane 8, 100bp ladder

Figure A2: FFPE DNA amplification, A2-1F/IR. Lane 1,
negative control; lane 2, VBI1: lane 3, K1; lane 4, K2; lane 5,
K3:; lane 6, negative control; lane 7, 100bp ladder

Figure A3: FFPE DNA amplification, A2-1F/2R. Lane 1,
negative control; lane 2, VBI1: lane 3, K1; lane 4, K2; lane 5,
K3: lane 6, negative control; lane 7, 100bp ladder
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Figure A4: FFPE DNA amplification, A2-2F/1R. Lane 1,
negative control; lane 2, VBI; lane 3, K2; lane 4, K3: lane 5,
negative control; lane 6, 100bp ladder

Figure AS5: FFPE DNA amplification, A3-1F/2R. Lane 1,
negative control; lane 2, VBI; lane 3, K1: lane 4, K3: lane 5,

K4: lane 6, K6; lane 7, negative control; lane 8, 100bp ladder

Figure A6: FFPE DNA amplification, A3-2F/2R. Lane 1,
negative control; lane 2, VBI; lane 3, K3; lane 4, K4 lane 5,
negative control; lane 6, 100bp ladder
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Figure A7: FFPE DNA amplification, A4-1F/2RH. Lane 1,
negative control; lane 2, VBI: lane 3, K1: lane 4, K2: lane 5,
100bp ladder

Figure A8: FFPE DNA amplification, A4-1F/2RH. Lane 1,
K3: lane 2, K4:; lane 3, K6: lane 4, negative control; lane 5,
100bp ladder

Figure A9: FFPE DNA amplification, A4-2F/2RH. Lane 1,
negative control; lane 2, VBI; lane 3, K1; lane 4, K2; lane 5,
100bp ladder
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Figure A10: FFPE DNA amplification, A4-2F/2RH. Lane 1,
K3: lane 2, K4; lane 3, K6; lane 4, negative control; lane 5,
100bp ladder

Figure Al11: FFPE DNA amplification, A4-3FH/IR. Lane 1,
negative control; lane 2, VBI; lane 3, K1: lane 4, K2: lane 5,
100bp ladder

Figure A12: FFPE DNA amplification, A4-3FH/1R. Lane 1,
K3: lane 2, K4: lane 3, K6: lane 4, negative control; lane 5,
100bp ladder
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Figure A13: FFPE DNA amplification, A2-1F/1R. Lane 1,
negative control; lane 2, VBI; lane 3, K5; lane 4, K8; lane 5,
K10; lane 6, K11: lane 7, K13; lane 8, 100bp ladder

Figure Al14: FFPE DNA amplification, A2-1F/1R. Lane 1,
K14; lane 2, K16; lane 3, K17; lane 4, K21; lane 5, K23; lane
6, K24; lane 7, negative control; lane 8, 100bp ladder

Figure A15: FFPE DNA amplification, A2-2F/2R. Lane 1,
negative control; lane 2, VBI; lane 3, K5: lane 4, K8; lane 5,
K10; lane 6, K11:; lane 7, K13; lane 8, 100bp ladder
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Figure A16: FFPE DNA amplification, A2-2F/2R. Lane 1,
K14; lane 2, K16; lane 3, K17; lane 4, K21; lane 5, K23; lane
6, K24: lane 7, negative control; lane 8, 100bp ladder

Figure A17: FFPE DNA amplification, A2-1F/2R. Lane 1,
negative control; lane 2, VBI; lane 3, K5; lane 4, K8; lane 5,
K10; lane 6, K11; lane 7, K13; lane 8, 100bp ladder

Figure A18: FFPE DNA amplification, A2-1F/2R. Lane 1,
K14; lane 2, K16; lane 3, K17; lane 4, K21; lane 5, K23: lane
6, K24; lane 7, negative control; lane 8, 100bp ladder
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Figure A19: FFPE DNA amplification, A2-2F/1R. Lane 1,
negative control; lane 2, VBI: lane 3, K5; lane 4, K8: lane 5,
K10; lane 6, K11; lane 7, K13; lane 8, 100bp ladder

Figure A20: FFPE DNA amplification, A2-2F/1R. Lane 1,
K14; lane 2, K16; lane 3, K17; lane 4, K21; lane 5, K23; lane
6, K24; lane 7, negative control; lane 8, 100bp ladder

Figure A21: FFPE DNA amplification, A3-1F/2R. Lane 1,
negative control; lane 2, VBI; lane 3, K5: lane 4, K8; lane 5,
K10; lane 6, K11; lane 7, K13; lane 8, 100bp ladder
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Figure A22: FFPE DNA amplification, A3-1F/2R. Lane 1,
K14; lane 2, K16; lane 3, K17; lane 4, K21; lane 5, K23; lane
6, K24; lane 7, negative control; lane 8, 100bp ladder

Figure A23: FFPE DNA amplification, A3-2F/2R. Lane 1,
negative control; lane 2, VBI; lane 3, K5: lane 4, K8: lane 5,
K10; lane 6, K11; lane 7, K13: lane 8, 100bp ladder

Figure A24: FFPE DNA amplification, A3-2F/2R. Lane 1,
K14; lane 2, K16; lane 3, K17; lane 4, K21; lane 5, K23: lane
6, K24; lane 7, negative control; lane 8, 100bp ladder

57



Figure A25: FFPE DNA amplification, A4-1F/2RH. Lane 1,
negative control; lane 2, VBI; lane 3, K5; lane 4, K8; lane 5,
K10; lane 6, K11; lane 7, K13; lane 8, 100bp ladder

Figure A26: FFPE DNA amplification, A4-1F/2RH. Lane 1,
K14; lane 2, K16; lane 3, K17; lane 4, K21; lane 5, K23; lane
6, K24; lane 7, negative control; lane 8, 100bp ladder

Figure A27: FFPE DNA amplification, A4-2F/2RH. Lane 1,
negative control; lane 2, VBI; lane 3, K5; lane 4, K8; lane 5,
K10; lane 6, K11; lane 7, K13; lane 8, 100bp ladder
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Figure A28: FFPE DNA amplification, A4-2F/2RH. Lane 1,
K14: lane 2, K16:; lane 3, K17; lane 4, K21: lane 5, K23: lane
6, K24: lane 7, negative control; lane 8, 100bp ladder

Figure A29: FFPE DNA amplification, A4-3FH/IR. Lane 1,
negative control; lane 2, VBI; lane 3, K5; lane 4, K8; lane 5,
K10; lane 6, K11; lane 7, K13; lane 8, 100bp ladder

Figure A30: FFPE DNA amplification, A4-3FH/1R. Lane 1,
K14; lane 2, K16; lane 3, K17; lane 4, K21; lane 5, K23; lane
6, K24; lane 7, negative control; lane 8, 100bp ladder
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Figure A31: FFPE DNA amplification, A2-2F/2R. Lane 1,
negative control; lane 2, K2; lane 3, K3; lane 4, K4: lane 5,
negative control; lane 6, 100bp ladder

Figure A32: FFPE DNA amplification, A3-1F/2R. Lane 1,
negative control; lane 2. K2; lane 3, K3; lane 4, K4: lane 5,
negative control; lane 6, 100bp ladder

Figure A33: FFPE DNA amplification, A2-1F/IR. Lane 1,
negative control; lane 2. K2: lane 3, K3; lane 4, K4: lane 5,
negative control; lane 6, 100bp ladder
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Figure A34: FFPE DNA amplification, A2-1F/2R. Lane 1,
negative control; lane 2, K2; lane 3, K3; lane 4, K4; lane 5,
negative control; lane 6, 100bp ladder

Figure A35: FFPE DNA amplification, A2-2F/1R. Lane 1,
negative control; lane 2, K2; lane 3, K3; lane 4, K4: lane 5,
negative control; lane 6, 100bp ladder

Figure A36: FFPE DNA amplification, A3-2F/2R. Lane 1,
negative control; lane 2, K2; lane 3, K3; lane 4, K4; lane 5,
negative control; lane 6, 100bp ladder
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Annex 2

Alignments and Blast results.

VBl 02-11-2010

A2-1/1

>VBFW

CGCGCGGCTGATAGCTATTCGGTCGTCTGTGCCTGGGCCTTGGCGTCAGTGTGTGCCGGT
CCCAATACTGCGGCCCCTCCTGCTCCCCCACGGCGCCCGCGGCTCCATCCTCGGACTCGC
GGCGTCGCTGTCGAACCGCACGAATTGCGTGTCGTCCACGTACTCCACGGCGATGAAGCT
GGGCTCCCCCGCGGCCCGGGCCGGGAACGGCGGTGCTGAAARATACCCTCATGGGAGTGGG
GAGCCTGGGGGGCGTGCAGGGCTTGAGAA

>VBRV

TGTCCTCGTCTGGTTGTAGCGGCGGAGCAGGTTCCTCAGGTTCACTCGGTCAGTCTGTGC
GGGGCCTTGGAGTACCGTGTGTTCCAGTCCCAATACTCCGGCCCCTCTTGCTCCACCCAC
GGCGCCCGCGGCTCCATCCCTCGGACTCGCGGCGTCGCTGTCGAACCGCAGGAACTGCGT
GTCGTCCACGTAGCCCACGGCAATGAAGCGGGGCTCCCCGCGGCCGGGCCAGGACACGGC
GGTGCGAAATACTTAGCAGAGCG

CLUSTAL 2.1 multiple sequence alignment

>VBSeqCons

—————— CGCGCGGCTGATAGC-------—--—--—--—--—--TATTCGGTC-GTCTGTG
TGTCCTCGTCTGGTTG-TAGCGGCGGAGCAGGTTCCTCAGGTTCACTCGGTCAGTCTGTG
*k *k kk kkkk * kkkkkk kkkkkkk

CCTGGGCCTTGGCGT-CAGTGTGTGCCGGTCCCAATACTGCGGCCCCTCCTGCTCC-CCC

CG-GGGCCTTGGAGTACCGTGTGTTCCAGTCCCAATACTCCGGCCCCTCTTGCTCCACCC
Kk kkkkkkkkk kk Kk kkkkkk Kkk khkkkhkkkhkkkk khkkkkkkkk kkkkkk *kk

ACGGCGCCCGCGGCTCCATCC-TCGGACTCGCGGCGTCGCTGTCGAACCGCACGAATTGC

ACGGCGCCCGCGGCTCCATCCCTCGGACTCGCGGCGTCGCTGTCGAACCGCAGGAACTGC
kkkkkhkkkhkkkhkhkhhkhkhhkhkhhk hhkkkhkhkkhkkkhkkhkkhkkhkkkkkkkkhkk *kkk *kk

GTGTCGTCCACGTACTCCACGGCGATGAAGCTGGGCTCCCCCGCGGCCCGGGCCGGGA-A

GTGTCGTCCACGTAGCCCACGGCAATGAAGCGGGGCTCCCC-GCGGCC-GGGCCAGGACA
kkkkkhkkkhkkkhkhkk  hhkkkhkkk kkkkkhkk kkkkkkhkkk *kkkkk kkkkk *kk *

CGGCGGTGCTGAAAATACCCTCATGGGAGTGGGGAGCCTGGGGGGCGTGCAGGGCTTGAG
CGGCGGTGC--GAAATACTT--—--—-—————-—~— AGC----AGAGCG--—---—--——--—-
*kkkkkkkk dkkkokk *kk * kkk

AA 269

TGTCCTCGTCTGGTTGTAGCGGCGGAGCAGGTTCCTCAGGTTGTCTGTGCCTGGGCCTTG
GCGTCAGTGTGTGCCGGTCCCAATACTGCGGCCCCTCCTGCTCCCCCACGGCGCCCGCGG
CTCCATCCTCGGACTCGCGGCGTCGCTGTCGAACCGCACGAATTGCGTGTCGTCCACGTA
CTCCACGGCGATGAAGCTGGGCTCCCCCGCGGCCCGGGCCGGGAACGGCGGTGCTGAAAA

TACCCTCAT

Not HLA-A result.

A2-2/2 23-11-2010

>VBFW

CCGCTAATCATGCGGTATTTCTTCCATGCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGC
TTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCG
AGTCCGAGGGGGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGAC
GGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTGACCGAGTGAACCTGCGGACCCTG
CGCGGCTACTACAACCAGAGCGAGGG

62

31

89
118

148
178

207
236

267



>VBRV
TCTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCATGAGGTATTTCTCCACATCCGTGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
CGTGCGGTTCGACAGCGACGCCGCGAGCCCAAGGGGGGAGCCGCGGGCGCCGTGGATAGA
GCAGGAGGGGCCGGAGTATTGGGACGGGGAGACACGGAAAGTCAAGGCCCACTCACAGAC
TCACCGAAGAACTGCGGACCTGCCCG

CLUSTAL 2.0.12 multiple sequence alignment

VBFW === CCGCTAATC--———==—==—===—=—————— ATGCGGTATTTCTTCCATGCCGTGTC
VBRV TCTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCATGAGGTATTTCTCCACATCCGTGTC
**.**. .** ***.********* *. . % % % %k k Kk
VBEW CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
VBRV CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
dkkhkhkkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkkkhkhkhkkhkhkhkkkk
VBEW CGTGCGGTTCGACAGCGACGCCGCGAGTCCGAGGGGGGAGCCGCGGGCGCCGTGGATAGA
VBRV CGTGCGGTTCGACAGCGACGCCGCGAGCCCAAGGGGGGAGCCGCGGGCGCCGTGGATAGA
% % % % d %k K Kk Kk Kk Kk k ke k ok ke ok ok ke ok k ok ke k **.*****************************
VBEW GCAGGAGGGGCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGAC
VBRV GCAGGAGGGGCCGGAGTATTGGGACGGGGAGACACGGAAAGTCAAGGCCCACTCACAGAC
khkhkhkhkkhkhkhkkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkk dkkhkhkhkkkhkhkkkhkhkkkkk
VBFW TGACCGAGTGAACCTGCGGACCCTGCGCGGCTACTACAACCAGAGCGAGGG 266
VBRV TCACCGAAG--AACTGCGGACC-TGCCCG-—==========—————————— 266
* *****_ *_********* *kk Kk*k
>VBSecCons
ATGAGGTATTTCTCCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGC
AGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCCAA
GGGGGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACGGGGAG
ACACGGAAAGTCAAGGCCCACTCACAGACTCACCGAAGAACTGCGGACCTGCCCG
>IMGTHLA:HLA05102 A*02:247 822 bp
Length = 822
Plus Strand HSPs:
Score = 1040 (162.1 bits), Expect = 1.9e-43, P = 1.9e-43, Group =1
Identities = 222/235 (94%), Positives = 222/235 (94%), Strand = Plus / Plus
Query: 1 ATGAGGTATTTCTCCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCA 60
PEEEEEETEErErr rerrer e e e e e e e e e e e e e e e e el
Sbject: 12 ATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCA 71
Query: 61 GTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCCAAGG 120
FEEEErrr e errer e e e e e et re e e erreerrerreerrerrer
Sbjct: 72 GTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGG 131
Query: 121 GGGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACGGGGAGACA 180
FEEEEETT R et e e e e e e e e e et e e e e e e e et
Sbjct: 132 ATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACA 191
Query: 181 CGGAAAGTCAAGGCCCACTCACAGACTCACCGA-AGAAC-TGCGGACC-TGCCCG 232
FEEEEErr reerrrerrerreerreer cerrr reert e rerer el
Sbjct: 192 CGGAAAGTGAAGGCCCACTCACAGACTGACCGAGAGAACCTGGGGACCCTGCGCG 246
>VBeditl

ATGAGGTATTTCTCCACATCCGTGTCCCGGCCCGGCCGCGG
GGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGC
AGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGACG
GAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTA
TTGGGACGGGGAGACACGGAAAGTCAAGGCCCACTCACAGA
CTCACCGAAGAACTGCGGACCTGCCCG

>IMGTHLA:HLAO01872 A*24:42 546 bp

Length = 546

63

35
60

95
120

155
180

215
240



Plus Strand HSPs:

Score = 1075 (167.3 bits), Expect = 7.4e-45, P = 7.4e-45, Group =1

Identities = 225/233 (96%), Positives = 225/233 (96%), Strand = Plus / Plus

Query: 1 ATGAGGTATTTCTCCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCA 60
FEEEEEET et et et e et et e e e e e e e e e e e e e e el
Sbjct: 12 ATGAGGTATTTCTCCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCC 71
Query: 61 GTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGG 120
FEEEEEETEr et e et e e et et e e e e e e e e e e e e e e e e el
Sbjct: 72 GTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGG 131

Query: 121 ACGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACGGGGAGACA 180

Sbjct: 132 ATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACGGGGAGACA 191

Query: 181 CGGAAAGTCAAGGCCCACTCACAGACTCACCGA-AGAAC-TGCGGACCTGCCC 231

Sbjct: 192 CGGAAAGTGAAGGCCCACTCACAGACTCACCGAGAGAACCTGCGGATC-GCGC 243

A3-1/2 19-02-2011

>VBFW
TGGCTGCAAGTGGGGTCGGAGGGCGCTTCCTCCGCGGGTACCCCAGTACGCCTACGACGG
CAAGGATTACATCGCCCTGAAAGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCGGC
TCAGATCACCAAGCGCAAGTGGGAGGCGGCCCATGTGGCGGAGCAGCGGAGAGCCTACCT
GGAGGGCACGTGCGTGGACGGGCTCCGCAGATACCTGGAGAACGGGAAG

>VBRV
TGGTTCTCACACCGTCCAGATGATGTTTGGCTGCGACGTGGGGTCGGACGGGCGCTTCCT
CCGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCT
GCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCAAGCGCAAGTGGGAGGCGGC
CCATGTGGCGGAGCAGCAGAGAGCCTACCGGAGGGCACGGTGGGCCAGGGCCCCA

CLUSTAL 2.1 multiple sequence alignment

VBFW = —----mmmmmmm—m———————— o TGGCTGCAA-GTGGGGTCGGA-GGGCGCTTCCT

VBRV TGGTTCTCACACCGTCCAGATGATGTTTGGCTGCGACGTGGGGTCGGACGGGCGCTTCCT
kkkkkhkk k khkkkkkkkkkk khkkkkkkkkkk

VBFW CCGCGGGTACC-CCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCT

VBRV CCGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCT
kkhkkkhkkkhkhkk khkhkkkhkkkhkkkhhhhhkhhhkhhhkhhhkkhkhkkkkkkkkkkkkkkhkkkh

VBFW GCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCAAGCGCAAGTGGGAGGCGGC

VBRV GCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCAAGCGCAAGTGGGAGGCGGC
R X L L T 2 2 2 2 TR T T R

VBFW CCATGTGGCGGAGCAGCGGAGAGCCTACCTGGAGGGCACGTGCGTGGAC--GGGCTCCGC
VBRV CCATGTGGCGGAGCAGCAGAGAGCCTACC-GGAGGGCACG---GTGGGCCAGGGCCCCA-
kkkkkhkkkhkkkhkkhkk kkhkkkhkkkhkk kkkkkhkkkhk kkkk *

VBFW AGATACCTGGAGAACGGGAAG 229

>VBSecCons
TGGTTCTCACACCGTCCAGATGATGTTTGGCTGCAAGTGGGGTCGGAGGGCGCTTCCT
CCGCGGGTACCCCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACC
TGCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCAAGCGCAAGTGGGAGGC
GGCCCATGTGGCGGAGCAGCGGAGAGCCTACCTGGAGGGCACGTGCGTGGACGGGCTC
CGCAGATACCTGGAGAACGGGAAG

>IMGTHLA:HLAO03331 A*24:87 822 bp
Length = 822

Plus Strand HSPs:
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208
235



Score = 1227 (190.1 bits), Expect = 7.2e-52, P = 7.2e-52, Group =1
Identities = 253/258 (98%), Positives = 253/258 (98%), Strand = Plus / Plus

Query: 2 GGTTCTCACACCGTCCAGATGATGTTTGGCTGCAA-GTGGGGTCGGA-GGGCGCTTCCTC 59

Frererererre eeererrrrererererrer o rererrerere rrerrer e
Sbjct: 270 GGTTCTCACACCCTCCAGATGATGTTTGGCTGCGACGTGGGGTCGGACGGGCGCTTCCTC 329

Query: 60 CGCGGGTACC-CCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCTG 118

FEEEEEEEEr e et e e r e e ettt r e e e e e e e e e et
Sbjct: 330 CGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCTG 389

Query: 119 CGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCAAGCGCAAGTGGGAGGCGGCC 178

FEEEEEETEr e et et e e e e e e e e e e e e e e e et
Sbjct: 390 CGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCAAGCGCAAGTGGGAGGCGGCC 449

Query: 179 CATGTGGCGGAGCAGCGGAGAGCCTACCTGGAGGGCACGTGCGTGGACGGGCTCCGCAGA 238

FEEEEEETEr et e e e et e e et e e e e e e e e e e e e e e e e el
Sbjct: 450 CATGTGGCGGAGCAGCGGAGAGCCTACCTGGAGGGCACGTGCGTGGACGGGCTCCGCAGA 509

Query: 239 TACCTGGAGAACGGGAAG 256

RRRERRRRERERRERY
Sbjct: 510 TACCTGGAGAACGGGAAG 527

>VBSecEditl
TGGTTCTCACACCGTCCAGATGATGTTTGGCTGCAAGTGGGGTCGGAGGGCGCTT
CCTCCGCGGGTACCCCAGTAGGCCTACGACGGCAAGGATTACATCGCCCTGAAAG
AGGACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAA
GTGGGAGGCGGCCCATGTGGCGGAGCAGTAGAGAGCCTACCTGGAGGGCACGTGC
GTGGAGTGGCTCCGCAGATACCTGGAGAACGGGAAG

>IMGTHLA:HLA00015 A*02:10 1098 bp
Length = 1098

Plus Strand HSPs:

Score = 1209 (187.4 bits), Expect = 3.5e-51, P = 3.5e-51, Group =1
Identities = 251/258 (97%), Positives = 251/258 (97%), Strand = Plus / Plus

Query: 2 GGTTCTCACACCGTCCAGATGATGTTTGGCTGCAA-GTGGGGTCGGA-GGGCGCTTCCTC 59

FErererrrrererrerer reererrereret o rrrrrererr e rrrrrrrrrrnd
Sbjct: 343 GGTTCTCACACCGTCCAGAGGATGTTTGGCTGCGACGTGGGGTCGGACGGGCGCTTCCTC 402

Query: 60 CGCGGGTACC-CCAGTAGGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCTG 118

PEEETEErrr tererr rer e e et e e e e e e e e e e e e e
Sbjct: 403 CGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCTG 462

Query: 119 CGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGGGAGGCGGCC 178

FEEEERTEEEr et e e e et e e e e e e et e e e e et
Sbjct: 463 CGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGGGAGGCGGCC 522

Query: 179 CATGTGGCGGAGCAGTAGAGAGCCTACCTGGAGGGCACGTGCGTGGAGTGGCTCCGCAGA 238

CEEEERTEEEr e terr e et e e e e e e e e e e e e e et
Sbjct: 523 CATGTGGCGGAGCAGTTGAGAGCCTACCTGGAGGGCACGTGCGTGGAGTGGCTCCGCAGA 582

Query: 239 TACCTGGAGAACGGGAAG 256

IRRNARNNERRNNRRNY
Sbjct: 583 TACCTGGAGAACGGGAAG 600

A4-1/2H 29-03

>VBFW
TGCCGGTCAGTGTGATCTCCGCAGGGTAGAAGCTCAGGGCCCAGCACCTCAGGGTGGCTT
CATGGTCAGAGACAGCGTGGTGAGTCATATGCGTTTTGGGGGCGAA

>VBRV
TATCCCCTGCAGGCCTGGTCTCCACGAGCTCCGTGTCCTGGGTCTGGTCCTCCCCATCCC

GCTGCCAGGTCAGTGTGATCTCCGCAGGGTAGAAGCTCAGGGCCCAGCACCGCAGGGGGG
GCTTACACTGG

CLUSTAL 2.1 multiple sequence alignment

65



VBFW ---TGCCGGTCAGTGTGATCTCCGCAGGGTAGAAGCTCAGGGCCCAGCAC-CTCAGGGTG 56

VBRV TATCCCCTGCAGGCCTGGTCTCCACGAGCTCCGTGTCCTGGGTCTGGTCCTCCCCATCCC 60
*%k * * *k kkkkk * * % * * kkk % * * Kk *
VBFW GCTTCATGGTCAGAG-------~— ACAGCGTGGTGAGTCATAT----GCGTTTTGGGGECG 104
VBRV GCTGCCAGGTCAGTGTGATCTCCGCAGGGTAGAAGCTCAGGGCCCAGCACCGCAGGGGGG 120
*kk * *kkkkk Kk *kk *k * %* % %k * % *kkk *
VBFW AA-———————- 106
VBRV GCTTACACTGG 131

Reverse Sequence analyzed.

>IMGTHLA:HLA00019 A*02:14 1082 bp
Length = 1082

Minus Strand HSPs:

Score = 587 (94.1 bits), Expect = 4.7e-23, P = 4.7e-23, Group =1
Identities = 125/130 (96%), Positives = 125/130 (96%), Strand = Minus / Plus

Query: 131 CCAGTGTAAGCCCCCCCTGCGGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACT 72

PR e rerer e e brer e e e e e e e e e e e e e e
Sbjct: 655 CCA-TG-AAGCCACCC-TGAGGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACT 711

Query: 71 GACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCC 12

FEEEEEETEr e e et et e e et e e e e e e e e e e e e e e e e e el
Sbjct: 712 GACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCC 771

Query: 11 TGCAGGGGAT 2

RERRRRRRN
Sbjct: 772 TGCAGGGGAT 781

A4-2/2H 29-03-2011

>VBFW
TTGCCCCACTTCCGGTTTGGCTGTTGGTCCCTCTGCGGTGCTGGGCCCTGGGCTTCTACC
CTGCGGAGATCCACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGCACACGGGGT
TTGTGGAAACCAGGCTTGCAGGGATATA

>VBRV
CCCCCCCCCAAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACTCTGAGA
TGCTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACTGACCGGCAGCGGGAGGGGAGGA
CCAGCCCCCACAAAAAAACCGTGCC

CLUSTAL 2.1 multiple sequence alignment

VBFW = - TTGCCC--CACTTCCGGTTTGGCTGTTGGTCC-CTCTGCGG 38
VBRV CCCCCCCCCAAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACTCTGAGA 60
*  kkk  kkk  * * kk ok Kk k kk kkkkk *
VBFW TGCTGGGCCCTGGGCTTCTACCCTGCGGAGATC-CACTGACCTGGCAGCGGGATGGGGAG 97
VBRV TGCTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACTGACC-GGCAGCGGGA-GGGGAG 118

*hkhkkhkhkhkhkkhkhkhkhkhkhkkhkhkhkhkhkhkkhkhkhkhkkhkkhkhkk khkhkkhkkhkhkk khkkkhkkhkkkk *kkkkk

VBEW GACCAGACCCAGGCACACGGGGTTTGTGGAAACCAGGCTTGCAGGGATATA 148

VBRV GACCAGCCCC---CACAAAA--—--—--——-~— AAACCGTGCC--—---—--—---— 145
*kkkkk *k%k *kkk *kkkk * %

>VBSeqCons

CCCCCCCCCAAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACTCTGCGG
TGCTGGGCCCTGGGCTTCTACCCTGCGGAGATCCACTGACCTGGCAGCGGGATGGGGAGG
ACCAGACCCAGGCACACGGGGTTTGTGGAAACCAGGCTTGCAGGGATATA

>IMGTHLA:HLA02353 A*24:02:10 1098 bp
Length = 1098

Plus Strand HSPs:

66



Score = 710 (112.6 bits), Expect = 1.2e-28, P = 1.2e-28, Group = 1
Identities = 150/157 (95%), Positives = 150/157 (95%), Strand = Plus / Plus

Query: 10 AAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACTCTGCGGTGCTGGGCC 69

FEEEEEEEErrerer et e e e e e et e e e e e e e e e et rerrererend
Sbjct: 628 AAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACTCTGAGGTGCTGGGCC 687

Query: 70 CTGGGCTTCTACCCTGCGGAGATC-CACTGACCTGGCAGCGGGATGGGGAGGACCAGACC 128

FEEEEEETEr e et e e er trer et e e e e e e e e e e el
Sbjct: 688 CTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACC 747

Query: 129 CAGGCACACGGGGTTTGTGGAAACCAGGCTTGCAGGG 165

FEE e e reererr rerernd
Sbjct: 748 CAGG-ACACGGAGCTTGTGGAGACCAGGCCTGCAGGG 783

A4-3H/1 29-03

>VBFW
TGGACACCTCTGCTGGGGAGCCCGGCCCGGCACACGGAGCTTGTGGACACCGGCCTGCAG
GGGATGGAACCTTCCAAAAGTGGGCGGCTGTGGTGGTGCCTTCTGGAAGGAGCAAAGATA
CACCTGCCATGTGCAGCATGAGGGTTTGCCCAAGCCCCTCACCCTGAGATGG

>VBRV
TTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGAC
ACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTGTG
GTGGTGCCTTCGGAGAGGAGCAGAGATACACCTGCCATGGCAGCAGAGGGGGTGGCAA

CLUSTAL 2.1 multiple sequence alignment

VBFW ~  —————————- TGGACACC------- TCTGC-------- TGGGGAG--CCCGGCCCGGCAC 33
VBRV TTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGAC 60
*kk * * * kK *hkkkkkk *k Kk kkk * k%
VBEW ACGGAGCTTGTGGACACC-GGCCTGCAGGGGATGGAACCTTCCAARAGTGGGCGGCTGTG 92
VBRV ACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTGTG 120

hhkhkkhkhkkk hhkhkkk khhkk hhkhkkhkhkhkhkkhkkhkhhkhkkhkkhkhkhkhkkhkk hhkkkhkkkhkkhkkkkkk

VBEW GTGGTGCCTTCTGGAAGGAGCAAAGATACACCTGCCATGTGCAGCATGAGGGTTTGCCCA 152

VBRV GTGGTGCCTTCGGAGAGGAGCAGAGATACACCTGCCATG-GCAGCA-GAGGGGGTGGCAA 178
kkkkkhkkkhkkk Kk  kkkkkkk kkkkkkhkkkhkkkhkkkk khkkkkk kkkkk *k * *

VBFW AGCCCCTCACCCTGAGATGG 172

>VBSeqCons
TTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCCGGCCCGGCACA
CGGAGCTTGTGGACACCGGCCTGCAGGGGATGGAACCTTCCAAAAGTGGGCGGCTGTGGTG
GTGCCTTCTGGAAGGAGCAAAGATACACCTGCCATGTGCAGCATGAGGGTTTGCCCAAGCC
CCTCACCCTGAGATGG

>IMGTHLA:HLA02509 A*02:97:01 822 bp
Length = 822
Plus Strand HSPs:

Score = 912 (142.9 bits), Expect = 1.2e-37, P = 1.2e-37, Group = 1
Identities = 192/201 (95%), Positives = 192/201 (95%), Strand = Plus / Plus

Query: 1 TTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCCGGCCCGGCAC 60

FPEEEERETEEr et e e e e e et e e e e e e e e e e e |
Sbjct: 621 TTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGAC 680

Query: 61 ACGGAGCTTGTGGACACC-GGCCTGCAGGGGATGGAACCTTCCAAAAGTGGGCGGCTGTG 119
FEEEEEEE Frreee et et e e e e e e e e e terr et
Sbjct: 681 ACGGAGCTCGTGGACACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTGTG 740
Query: 120 GTGGTGCCTTCTGGA-AGGAGCAAAGATACACCTGCCATGTGCAGCATGAGGGTTTGCCC 178
CEEEEEEEEEr e reere et re et e e e e e e e e e e et
Sbjct: 741 GTGGTGCCTTCTGGACAGGAGCAGAGATACACCTGCCATGTGCAGCATGAGGGTTTGCCC 800

Query: 179 AAGCCCCTCACCCTGAGATGG 199

67



FEEEETTEEEr el
Sbjct: 801 AAGCCCCTCACCCTGAGATGG 821

HZ1 19-11-2010

A2-1/1

>HZFW
CTCGTCCTGAGGTATTTCTACACCTCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTC
ATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGC
CAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCAG
GAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGGACCCTGCGC
GGCTACTACAACCAGAGCGAGGACA

>HZRV
TTTTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGT
CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG
AGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATGGAAGGCCCAGTCACAGAC
GACCGAGGGACCTG

CLUSTAL 2.1 multiple sequence alignment

HZFW = ————————————- CTCGTCC-—-—-———=—=——=——— TGAGGTATTTCTACACCTCCGTGT
HZRV TTTTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGT
*kkk k% khkkkkkkkkhkhkhkhkkkkkkkhkkkkk
HZFW CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
HZRV CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
khkhkhkkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhhhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkkhkhkkhkhhkk
HZFW TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG
HZRV TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG
khkhkhkkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhkhkhkhkhkhkhhhhkhkhkhkhkhkhkhkhhkkhkhkhkhkhkhkhkhkkhkhkhkhkhhkk
HZFW AGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGA
HZRV AGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATG-GAAGGCCCAGTCACAGA
khkhkhkkkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhhhkhkhkhkhkhkhkhkhhkdk *hkhkhkhkhkhkkkhkkhkhkhhkk
HZFW CTGACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGACA 265
HZRV C-GACCGAG-GGACCTG-———————————————————— - ———————— 254
* kkkkkkk hhkkkkkk
>HZSeqCons

TTTTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTC
GTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGC
AGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGA

CCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGACA

AQ02 GGGCCCGCCTGGCGGGGGCGCAGGACCCGGGAAGCCGCGCCGGGAGGAGGGTCGGGCGGG
HZ = = s e e T
AQ02 TCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTC
HZ TTTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGTC

* kkkkkkhkkk khkkk kkkkkkhkkkk khkkkhkkkkkkhkkkhkkkhkkk *kk khkkkkkkk
A02 CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
HZ CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTT

L R T T T T T T e
A02 CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
HZ CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA

L T T T T e T s
A02 GCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGAC
HZ GCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGAC

*hkkkkkkkk kkkkkkkkkkkkkkk *hkhkkkhkhkkkhkkk hhkkkkhkkkkkk *hkkkkkkk
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A02 TCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGCCGGTGAGTG 780

HZ TGACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGACA-~-—————
*k hhkkkkhkhkkkhkhkhkkhkhkhkkkhkhkhkhkkhkhkhkkhkhkhkkkhkhkkkhkhkhkkkhkhkhkkkhkhkkk *
A2-2/2
HZ1 A2-2 23-11
>HZFW
CTTCATACGAGGGGAATTTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTT
CATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAG
CCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGG
GGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGACCCTGCG
CGGCTACTACAACCAGAGCGAGGGCA
>HZRV
TCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
GCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGAC
TCACCGAGTGAACTTTGCCACCTCCCTCG
CLUSTAL 2.0.12 multiple sequence alignment
H2 = = meememmmmmmmmemm e CTTCATACGAGGGGAATTTCTTC-CATCCGTGTC
H3rev TCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTC
*k ok Kk ok kkokkkkkhkkk dkkkkkkkkkk
H2 CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
H3rev CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
khkhkhkhkkhkhkhkkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkkkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkkkhkhkkkkk
H2 CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
H3rev CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
Ihkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkkkhkhkkkkk
H2 GCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGAC
H3rev GCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGAC
khkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkkkhkhkkkkk
H2 TCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGCA 266
H3rev TCACCGAGTGAACTT---—--—---— TGC-—-—-—- CACCTCCCT---CG—-—--— 269
*hkkkkkkkkk *k * * %%k *o k. Kk * %
>HZSecCons
ATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGG
GCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGA
TGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGA
CACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGAACTT
>IMGTHLA:HLA0O0005 A*02:01:01:01 1098 bp
Length = 1098
Plus Strand HSPs:
Score = 1052 (163.9 bits), Expect = 4.0e-44, P = 4.0e-44, Group = 1
Identities = 212/214 (99%), Positives = 212/214 (99%), Strand = Plus / Plus
Query: 1 ATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCT 60
FEEEEETT e et e e et e e e e e e e e e e e e e e e rrtd
Sbjct: 92 ATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCT 151
Query: 61 ACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGC 120
FEEEEETT e et e e e e e e e e e e e e e e e e e et e e e e e
Sbjct: 152 ACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGC 211
Query: 121 CGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAG 180
FEEEEEETEErr e ettt et e e e e et r e e et r e e e e e e el
Sbjct: 212 CGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAG 271
Query: 181 TGAAGGCCCACTCACAGACTCACCGAGTGAACTT 214
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Sbjct: 272 TGAAGGCCCACTCACAGACTCACCGAGTGGACCT 305

K1l
A2-1/1 6-12-2010

>K1FW
CCACTGCAAAAGCGAAGGATTTCTACACCTCCGTGTCCCGGGCCGGAACGCGGGGAGTCT
GCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCG
CGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGG
ACCGGAACACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGAGAGCCTGCGGATCG
CGCTCCGCTACTACAACCAGAGCGAGGACA

>K1RV
CTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGTCC
CGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTC
GTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAG
CAGGAGGGGCCGGAGTATGGGACCGGAACGGGACGGAATGTCAACGCCCACTCACAGAGG
ACGATAGAAGTAGAGGGTTTGGGTTGGTG

CLUSTAL 2.0.12 multiple sequence alignment

KIFW === CCACTGCAAAAGCGAAGG—-—————————=——-—--~- ATTTCTACACCTCCGTGTCC
K1RV CTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGTCC

kkkkkkk:. | Kk _kkk khkkhkkhkkhkkhkkhkkkkhkkhkk
K1FW CGGGCCGGAACGCGGGGAG-TCTGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTT
K1RV CGGCCCGG-CCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTT

dkkk kkkk  hhkkkkkkkk * kkkkkkkkkhkkkkkhkhkhkkkkkhkhkhkkkkkkkkkkkkkk

K1FW CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
K1RV CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
dkhkkhkhkkkhkhkkkhkhkhkkhkhkhkkhkhkhkkkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkkkhkhkkkkk
K1FW GCAGGAGGGGCCGGAGTATTGGGACCGGAACAC-ACGGAATGTGAAGGCCCACTCACAGA
K1RV GCAGGAGGGGCCGGAGTAT-GGGACCGGAACGGGACGGAATGTCAACGCCCACTCACAG-
dkhkkhkhkkkhkhkkkkhkkkkkkk ***********_ dkhkkhkhkkkkk kk dhkkkhkkkkhkkkk
K1FW CTGACCGAGAGAGCCTGCGGATCGCGCTCCGCTACTACAACCAGAGCGAGGACA 270
K1RV -AGGACGATAGAAGTAGAGGGTT----TGGGTTG-—---—-----— GTG---————- 269
:*__*** ***_ :*_**_* * * *_ *:*
>KlsecCons
ATTTCTACACCTCCGTGTCCCGGGCCGGAACGCGGGGAGTCTGCTTCATCGCCGTGGGCT
ACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGC
CGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCGGAACACACGGAATG
TGAAGGCCCACTCACAG
>IMGTHLA:HLAO00071 A*25:01:01 1098 bp
Length = 1098
Plus Strand HSPs:
Score = 924 (144.7 bits), Expect = 2.4e-38, P = 2.4e-38, Group = 1
Identities = 192/198 (96%), Positives = 192/198 (96%), Strand = Plus / Plus
Query: 1 ATTTCTACACCTCCGTGTCCCGGGCCGGAACGCGGGGAGTCT-GCTTCATCGCCGTGGGC 59
Feerrrreeerrrreeeerrre e eeer o rrrrreeer r  rrrrrrrrrrrrrrrd
Sbject: 92 ATTTCTACACCTCCGTGTCCCGGCCCGGC-CGCGGGGAGCCCCGCTTCATCGCCGTGGGC 150
Query: 60 TACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAG 119
FEEEEEETEErr e ettt et e e e e et r e e et r e e e e e e el
Sbjct: 151 TACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAG 210
Query: 120 CCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCGGAACACACGGAAT 179
PEEEEETTEErr e e e et e e e e e e et r e e e e e e e e e el
Sbjct: 211 CCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCGGAACACACGGAAT 270
Query: 180 GTGAAGGCCCACTCACAG 197
FEEEEEErrrrrrrerl
Sbjct: 271 GTGAAGGCCCACTCACAG 288
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>KlSeqEditl
GTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACCTCC
GTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGA
CACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCGGAAGATGGAGCCGCGGG
CGCCGTGGATAGAGCAGGAGAGGCCGGAGTATTGGGAGCAGAAGACACGGAATATG
AAGGCCCAGTCACAGACTGACCGAGTGAGCCTGCGGACCCTGCTCCGCTACTACAA
CCAGACGAGGGGCA

>IMGTHLA:HLAO01771 A*03:12 955 bp

Length = 955

Plus Strand HSPs:

Score = 1227 (190.1 bits), Expect = 6.5e-52, P = 6.5e-52, Group =1
Identities = 257/270 (95%), Positives = 257/270 (95%), Strand = Plus / Plus
Query: 22 CAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGTCCCGGCCCGGCCGCGGGGAGC 81
e e e et e e e e e e e e e e e e e e e e e e e e e e e e e
Sbjct: 59 CGGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGTCCCGGCCCGGCCGCGGGGAGC 118
Query: 82 CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 141
FEEEEEETEErr et et e e e et et e r e et r e e el
Sbject: 119 CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 178
Query: 142 CCGCGAGCCGGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGAGGCCGGAGTATT 201
PEEEEEErE te tee e e e e e e e e e e e e e et teeerrrreend
Sbject: 179 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT 238
Query: 202 GGGAGCAGAAGACACGGAATATGAAGGCCCAGTCACAGACTGACCGAGTGAGCCTGCGGA 261
FEEE rer reerrrerrrr eeerrrrreerrrrrerrrrrrerrrrrrr reer rl
Sbject: 239 GGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGGA 298
Query: 262 CCCTGCTCCGCTACTACAACCAGA-CGAGG 290
FEEEEE 1t errrrrrer reinl
Sbject: 299 CCCTGCGCGGCTACTACAACCAGAGCGAGG 328
A2-1/2 20-01-2011
>K1FW
CCACTAATGCCTGACTGTATTTCTACACCTCCGTGTCCCGGCCCGGCCGCGGGGAGCCCC
GCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCG
CGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGG
ACCGGAACACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGAGAGCCTGCGGATCG
CGCTCCGCTACTACAACCAGACGAGGGGCA
>K1RV
GTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGT
CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG
AGCAGGAGGGGCCGGAGTATTGGGACCGGAACACACGGAATGTGAAGGCCCAACTCACAG
ACTTACCGAGAGAGCAAACTAAACAACTCT
CLUSTAL 2.0.12 multiple sequence alignment
KIFW  —————— CCACTAATG----CCTGACT---—-—=————=——— GTATTTCTACACCTCCGTGT
K1RV GTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGT
*kkkk k *k .k k& *khkkhkkkkhkhkkkhkhkkkkhkkkk
K1FW CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
K1RV CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
Khhkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkkkhkhkkkhkhkhkkhkhkhkkkhkhkkkkk
K1FW TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG
K1RV TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG
hhkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkkkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkkkhkhkkkkkx
K1FW AGCAGGAGGGGCCGGAGTATTGGGACCGGAACACACGGAATGTGAAGGCCCA-CTCACAG
K1RV AGCAGGAGGGGCCGGAGTATTGGGACCGGAACACACGGAATGTGAAGGCCCAACTCACAG

KAk Ik Ak Ak Ak kA Ak hkhkkhkhkhkhkkhkkhkhkhkhkkhkhkhkhkhkhkkhkhkhkhkkhkkhkkhkhkkhkkhkkkx khkkkkkk
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K1FW
K1RV

>K1lSeqgCons
GTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACCTCCG
TGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACA
CGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGC
CGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCGGAACACACGGAATGTGAAGG
CCCACTCACAGACTGACCGAGAGAGCCTGCGGATCGCGCTCCGCTACTACAACCAGA
CGAGGGGCA

ACTGACCGAGAGAGCCTGCGGATCGCGCTCCGCTACTACAACCAGACGAGGGGCA 270
ACTTACCGAGAGAGCAAACTAAAC-AACTCT-----——————————=———————-— 270

kkk kkkkkkkkkkk ok k.k _ kkk

>IMGTHLA:HLAOOO71 A*25:01:01 1098 bp

Length = 1098

Plus Strand HSPs:

1326 (205.0 bits), Expect = 1.8e-56, P = 1.8e-56, Group =1
268/270 (99%), Positives = 268/270 (99%), Strand = Plus / Plus

Score =
Identities
Query: 22
Sbjct: 71
Query: 82
Sbjct: 131
Query: 142
Sbjct: 191
Query: 202
Sbjct: 251
Query: 262
Sbjct: 311
A3-1/2
>K1FW

CAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGTCCCGGCCCGGCCGCGGGGAGC

Frrrerr e e et e e e e e e e e e e e e e e e e e e e e e e e
CGGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGTCCCGGCCCGGCCGCGGGGAGC

CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
GGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG

CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT

FEEEEEETEr et e et e et et e e e e e e e e e et e e el
CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT

GGGACCGGAACACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGAGAGCCTGCGGA

FEEEEEETrr et e e et e e er et e e e et r e e e et et e el
GGGACCGGAACACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGAGAGCCTGCGGA

TCGCGCTCCGCTACTACAACCAGA-CGAGG 290

FEEEEErrrrererrererrrrer rrend
TCGCGCTCCGCTACTACAACCAGAGCGAGG 340

ATGGAATGCGAGTGGGGCCGGAGGGCGCTTCCTCCGCGGGTACAGCAGGACGCTTACGAC
GGCAGGATTACATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCGG
CTCAGATCACCCAGCGCAAGTGGGAGACGGCCCATGAGGCGGAGCAGTGGAGAGCCTACC
TGGAGGGCCGGTGCGTGGAGTGGCTCCGCAGATACCTGGAGAACGGGAAG

>K1RV

TGGTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTCCT
CCGCGGGTACCAGCAGGACGCTTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCT
GCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCCAGCGCAAGTGGGAGACGGC
CCATGAGGCGGAGCAGTGGAGAGCCTAACCGGAGGTGCACGCTTGCTTCCCAGCTCCGCA

CLUSTAL 2.1 multiple sequence alignment

K1FW
K1RV

K1FW
K1RV

K1FW
K1RV

K1FW
K1RV

81

130

141

190

201

250

261

310

—————————————————————— ATG---GAATGCGA-GTGGGGCCGGA-GGGCGCTTCCT

TGGTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTCCT
* %k *  kkkkk khkkkhkkkhkkkk khkkkhkkkhkkkk

CCGCGGGTAC-AGCAGGACGCTTACGACGGCA-GGATTACATCGCCCTGAACGAGGACCT

CCGCGGGTACCAGCAGGACGCTTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCT
kkkkkhkhkkkk khkhkkkkkkhkhkhkhkkkhhhkhhdhk khkkkkkkhkhkhhkkhkhkhhkkkkhkhkhkkkk

GCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCCAGCGCAAGTGGGAGACGGC

GCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCCAGCGCAAGTGGGAGACGGC
LR 2 )

CCATGAGGCGGAGCAGTGGAGAGCCTACCTGGAGGGCCGGTGCGTGGAGTGGCTCCGCAG
CCATGAGGCGGAGCAGTGGAGAGCCTAACCGGAGG---—-- TGCACG--CTTGCTTCCCAG
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K1FW
K1RV

>K1lSeqCons
TGGTTCTCACACCGTCCAGAGGATGTATGAATGCGAGTGGGGCCGGAGGGCGCTTCCT
CCGCGGGTACAGCAGGACGCTTACGACGGCAGGATTACATCGCCCTGAACGAGGACCT
GCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCCAGCGCAAGTGGGAGACG
GCCCATGAGGCGGAGCAGTGGAGAGCCTACCTGGAGGGCCGGTGCGTGGAGTGGCTCC
GCAGATACCTGGAGAACGGGAAG

khkkkhkkhkkkhkkhkkhkkkhkkhkhkhkhkkhkkkk *x *khkkkk * %%k * * kkk * kxkk

ATACCTGGAGAACGGGAAG 230
CT--CCGCA---------= 240

>IMGTHLA:HLAO0071 A*25:01:01 1098 bp

Length = 1098

Plus Strand HSPs:

Score = 1203 (186.5 bits), Expect = 6.5e-51, P = 6.5e-51, Group =1
Identities 251/258 (97%), Positives = 251/258 (97%), Strand = Plus / Plus
Query: 2 GGTTCTCACACCGTCCAGAGGATGTATGAATGCGA-GTGGGGCCGGA-GGGCGCTTCCTC 59
FErrrrrrrrrr e et ot
Sbjct: 343 GGTTCTCACACCATCCAGAGGATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTCCTC 402
Query: 60 CGCGGGTAC-AGCAGGACGCTTACGACGGCA-GGATTACATCGCCCTGAACGAGGACCTG 117
PEEEEEErr et
Sbjct: 403 CGCGGGTACCAGCAGGACGCTTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTG 462
Query: 118 CGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCCAGCGCAAGTGGGAGACGGCC 177
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct: 463 TTGGACCGCGGCGGACATGGCGGCTCAGATCACCCAGCGCAAGTGGGAGACGGCC 522
Query: 178 CATGAGGCGGAGCAGTGGAGAGCCTACCTGGAGGGCCGGTGCGTGGAGTGGCTCCGCAGA 237
FEETEEEEE e e e el
Sbjct: 523 CATGAGGCGGAGCAGTGGAGAGCCTACCTGGAGGGCCGGTGCGTGGAGTGGCTCCGCAGA 582
Query: 238 TACCTGGAGAACGGGAAG 255
(AR R R
Sbjct: 583 TACCTGGAGAACGGGAAG 60
A4-1/2H 29-03-2011
>K1FW
GAACCCGCGGGCCGGCTGGCGCTGTAGCCCCCCTGCAGTGCTGGGCCCTGAGCTTCTACC
CTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGACACGGAGC
TCGTGGAGACCAGGCCTGCAGGGGAT
>K1RV
TCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAGGCCACCCTGAGGT
GCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGAGGGGAGGA
CCAGACCCAGCCCCCGAAACGCCT
CLUSTAL 2.1 multiple sequence alignment
K1IFW = ———————— GAACCCG---—-—------— CGGGCCGGCT--GGCGCTGTAGCCCCCCTGCAGT
K1RV TCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAGGCCACCCTGAGGT
*kk * * *k *k k% * % * % dkk hkkkk * %k
K1FW GCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGG
K1RV GCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGA-GGGGAGG
dkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkkkhkk khkhkkkkk
K1FW ACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT 146
K1RV ACCAGACCCAGCCCCCGAAAC-———--=-=—=————-~— GCCT--------- 144
% % % % % %k Kk Kk Kk kk * kk * * %* % %k %k
>K1lSeqgCons

TCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGGCGCTGTAGCCCCCCTGCAGT
GCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGG
ACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT
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39
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99
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>IMGTHLA:HLA00071 A*25:01:01 1098 bp
Length = 1098

Plus Strand HSPs:

Score = 633 (101.0 bits), Expect = 3.8e-25, P = 3.8e-25, Group = 1
Identities = 135/144 (93%), Positives = 135/144 (93%), Strand = Plus / Plus

Query: 2 CGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAGGCCACCCTGAGGTG 61

FEEEEEETE Frer et e e e e e e e e e e et e e e e e e e e e e e e el
Sbjct: 621 CGCCCCCAAGACGCATATGACTCACCACGCTGTCTCTGACCATGAGGCCACCCTGAGGTG 680

Query: 62 CTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGA-GGGGAGGA 120

FEEEEEETEr e e et e e e e e e e e e e e e e e e e e e e el
Sbjct: 681 CTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGA 740

Query: 121 CCAGACCCAGCCCCCGAAACGCCT 144

I T O Y A
Sbjct: 741 CCAGACCCAGGACACGGAGCTCGT 764

A4-2/2H 29-03-2011

>K1FW
GAGCCCCTGTCCCTCTGAAACAAGGAAGGCCCCCTGAGTGCTGGGCCCTGGGCTTCTACC
CTGCGGAGATCCACTGTATCTGGCAGCGGGATGGGGAGGACCAGACCCACACACGGAGCT
CGTGGAGACCAGGCCTGCAGGGGATA

>K1RV
CGTCCCCAAGAACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACCCTGAGGT
GCTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACTAACCGGCAGCGGGAAGGGCAGGA
CCAGACCCCCCTCCGAAGACCCTT

CLUSTAL 2.1 multiple sequence alignment

K1IFW = ——mmmmmmmmmm e GAGCCCCTGTCCC-TCTGAAACAAGGAAGGCCCCCTGAG-T 39
K1RV CGTCCCCAAGAACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACCCTGAGGT 60
*k Kk K *kk kkk kk ok kk Kk Kk kkkkkkk X
K1FW GCTGGGCCCTGGGCTTCTACCCTGCGGAGATCCACTGTATCTGGCAGCGGGATGGGGAGG 99
K1RV GCTGGGCCCTGGGCTTCTACCCTGCGGAGATC-ACACTAACCGGCAGCGGGAAGGGCAGG 119

hhkhkkhkhkkhkkhkhkhkhkhkhkkhkhkhkhkkhkkhkhkkhkkkkkk *k *k k khkkkkkkkkk kkk *kk

K1FW ACCAGACCCACACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATA 146

K1RV ACCAGACCCCC----—----— CTC-CGAAGACC---CTT---=-=———-— 144
*kkkkkkkkx X * %%k * khkkkk * %

>K1lSeqCons

CGTCCCCAAGAACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACCCTGAGTG
CTGGGCCCTGGGCTTCTACCCTGCGGAGATCCACTGTATCTGGCAGCGGGATGGGGAGGA
CCAGACCCACACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATA

Not HLA
>K1lSeqgEditl
CGTCCCCAAGAACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACCCTGAGG

TGCTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGA
GGACCAGACCCAGGCACGGAGCTTGTGGAGACCAGGGCCGCAGGGGATA

>IMGTHLA:HLAO01718 A*03:01:01:02N 1163 bp
Length = 1163
Plus Strand HSPs:

Score = 763 (120.5 bits), Expect = 4.6e-31, P = 4.6e-31, Group = 1
Identities = 159/164 (96%), Positives = 159/164 (96%), Strand = Plus / Plus

Query: 4 CCCCAAGAACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACCCTGAGGTGCT 63

FEEEErEr trerer e et e e e et e e e e e e e e e e e e e e
Sbjct: 624 CCCCAAGA-CACATATGACCCACCACCCCATCTCTGACCATGAGGCCACCCTGAGGTGCT 682

74



Query: 64 GGGCCCTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACC 123

FEEEEEETEr et e e e e e e e et e e e e e e e e e e e e e e e e e el
Sbjct: 683 GGGCCCTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACC 742

Query: 124 AGACCCAGG-CACGGAGCTTGTGGAGACCAGGGCCGCAGGGGAT 166

FEEEEREEE T veerr e 1t
Sbjct: 743 AGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT 786

K2 30-05
A2-1/1

>K2FW
CCAGCCGACATAAATGCATGCGTTCTTGTTCATTACCGTGTGCCCGGCCCGGACGCGCGG
GGCAGGGCACGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGAC
AGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCG
GAGTATTGGGACCGGGACACACGGAATGTGAAAGCCCACTCACAGAACTGACCGAAGTGA
ACCTGGGGACCTGGCGCGGGCTTCAACAAACAGGGCGAGGGACAC

>K2RV
TTCTCAGGCCCTGCACGCCCCCAGGCTCCCACTCCATGAGGTTTTTCTTCACATCCGTGT
CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
TTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATA
GAGCAGGAGGGGCCGGAGTATTGGACCGAGATACTACACCGCAATGTGTAAGGCCGCACT
CGACAGCACGAGCGGAGGTGTAGCTCAGTGCAGTTGTTTTGTGGCGGT

CLUSTAL 2.1 multiple sequence alignment

K2FW ---CCAG--CCGACATA--—-==—======== AATGCATGCG-TTCTTGTTCATTACCGTGT
K2RV TTCTCAGGCCCTGCACGCCCCCAGGCTCCCACTCCATGAGGTTTTTCTTCACATCCGTGT
* k% * % * % * Kk kkkk *k kk *kk *kkkk *kkkkk
K2FW GCCCGGCCCGGACGCGCGGGGCAGGGCACGCTTCATCGCCGTGGGCTACGTGGACGACAC
K2RV -CCCGGCCCGGCCGCGGGGAGC--~-~-CCCGCTTCATCGCCGTGGGCTACGTGGACGACAC
*khkkkkkkkkk *kkkk *%x *%k * khkkkkkkkkhkhkhkhkkkhkhkhkhkhkhkhkkkhkkhkhkhkkkk
K2FW GCAGTT-CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGT
K2RV GCAGTTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGT
*hkhkhkkk khhkkkhkhkhkkhkhkhkhkhkhkhhhkhkhkhkhkhkhhhhkhkhkhkhkhkhkhhhkhkhkhkhkhkhkhkhkhkkhkkhkhkhhkk
K2FW GGATAGAGCAGGAGGGGCCGGAGTATTGGGACCGGGACACA----CGGAATGTG-AAAGC
K2RV GGATAGAGCAGGAGGGGCCGGAGTATTGG-ACCGAGATACTACACCGCAATGTGTAAGGC
khkhkhkkkkkhkhkhkhkhkhkkkkhkhkhkhkhkhkhkkkkkkx *hkk*x *%x *% *k kkkkkk *kk k%
K2FW C-CACTC-ACAGAACTGACCGAAGTGAACCTGGGGACCTGGCGCGG--GCTTCAACAAAC
K2RV CGCACTCGACAGCACGAGCGGAGGTGTA------~— GCTCAGTGCAGTTGTTTTGT-----
* kkkkk *kkkk k% * *kk *kkk * * * k% * * k%
K2FW AGGGCGAGGGACAC 285
K2RV --GGCGGT------ 288
*kkk
>K2SeqCons

TTCTCAGGCCCTGCACGCCCCCAGGCTCCCACTCCATGAGGTTTTTCTTCACATCCGT
GTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACG
CAGTTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCG
TGGATAGAGCAGGAGGGGCCGGAGTATTGGACCGAGACACACGGAATGTGAAAGCCCA
CTCACAGAACTGACCGAAGTGAACCTGGGGACCTGGCGCGGGCTTCAACAAACGCTTC
AACAAAC

>IMGTHLA:HLAO01718 A*03:01:01:02N 1163 bp
Length = 1163
Plus Strand HSPs:

Score = 1133 (176.0 bits), Expect = 9.4e-48, P = 9.4e-48, Group =1
Identities = 247/265 (93%), Positives = 247/265 (93%), Strand = Plus / Plus

Query: 22 CAGGCTCCCACTCCATGAGGTTTTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 81

Frrerrrrrrererer et eeerer e e e e e e e e e e e
Sbjct: 71 CGGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 130
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Query: 82 CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTTCGTGCGGTTCGACAGCGAC 141
FCEEPEERTTEEr et e e e e b e e e e e e e e e b e e et
Sbjct: 131 CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTT-CGTGCGGTTCGACAGCGAC 189
Query: 142 GCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTAT 201
CELEEREEEEr et e e e b et e e et e e e e e e e e e e e et
Sbjct: 190 GCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTAT 249
Query: 202 TGG-ACCGAGACACACGGAATGTGAAAGCCCACTCACAGAACTGACCGAAGTGAACCTGG 260
U et reerre e e rere e ereer e b e rer et
Sbjct: 250 TGGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGA-CTGACCGA-GTGGACCTGG 307

Query: 261 GGACCTGGCGCGGGCTTCAACAAAC 285

PEEEE e e el
Sbjct: 308 GGACCCTGCGCGG-CTACTACAACC 331

A2-1/2

>K2FW
CCCGACACAAGCATACAGCGAGCGACTTATTCACATCCGTGTCCCGGCCCGGCCGCGGGGA
GCCCCGCTTCATCGCCGTGGGCTACGTGGACGAACACGCAGTTCGTGCAGTTCGAAGCGAG
CCGCGTGCAGAAGAAAAAACCGAAAGCGCCGTGGATAAGCAAGAAGGACCGAATATTGGGA
ACCAGAAAAACGGAAGTGAAAGCCAATCAAAAATGACCAATGAACCTGGGAACCCTGGCGG
T

>K2RV
TTAGGCATGTGCTCAGTCCATCATGAGGTATATCACAACTCCGTGTCCGCCCGGCCGCGGG
AGCCCGCATATCGCCGTGGGCTACGTGGACGACAGCAGTTCGTCGTCGACAGCGACGCGCG
AGCAGAGATGAGCGCGGCGCGTGATAGAGCAGAGGGCGAGTATGACCAGAGACACGGAATG
TGAAGGCCCAGTCACAGACTGAGCGACGATACCGCTCCAGTCTAATACGTTGG

CLUSTAL 2.1 multiple sequence alignment

K2FW CCCGACACAAGCATA---CAGCGAGCGACTTATTCACA--TCCGTGTCCCGGCCCGGCCE
K2RV TTAGGCATGTGCTCAGTCCATCATGAGGTATAT-CACAACTCCGTGTCC--GCCCGGCCG
* k% * % * *k * * % *kk kkkk d %k kkkkkkk % %k %k Kk kkkkk
K2FW CGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGAACACGCAGTTCGTGCAGTTCG
K2RV CGGGAG--CCCGCAT-ATCGCCGTGGGCTACGTGGACGA-CA-GCAGTTCGT-CG--TCG
%* %k k dhkkkk k hhkkkhkhkkkhkhkkkhkhkhkkhkhkhkkkhkhkk kk kkkhkkkkkkx * %* % %k
K2FW A-AGCGAGCCGCGTGCAGAAGAAAAAACCGAAAGCGCCGTG-GATAAGCAAGAAGGACCG
K2RV ACAGCGACGCGCGAGCAGAGA-—--—--~- TGAGCGCGGCGCGTGATAGAGCAGAGGG--CG
* kkkkk dkkk kkkkk * % kkk kk Kk kkkk *kk kxk * %
K2FW AATATTGGGAACCAGAAAAACGGAA-GTGAAAGCC-AATCARAAA-TGACCAATGA-ACC
K2RV AGTAT- - - -GACCAGAGACACGGAATGTGAAGGCCCAGTCACAGACTGAGCGACGATACC
* kk%k Kkkhkkhkkk Kk kkhkkkkk hhkkkk kkk * khkk k * kkk *k * *kk *kk
K2FW TGGGAACCCTGGCG-GT--- 245
K2RV GCTCCAGTCTAATACGTTGG 236
* * % * %

Sequence not analyzed.

A3-1/2

>K2FW
CCGAGAAGTTCGGGCCCTACGGGTCAGGCCGGGCGCTTCCTCCGCGGGTACCAGCAGGACG
CTTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGA
CATGGCGGCTCAGATCACCAAGCGCAAGTGGGAGGCGGCCCATGAGGCGGAGCAGTTGAGA
GCCTACCTGGATGGCAGGTGCGTGGAGTGGGCTCCGCAGATACCTGGAAACGGGATGA

>K2RV
TGTTGTCTTTCCCACGCTCAGAGATAAGTGTAGGGTTCGAACGTGGGCCGGACCGGCGGCT
CTCCTCCGCCGGGTACCAGCAGGACGCTACGACGGCAAGGATACATCGCCTGAACGAGGAC
TGCGCTCTGGACCGCGGCGGACATGGCGGCTCAGATCACCCAGCGCAAGTGGGAGACGGCC
CATGAGGCGGAGCAGTGGAGCAGCCTCCCCTGGTAGTGTCCGACACCGTCCGTATTGGACT
G
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CLUSTAL 2.1 multiple sequence alignment

K2FW = mmmmmmmmmmmmmm———o CCGAGA--AGT-TCGGGCCCTA---CGGGTCAGGCCGGGCGC
K2RV TGTTGTCTTTCCCACGCTCAGAGATAAGTGTAGGGTTCGAACGTGGGCCGGACCGGCGGC
* kkkk *kk *k kkk * % *kk *k k hkkk * %
K2FW T-TCCTCCGC-GGGTACCAGCAGGACGCTTACGACGGCAAGGATTACATCGCCCTGAACG
K2RV TCTCCTCCGCCGGGTACCAGCAGGACGCT-ACGACGGCAAGGAT-ACATCGCC-TGAACG
* khkkkkhkhkk hhkhkkkhkhkkkhkhkhkkhkhkhkhkk hhkkhkhkkkhkhkhkkhkhkk khkkkkhkhkk hhkkkkk
K2FW AGGACCTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCAAGCGCAAGTGGG
K2RV AGGAC-TGCGCTCT-GGACCGCGGCGGACATGGCGGCTCAGATCACCCAGCGCAAGTGGG
dkkhkhk hhkhkkkhkhkk hhkkkkhkhkkkhkhkhkkhkhkhkkhkhkhkhkhkhkhkhkkhkhkhkkhkhk khhkhkhkkkhkhkkkkk
K2FW AGGCGGCCCATGAGGCGGAGCAGTTGAG-AGCCTACCTGGATGGCAGGTGCGTGGAGTGG
K2RV AGACGGCCCATGAGGCGGAGCAGTGGAGCAGCCTCCCC--~-TGGTAG-TGTCCGACACCG
dk hhkkkhkhkkkhkhkhkkhkhkhkkkhkhkkk dhkk dhkkkk k& *kk *k kK * *
K2FW GCTCCGCAGATACCTGGAAACGGGATGA 241
K2RV --TCCGTA----- TTGGA--CTG----- 245
*kkk * %* % %k %k * %
>K2SeqgCons
TGTTGTCTTTCCCACGCTCAGAGATAAGTGTAGGGTTCGAACGTGGGCCCTACGGGTCAG
GCCGGGCGCTTCCTCCGCGGGTACCAGCAGGACGCTTACGACGGCAAGGATTACATCGCC
CTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCAAGCGC
AAGTGGGAGGCGGCCCATGAGGCGGAGCAGTTGAGAGCCTACCTGGATGGCAGGTGCGTG
GAGTGGGCTCCGCAGATACCTGGAAACGGGATGA
>IMGTHLA:HLA05337 A*03:01:19 546 bp
Length = 546
Plus Strand HSPs:

Score = 1024 (159.7 bits), Expect = 1.7e-42, P = 1.7e-42, Group = 1
Identities = 214/221 (96%), Positives = 214/221 (96%), Strand = Plus / Plus
Query: 54 GGGTCAGGCCGGGCGCTTCCTCCGCGGGTACCAGCAGGACGCTTACGACGGCAAGGATTA 113

FEEEE e rrrrrrerrr et e e e e ettt trr e e e et e e e
Sbject: 309 GGGTC-GGACGGGCGCTTCCTCCGCGGGTACCGGCAGGACGCTTACGACGGCAAGGATTA 367
Query: 114 CATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCAC 173

FEEEEETTEErr e e et e e e e e e e e e e e e e e e e e e e e e el
Sbject: 368 CATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCAC 427
Query: 174 CAAGCGCAAGTGGGAGGCGGCCCATGAGGCGGAGCAGTTGAGAGCCTACCTGGATGGCAG 233

FEEEEEET e ettt e e e e et e e et et r e et e e e e e e
Sbject: 428 CAAGCGCAAGTGGGAGGCGGCCCATGAGGCGGAGCAGTTGAGAGCCTACCTGGATGGCAC 487

Query: 234 GTGCGTGGAGTGGGCTCCGCAGATACCTGGA-AACGGGATG 273

FEEEEETE e et e e e et |
Sbjct: 488 GTGCGTGGAGTGG-CTCCGCAGATACCTGGAGAACGGGARAG 5

A3-2/2

>K2FW
CTTAGCATTACAGTCCCTGACACGGGTCAGGATAGGGTCGCTTCCTCCGCGGGTACCAG
CAGGGACGCTTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTGCGCTCTTGGA
CCGCGGCGGACATGGCGGCTCAGATCACCCAGCGCAAGTGGGAGACGGCCCATGAGGCG
GAGCAGTGGAGAGCCTACCTGGGAGGCCGGTGCGTGGAGTGCTCCGCAGATCCTGGAGA
CCGGGAAGA

>K2RV
CACCATCCAAGATGAAGTGATGGGCTGCGACGTGGGGTCGGGACGGGCGCTTCCCTCCG
CCGGGGTACCAGCAGGAACGCTTACGACGGCAAGGATTACATCGCCCTGAACGAGGACC
TGCGCTCTTGGACCGCGGCGGACATGGCGGTTCAGATCACCCAGCGCAAGTGGGAGACG
GCCCATGAGGCGTAGCAGTGGAGAAACCTACCGGTCAGGTCCAACTAGCCTCACACAAG
AACGTG

CLUSTAL 2.1 multiple sequence alignment
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K2FW  ————-- CTTAGC----ATTACAGTCCCTGACACGGG-TCAGGATAGGGTCGCTTCC-TCC
K2RV CACCATCCAAGATGAAGTGATGGGCTGCGACGTGGGGTCGGGACGGG--CGCTTCCCTCC
* * % * % * % * % %k *kkk *kk Khkk * % kkkkkkk *kk
K2FW GC--GGGTACCAGCAGGGACGCTTACGACGGCAAGGATTACATCGCCCTGAACGAGGACC
K2RV GCCGGGGTACCAGCAGGAACGCTTACGACGGCAAGGATTACATCGCCCTGAACGAGGACC
* % khkkhkhkkkhkhkkkhkhkhk khhkhkhkkkhkhkhkkkhkhkhkkhkhkhkkhkhkhkkkhkhkhkkhkhkhkkhkhkhkkkhkhkkkkk
K2FW TGCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCCAGCGCAAGTGGGAGACGG
K2RV TGCGCTCTTGGACCGCGGCGGACATGGCGGTTCAGATCACCCAGCGCAAGTGGGAGACGG
khkkhkhkkkhkhkkkhkhkhkkhkhkhkkhkhkhkkkhkhkhkhkkhkhkhk khhkhkhkkkhkhkkkhkhkhkkhkhkhkkhkhkhkkkhkhkkkkk
K2FW CCCATGAGGCGGAGCAGTGGAGAG-CCTACCTGGGAGGCCGGTGCGTGGAGTGCTCCGCA
K2RV CCCATGAGGCGTAGCAGTGGAGAAACCTACCGGTCAGGTC-——--~ CAACTAGCCTCACA
kkhkkhkhkkkhkhkkk hhkkkhkkkkkkk kkkkkk * *kk * * % * k%
K2FW GATCCTGGAGACCGGGAAGA 245
K2RV CA-————- AGAACGTG---- 242
* *kk *kk *
>K2SegCons
CACCATCCAAGATGAAGTGATGGGCTGCGACGTGGGGTCGGGACGGGCGCTTCCCTCC
GCCGGGGTACCAGCAGGGACGCTTACGACGGCAAGGATTACATCGCCCTGAACGAGGA
CCTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCCAGCGCAAGTGGGAG
ACGGCCCATGAGGCGGAGCAGTGGAGAGCCTACCTGGGAGGCCGGTGCGTGGAGTGCT
CCGCAGATCCTGGAGACCGGGAAGA
>IMGTHLA:HLA00073 A*26:01:01 1098 bp
Length = 1098
Plus Strand HSPs:
Score = 1086 (169.0 bits), Expect = 1.3e-45, P = 1.3e-45, Group =1
Identities = 242/258 (93%), Positives = 242/258 (93%), Strand = Plus / Plus
Query: 1 CACCATCCAAGATGAAGTGATGGGCTGCGACGTGGGGTCGGGACGGGCGCTTCCCTCCGC 60
(AR e R R R R
Sbjct: 351 CACCATCCA-GAGGATGT-ATGG-CTGCGACGTGGGGCCGG-ACGGGCGCTTCC-TCCGC 405
Query: 61 CGGGGTACCAGCAGGGACGCTTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTG 120
PEEEEETEErEr e terr et e e e e e e e e e e e e e et e e r e e et
Sbjct: 406 --GGGTACCAGCAGG-ACGCTTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTG 462
Query: 121 CGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCCAGCGCAAGTGGGAGACGGCC 180
FEEEEETTEE et e e e et e e e e e e e e e e e e e e e e e e e e rrrrnd
Sbjct: 463 CGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCCAGCGCAAGTGGGAGACGGCC 522
Query: 181 CATGAGGCGGAGCAGTGGAGAGCCTACCTGGGAGGCCGGTGCGTGGAGTG-CTCCGCAGA 239
Frrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e
Sbjct: 523 CATGAGGCGGAGCAGTGGAGAGCCTACCTGGAGGGCCGGTGCGTGGAGTGGCTCCGCAGA 582
Query: 240 T-CCTGGAGACCGGGAAG 256
Lt et
Sbjct: 583 TACCTGGAGAACGGGAAG 600
A4-1/2H 29-03
>K2FW
CCGCGTGAGGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCCACTGACCTGGCAGCGG
GATGGGGAGGACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATA
>K2RV
TGTTTCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAGGCCACCCTG
AGGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCGGCAGCGGGAGGGGA
GTACCGCCCTCGCTAAGCAGTTATAGTTGC
CLUSTAL 2.1 multiple sequence alignment
K2FW = e CCGCG—-—-————————————————————— TG
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K2RV TGTTTCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAGGCCACCCTG 60

*k kk *k
K2FW AGGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATC-CACTGACCTGGCAGCGGGATGGG 66
K2RV AGGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACC-GGCAGCGGGA-GGG 118

hhkkkhkkhkhkkhkhkhkhkhkhkkhkhhkhkhkhkkhkhkhkhkhkhkkhkhkhkhkhkk khkhkhkkhkkk hhkkkkkkhkkk kxk

K2FW GAGGACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATA 118

K2RV GAGTACCG--CCCTCGCTAAGCAG-TTATAG-—-----——-— TTGC------—-- 150
*kk dkk %* % %k * * Kk k% % * % %* % %k

>K2SegCons

TGTTTCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAGGCCACCCTG
AGGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCCACTGACCTGGCAGCGGGATGGGG
AGGACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATA

>IMGTHLA:HLA0O0083 A*26:11N 1100 bp
Length = 1100

Plus Strand HSPs:

Score = 806 (127.0 bits), Expect = 5.6e-33, P = 5.6e-33, Group = 1
Identities = 164/166 (98%), Positives = 164/166 (98%), Strand = Plus / Plus

Query: 6 CGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAGGCCACCCTGAGGTG 65

FEEEEEErE crert e et e e e e e e e e e e e e e e e e
Sbjct: 623 CGCCCCCAAGACGCATATGACTCACCACGCTGTCTCTGACCATGAGGCCACCCTGAGGTG 682

Query: 66 CTGGGCCCTGAGCTTCTACCCTGCGGAGATC-CACTGACCTGGCAGCGGGATGGGGAGGA 124

Frrererrrrererrrrerrrrererrer et trererr e e e e e e
Sbjct: 683 CTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGA 742

Query: 125 CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT 170

FEEEEEEr et et e et e e et e e e e e
Sbjct: 743 CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT 78

A4-2/2H 29-03

>K2FW
GCACTGCAGGTGTGTGCGCGTGAGGTCCCACCTGAGTGCTGGGTCCCTGGGCTTCTACCC
TGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCACGCACACGGGGC
TCGGGGAGCCCAGGCCGGCAGGGAAT

>K2RV
TGCCGTTTCCCCAAACACATATTACCCACCACCCCATTTTTTACCATTAGGCCACCCTTA
GGTGGTGGGCCCTGGGGTTTTACCCTGCGGAGATCACAATTACCGGCCACGGGGAAGGGC
GGGACCAGCACTCCCCTCCAGACCCT

CLUSTAL 2.1 multiple sequence alignment

K2FW -GCA----CTGCAGGTGTGTGCG---—-———-————————————— CGTGAGGTCCCACCTG 34
K2RV TGCCGTTTCCCCAAACACATATTACCCACCACCCCATTTTTTACCATTAGGCCACCCTTA 60
*k *  kk * * Kk kkk Kk Kk Kk K
K2FW AGTGCTGGGTCCCTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGG 94
K2RV GGTGGTGGG-CCCTGGGGTTTTACCCTGCGGAGATCACAATTACCGGCCACGGGGAAGGG 119

*kk hhkkk hhkkkkkk kk khkhkkhkkkkkhkkhkkkhkkkkkx *x *kkk * *% *kkk Kkkk

K2FW GAGGACCAGACCCACGCACACGGGGCTCGGGGAGCCCAGGCCGGCAGGGAAT 146

K2RV CGGGACCA------- GCACTC----CCC-----~ TCCAGACCCT-------~ 146
dokkkokok *kkk K * *kkk kk

>K2SeqgCons

TGCCGTTTCCCCAAACACATATTACCCACCACCCCATTTTTTACCGTGAGGTCCCACCTGA
GTGCTGGGTCCCTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGA
GGACCAGACCCACGCACACGGGGCTCGGGGAGCCCAGGCCGGCAGGGAAT

>IMGTHLA:HLA01718 A*03:01:01:02N 1163 bp
Length = 1163

Plus Strand HSPs:

79



Score = 638 (101.8 bits), Expect = 2.0e-25, P = 2.0e-25, Group = 1

Identities = 148/166 (89%), Positives = 148/166 (89%), Strand = Plus / Plus

Query: 9 CCCCAA-ACACATATTACCCACCACCCCATTTTTTACCGTGAGGTCCCACCTGAG-TGCT

Sbjct: 624 CCCCAAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCAC-CCTGAGGTGCT

Query: 67 GGGTCCCTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGAC
U TR e e e e e e e e e e e e e e e e e e e e e e e

Sbjct: 683 GGG-CCCTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGAC

Query: 127 CAGACCCACGCACACGGGGCTCGGGGAGCCCAGGCCGGCAGGGAAT 172

Sbjct: 742 CAGACCCAGG-ACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT 786

K3 30-05
A2-2/2

>K3FW
CAGCAAGTAAATAAACTACCACGCATGTACTTCCACATCCGTGTCCTCGGCCCGGCCGCG
GGGAGCCCCGCTTTATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACA
GCGACGCCGCGAGTCAAAGAATGGAGCCGCGGGCGCCGTGGGTAGAGCAGGAGGGTCCGG
AGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACC
TGGGGACACTGCGCGGCTACTACAACCAGACCGAGGGCA

>K3RV
TCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
CGTGCGGTTCGACAGCGACGCCGCGAGCCAAAGGGGGGAGCCGCGGGAGCCGTGGGTAGA
GCAGGAGGGGCCGGAGTATTGGGACGGGGAGACACGGAAAGTGCAAGGCCCAGCGCACAG
ACGCACCGTAGGGAACCGACGCAGAGTTTGTAGGTTAGGGT

CLUSTAL 2.1 multiple sequence alignment

66

682

126

741

K3FW ---CAGCAA------ GTAAATAAACTACCACGC----ATGTACTTC--CACATCCGTGTC
K3RV TCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTC

*kkk * * % * * % *kk * * kkk kkk

*kkkkkkkkkkk

K3FW CTCGGCCCGGCCGCGGGGAGCCCCGCTTTATCGCAGTGGGCTACGTGGACGACACGCAGT

K3RV C-CGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGT
* kkkkkkkkkhkkkhkkkhkkkhkkkhkkkhkk khkkhkkkkhkkhhkkhhkhhkkhkkkkkkkkhkkkh

K3FW TCGTGCGGTTCGACAGCGACGCCGCGAGTCAAAGAATGGAGCCGCGGGCGCCGTGGGTAG
K3RV TCGTGCGGTTCGACAGCGACGCCGCGAGCCAAAGGGGGGAGCCGCGGGAGCCGTGGGTAG

khkkkkhkkhkhkhkhhhhhhhhhhkhkhkhkkk *kkkk kkkkkhkkhkkhkk Kkhkkkkkkkkkk
K3FW AGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTG-AAGGCCCA-CTCACA
K3RV AGCAGGAGGGGCCGGAGTATTGGGACGGGGAGACACGGAAAGTGCAAGGCCCAGCGCACA

khkkkhkkhkkkk hhkhkkkhkkhkhkhkhkkhkhkhkhkhkhkkhkhkhkhkhkhkkhkhkhkhkkkk khkkkkkkk *x *kkk

K3FW GACTCACCGAGTGGACCTGGGGACACTGCGCGGCTACTACAACCAGACCGAGGGCA 279
K3RV GACGCACCG-—---—---- TAGGGAACCGACGCAGAGTTTGTA----GGTT-AGGGT- 281
kkk kkkkk * kkkk Kk kkk * * ok *

>K3SeqgCons
TCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTG
TCCTCGGCCCGGCCGCGGGGAGCCCCGCTTTATCGCAGTGGGCTACGTGGACGACACG
CAGTTCGTGCGGTTCGACAGCGACGCCGCGAGTCAAAGAATGGAGCCGCGGGCGCCGT
GGGTAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCA
CTCACAGACTCACCGAGTGGACCTGGGGACACTGCGCGGCTACTACAACCAGACCGAG
GGCA

>IMGTHLA:HLAQ0005 A*02:01:01:01 1098 bp
Length = 1098

Plus Strand HSPs:

Score = 1269 (196.5 bits), Expect = 7.2e-54, P = 7.2e-54, Group =1

Identities = 263/273 (96%), Positives = 263/273 (96%), Strand = Plus / Plus

80

45
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223
239



Query: 21 CAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCTCGGCCCGGCCGCGGGGAG 80
FrrErer e e et e e e e e e e e e e e e e e e e e rre e e e
Sbjct: 71 CGGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCC-CGGCCCGGCCGCGGGGAG 129
Query: 81 CCCCGCTTTATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGAC 140
FEEEEEEE T ettt e e e e e e e e e e e e e e e e e e e e et
Sbjct: 130 CCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGAC 189
Query: 141 GCCGCGAGTCAAAGAATGGAGCCGCGGGCGCCGTGGGTAGAGCAGGAGGGTCCGGAGTAT 200
PEEEEEEr 1t b brer e e e e e e e e e rer e e e e e el
Sbjct: 190 GCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTAT 249
Query: 201 TGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGG 260
(RN R R R R RN RN R RN RN RN RN RN RN
Sbjct: 250 TGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGG 309
Query: 261 ACACTGCGCGGCTACTACAACCAGACCGAGGGC 293
LR Er e e e e |
Sbjct: 310 ACCCTGCGCGGCTACTACAACCAGAGCGAGGCC 342
A2-1/2
>K3FW
CCCCAAGTAGAACGGAAGCCGCCGAGTTACTGACCGCGCGTGTGCCCGGCCCGGCCGCGG
GGCGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAG
CGACGCCGCGAGCCAGAAGGTGGAGCCGCGGGCGCCGTGGATAGGAGCAGGAGGGGCCGG
AGTATTGGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACC
TGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGC
>K3RV
TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGA
GCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGCAAGGCCCAGTCACACA
CTCACGTAGGTTCAGTCTGACAGTTCTACGTTTACGGGT
CLUSTAL 2.1 multiple sequence alignment
K3FW CCCCAAGTA------ GAACGGAAGCCGCC------~- GAGTTACTGAC-CGCGCGTGTG-C
K3RV TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTC
* k% * * * * k% * % *kk k% * * % *kk *x
K3FW CCGGCCCGGCCGCGGGGCGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTT
K3RV CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
khkkkkkkhkhkhkhkhkhkkhkkhkkk hhkhkkkkkhkhkhkhkhkhkkhkk khkhkhkhkhkkkkhkhkhkhkhkhkkkkkhkhkhkhkkkk
K3FW CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGGTGGAGCCGCGGGCGCCGTGGATAGG
K3RV CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAG-
khkhkhkkkkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkkdk dkhkhkhkhkkkhkhkhkhkhkhkhkhkkkkhkhkhkhkk
K3FW AGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATG-AAGGCCCACTCACAG
K3RV AGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGCAAGGCCCAGTCACAC
khkhkhkkkkhkhkhkhkhkhkhkkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkkkkx *khkhkkkkkxkx *hkkkk
K3FW ACTGACCGAG--CGAACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGC 278
K3RV ACTCACGTAGGTTCAGTCTGACAGTTCTACGT--TTAC--—-————-——=—= GGGT 279
*kk k% * % * * k% *k k% * k% * k%
>K3SeqgCons

TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGT
GTCCCGGCCCGGCCGCGGGGCGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACAC
GCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGGTGGAGCCGCGGGCGCC
GTGGATAGGAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGG
CCCACTCACAGACTGACCGAGCGAACCTGGGGACCCTGCGCGGCTACTACAACCAGA

GCGAGGGC

>IMGTHLA:HLA00004 A*01:04N 1099 bp

Length = 1099

Plus Strand HSPs:

81

45
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120
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224
239



Score 1314 (203.2 bits), Expect = 6.7e-56, P = 6.7e-56, Group = 1
Identities = 268/273 (98%), Positives = 268/273 (98%), Strand = Plus / Plus
Query: 21 CAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGCGC 80
Frrrrr e e e e e e e e e e e e e e e e e e e e e e e e
Sbject: 71 CGGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 130
Query: 81 CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 140
FEEEEEETEErr e e e e e e e e e et e e e e r e e e e e e el
Sbject: 131 CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 190
Query: 141 CCGCGAGCCAGAAGGTGGAGCCGCGGGCGCCGTGGATAGGAGCAGGAGGGGCCGGAGTAT 200
FEEErrrrerrrrr eeerrrr e e e e e e e e e e e et tre e e
Sbject: 191 CCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAG-AGCAGGAGGGGCCGGAGTAT 249
Query: 201 TGGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGG 260
FEEEEEETEErr e e e e e e e e e et e e e e r e e e e e e el
Sbjct: 250 TGGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGG 309
Query: 261 ACCCTGCGCGGCTACTACAACCAGAGCGAGGGC 293
FEEEEEErrErr e e e |
Sbjct: 310 ACCCTGCGCGGCTACTACAACCAGAGCGAGGAC 342
A2-2/1
>K3FW
TTGATTTTTATAGCTGATGGTCAGTTATTTCACATTCCGTGTCCCGGCCCGGC
CGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGT
GCGGTTCGACAGCGACGCCGCGAGTCCAAGGGGGGAGCCGCGGGCGCCGTGGG
TAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGCGC
CACTCACAGACTCACCGAGTGGACCTGGGGACACTGCGCGGCTACTACAACCA
GAGCGAGGACCCG
>K3RV
TAGTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCA
CATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTAC
GTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCCAAGGGT
GGAGCCGCGGGAGCCGTGGGTAGAGCAGGAGGGTCCGGAGTATTGGGACGGGG
AGACACGAGAAGTGTGCAAGCCCCAGCGCACAGACTGCACCGAGTCACACGAT
CTTCTCCTTCGTCACGATTT
CLUSTAL 2.1 multiple sequence alignment
K3FW TTGATTTTTATAGCTGATGGTC--———--———————-————— AGTTATTTC---ACATTCC
K3RV -TAGTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACAT-CC
* * % * % * kkk *k hhkkkkk *kkk Kk
K3FW GTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACG
K3RV GTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACG
dhkkhkhkkkhkhkkkhkhkhkkhkhkhkkhkhkhkkkhkhkhkkhkhkhkkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkkkhkhkkkkhkkkkk
K3FW CAGTTCGTGCGGTTCGACAGCGACGCCGCGAGTCCAAGGGGGGAGCCGCGGGCGCCGTGG
K3RV CAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCCAAGGGTGGAGCCGCGGGAGCCGTGG
dhkkhkhkkkhkhkhkkhkhkhkkhkhkhkhkhkhkhkkkhkhkhkhkhkhkhkk hhkkkhkhkk hhkkkkhkhkkkhkk khhkhkkkkk
K3FW GTAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTG---AAGCGCCA-
K3RV GTAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGAGAAGTGTGCAAGCCCCAG
dhkkhkhkkkhkhkkkhkhkhkkhkhkhkkhkhkhkkkhkhkkkhkhkhkkkhkhkkkhkhkkk % % %k %k k *kkk *kkk
K3FW CTCACAGACT-CACCGAGTGGACCTGGGGACACTGCGCGGCTACTACAACCAGAGCGAGG
K3RV CGCACAGACTGCACCGAGTC--—--—--—-—— ACAC-GATCTTCTCCTTC---—---— GTCACG
* kkkkkkkk khhkkkkkkk *kkk * * *k kk k * * %
K3FW ACCCG 278
K3RV ATTT- 285
*
>K3SegCons

TAGTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCA
CATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTAC
GTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGTCCAAGGGG
GGAGCCGCGGGCGCCGTGGGTAGAGCAGGAGGGTCCGGAGTATTGGGACGGGG

82

38
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281



AGACACGGAAAGTGAAGCGCCACTCACAGACTCACCGAGTGGACCTGGGGACA
CTGCGCGGCTACTACAACCAGAGCGAGGACCCG

>IMGTHLA:HLA00005 A*02:01:01:01 1098 bp
Length = 1098
Plus Strand HSPs:

Score = 1263 (195.6 bits), Expect = 1.3e-53, P = 1.3e-53, Group =1
Identities = 263/273 (96%), Positives = 263/273 (96%), Strand = Plus / Plus

Query: 24 CAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 83
AR RN NN NN NN RN RN AR RN
Sbjct: 71 CGGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 130
Query: 84 CCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 143
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbject: 131 AGTTCGTGCGGTTCGACAGCGACG 190

Query: 144 CCGCGAGTCCA-AGGGGGGAGCCGCGGGCGCCGTGGGTAGAGCAGGAGGGTCCGGAGTAT 202

N N e N N NN NN NN RN AN RN AR AR
Sbjct: 191 CCGCGAG-CCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTAT 249

Query: 203 TGGGACGGGGAGACACGGAAAGTGAAGCGCCACTCACAGACTCACCGAGTGGACCTGGGG 262

Frrererrerererrererrrrererr  rrrrrererr e e e e e ererrd
Sbjct: 250 TGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGG 309

Query: 263 ACACTGCGCGGCTACTACAACCAGAGCGAGGAC 295

FErrerrrrererrererrrrererreren |
Sbjct: 310 ACCCTGCGCGGCTACTACAACCAGAGCGAGGCC 342

A3-1/2

>K3FW
CTGCTGCGACAGACTGCCACCGGCAGACCGGACGCACGGCTCCGCGGCTACC
ACCAGTACGCCTACTACGGCAGGATTACATCGCCCTGAACGAGACCTGCGCT
CTTGGACCGCGGCGGACATGGCAGCTCATATCACCAAGCACAGTGGGAGGCG
GCCCATGTGGCGGAGCAGCTGAGAGTCTACCTGGAGGGCACGTTGCGTGGGA
GTGGCTCCGCAATACCTGGAGACCGGGAAGAC

>K3RV
GTGGTTCTCACACCGTCCAGATGATGTAGGTGCGACGGGGGTCGGACGGCGC
TTCCTCCGCGGGTACCACCAGTACGCTACGACGGCAAGGATTACATCGCCCT
GAAAGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACC
AAGCACAAGTGGAAGGCGGCCCATGGGCGGGAGGTTCTGCACACCGTTACCG
CATAGTGATACGCCACCCGTCCATATGGACTA

CLUSTAL 2.1 multiple sequence alignment

K3FW  —--———- CTGCTGCGACAGACTGCCACCGGCA-GACCGGA--CGCACGEC-—-——— TCCG
K3RV GTGGTTCTCACACCGTCCAGATGATGTAGGTGCGACGEGGGTCGGACGGCGCTTCCTCCG

* **k * * % * % *kk k% *k kkkkk *kk*k
K3FW CGGCTACCACCAGTACGCCTACTACGGCA-GGATTACATCGCCCTGAACGAG-ACCTGCG
K3RV CGGGTACCACCAGTACGC-TACGACGGCAAGGATTACATCGCCCTGARAGAGGACCTGCG

*kk hhkkkkhkkhkkhkhkkhkk hhkk hhkhkhkkk dhkhkhkkhkkhkhkhkhkkhkkhkhkhkk *kk khkkkkkk

K3FW CTCTTGGACCGCGGCGGACATGGCAGCTCATATCACCAAGCACA-GTGGGAGGCGGCCCA
K3RV CTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGGAAGGCGGCCCA
Fokkkdhkkkkkkhkkkkkhhkkkkhhhkkkh k kkkkhkhkkkkhk kkkk hhkkkkkrhkk
K3FW TGTGGCGGAGCAGCTGAGAGTCTACCTGGAGGGCAC-GTTGCGTGGGAGTGGCTCCGCAA
K3RV TG-GGCGG-—-——-—--— GAGGTTCTGC-—------ ACACCGTTACCGCATAGTGA-TACGC--
K,k kkkkk *kk  kkk *kk kkk *k *kkk Kk kkk
K3FW TACCTGGAGACCGGGAAGAC 240
K3RV CACCCGTCCATATGGACTA- 240
*kk ok * *kk ok
>K3SegCons

GTGGTTCTCACACCGTCCAGATGATGTAGGTGCGACGGGGGTCGGACGGCGCT

83

44
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lel
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TCCTCCGCGGCTACCACCAGTACGCCTACTACGGCAGGATTACATCGCCCTGA
ACGAGACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCATATCACCAAGC
ACAGTGGGAGGCGGCCCATGTGGCGGAGCAGCTGAGAGTCTACCTGGAGGGCA
CGTTGCGTGGGAGTGGCTCCGCAATACCTGGAGACCGGGAAGAC

>IMGTHLA:HLA00009 A*02:04 1098 bp

Length = 1098

Plus Strand HSPs:

Score = 1078 (167.8 bits), Expect = 3.le-45, P = 3.1e-45, Group = 1
Identities = 242/260 (93%), Positives = 242/260 (93%), Strand = Plus / Plus
Query: 3 GGTTCTCACACCGTCCAGATGATGTA-GG-TGCGACG-GGGGTCGGAC-GGCGCTTCCTC 58
Frrrrrrrrrrrrrrrrrrrrrrrer rr rerrrrr rrrrrrrrrr rrrrrrrrrn
Sbjct: 343 GGTTCTCACACCGTCCAGATGATGTATGGCTGCGACGTGGGGTCGGACTGGCGCTTCCTC 402
Query: 59 CGCGGCTACCACCAGTACGCCTACTACGGCA-GGATTACATCGCCCTGAACGAG-ACCTG 116
FEEEr ettt e rn
Sbjct: 403 CGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCTG 462
Query: 117 CGCTCTTGGACCGCGGCGGACATGGCAGCTCATATCACCAAGCACA-GTGGGAGGCGGCC 175
FErrrrrrrrrrrrrrrrrrrrrrrrrrrrrr et
Sbjct: 463 CGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGGGAGGCGGCC 522
Query: 176 CATGTGGCGGAGCAGCTGAGAGTCTACCTGGAGGGCACGTTGCGTGGGAGTGGCTCCGCA 235
FEEEErrrrrrrrrr vttt
Sbjct: 523 CATGTGGCGGAGCAGTTGAGAGCCTACCTGGAGGGCACGT-GCGTGG-AGTGGCTCCGCA 580
Query: 236 -ATACCTGGAGACCGGGAAG 254
FEEEEErrrer et
Sbjct: 581 GATACCTGGAGAACGGGAAG 600
A3-2/2
>K3FW
CAGGAGTACGGGTGTATCATGGGCCATGTCACTGCGACGACATGGCCTAC
ACGCGGGTACACGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTG
AACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCAC
CAAGCGCAAGTGGGAGGCGGTCCATGCGGCGGAGCAGCGGAGAGTCTACC
TGGAGGGCCGGTGCGTGGACGGGCTCCGCAGATACCTGGAGACCGGGAAG
A
>K3RV
TTCCTTTTTTTCCCCCCGAACAAAAAAAAGAAGTGCCAGTTCCCAAAAAA
GGGGGGTTTTCCCCCCCCCAAAAAAAAAGTTAAAGGGGGCGAAGGGGCTT
TCCCCGGGGACGCGGAAGCAAAGCAGATAAACGCCGAAAAGACTGGCTCG
AAGGGCGAACGGCAGTCAATCACAGCGCAAGTAGAAAGGCCAGCGCCTAG
ACCAGTATGTCCCCTATGCCGGATGTGAAGGTGGTCTCAACAACCTCCCC
T
CLUSTAL 2.1 multiple sequence alignment
K3FW = @ —mmmmmm e CAGGAGTACGGGTGTATCAT GGGCCA
K3RV TTCCTTTTTTTCCCCCCGAACAAAAAAAAGAAGTGCCAGT-TCCCAAAAAAGGGGGGTTT
*k *kkk * *% * * % * %%k
K3FW TGTCACTGCGACGACATGGCCTACACGCGGGTACACGGC—————-~~ AGGACGCCTACGA
K3RV TCCCCCCCCCAAAAARAAAGTTARAGGGGGCGAAGGGGCTTTCCCCGGGGACGC----GG
* * % * % * % *%k * * k% * * %% * %k kkkk *
K3FW CGGCAAGGATTACATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGC
K3RV AAGCAAAGCAGATAA-ACGCCGAA--AAGACTGGC----TCGAA---GGGCGAAC--GGC
*kkk * * % * * k%% * kk%k * % * % * *kkk k% * %%
K3FW AGCTCAGATCACCAAGCGCAAGTGGGAGGCGGTCCATGCGGCGGAGCAGCGGAGAGTCTA
K3RV AG-TCA-ATCAC--AGCGCAAGTAGAAA--GGCCAGCGCC-TAGACCAGT---ATGTCC-
*k kkk Khhkkkk *kkkkkkkkxk *x * *% * * % *%k kkk * %%k
K3FW CCTGGAGGGCCGGTGCGTGGACGGGCTCCGCAGATACCTGGAGACCGGGAAGA 251
K3RV CCT--ATGCCGGATGTGAAGGTGGTCTCAACAACCTCCC---—-- CT------- 251
* %% * % * % k% % * *%k kk*k * % * % *
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Sequence cons not Analyzed. Only FW.

>IMGTHLA:HLA02537 A*01:20 1098 bp
Length = 1098

Plus Strand HSPs:

Score = 981 (153.2 bits), Expect = 7.3e-41, P = 7.3e-41, Group = 1
Identities = 221/243 (90%), Positives = 221/243 (90%), Strand = Plus / Plus

Query: 10 GGGTGTATCA-TGGGCCATGTCACTGCGACGA-CATGGCCTACACGCGGGTACACGGCAG 67

s Il o LD e et
Sbjct: 362 GGATGTATGGCTGCGACGTGGGGCCG-GACGGGCGCTTCCT-C-CGCGGGTAC-CGGCAG 417

Query: 68 GACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCG 127

CEEEEREEEEr et e e e b e e e e e e e e e e e e e e et
Sbjct: 418 GACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCG 477

Query: 128 GCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCGGTCCATGCGGCGGAGCAG 187

CELEERETEEr et e e e e b e e e et e e e e e e e e e et
Sbjct: 478 GCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCGGTCCATGCGGCGGAGCAG 537

Query: 188 CGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGCAGATACCTGGAGACCGGG 247

FErrrerrrrererrrrererrerer e e re e e et ererrrrererrer
Sbjct: 538 CGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGCAGATACCTGGAGAACGGG 597

Query: 248 AAG 250

I
Sbjct: 598 AAG 600

A4-1/2H 29-03

>K3FW
CCGCACTGCACCTGCTGGCGTGTACTCCCCCTGAGTGCTGGGCCCTGAGCTTCTACCCTG
CGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGACACGGAGCTCG
TGGAGACCAGGCCTGCAGGGGATA

>K3RV
CTCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGG
TGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCGACACGACCGGCAGCGGGAGGGGGGGA
ACGAGACCTAAAATGAAATTTGTT

CLUSTAL 2.1 multiple sequence alignment

K3IFW  ——=—=—- CCGCACTGCACCTG--—-—————=—=—=—= CTGGC-GTGTACTCCCCCTGAG-
K3RV CTCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGG
*k ok kkk Kk kkk Kk kk Kk ok kkkkkkk
K3FW TGCTGGGCCCTGAGCTTCTACCCTGCGGAGATC-ACACTGACCTGGCAGCGGGATGGGGA
K3RV TGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCGACAC-GACC-GGCAGCGGGAGGGGGG

hhkhkhkhkhkhkhkkhkhkhkhkhkhkkhkhkhkhkhkhkkhkhkhkhkhkhkkhkkk khhkkk khkkk *hkkkkkkkkkx kkkk

K3FW GGACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATA 144

K3RV GAACGAGACCTAAAAT--GAAATTTGTT----—-----————————————-— 144
* kk kkkkk X * * % * k%

>K3SeqCons

CTCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGT
GCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGG
ACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATA

>IMGTHLA:HLA00005 A*02:01:01:01 1098 bp
Length = 1098
Plus Strand HSPs:

Score = 815 (128.3 bits), Expect = 2.2e-33, P = 2.2e-33, Group =1
Identities = 165/166 (99%), Positives = 165/166 (99%), Strand = Plus / Plus

Query: 3 CGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAG-TG 61

85

35
60

94
118



Sbjct: 621 CGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGGTG 680
Query: 62 CTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGA 121
FEEEEEET e et et e e e e e e e e e e e e e e e e e e e e el
Sbjct: 681 CTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGA 740
Query: 122 CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT 167
FECEEEET e e e et e e et e e e e e e el
Sbjct: 741 CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT 786

A4-2/2H 29-03

>K3FW

AGTGCTGGGCCCTGGGCTTCTACCCTGCGGAATCACACTGACCTGGCAGCGGGATGGGGA
GGACCAGACCCACGCACCGGGCTTGGGGAAACCCAGGCTGGAGGGGGT

>K3RV

CCCCCCCCCAAAAAAAATATAACCCACCACCCATTTTTTAACATTAAGGCCACCTTAAGG
TGTTGGGCCTTGGGTTTTTACCTTGGGAAGATCACATTAACGGGAAGCGGGAAGGGCAGG
ACCCAAAACCCCCCTCACAAAAACCCG

CLUSTAL 2.1 multiple sequence alignment

K3FW = e AG
K3RV CCCCCCCCCAAAARAAATATAACCCACCACCCATTTTTTAACATTAAGGCCACCTTAAGG
*
K3FW TGCTGGGCCCTGGGCTTCTACCCTGCGGA-ATCACACTGACCTGGCAGCGGGATGGGGAG
K3RV TGTTGGGCCTTGGGTTTTTACCTTGGGAAGATCACATTAACG-GGAAGCGGGAAGGGCAG
kk hkhkkkkk khhkkk kk kkkk kk k Kk kkhkkkkk Kk k% kk hkhkkkkkk hhkk ki
K3FW GACC--AGACCCACGCACCGGGCTTGGGGAAACCCAGGCTGGAGGGGGT 108
K3RV GACCCAAAACCCCC-------= CTCACAAAAACCCG--~---—======= 147
%* %k k * kkkk * * % % % %k Kk kk

Sequence could not be analyzed.

K4 30-05

A2-1/1

>K4FW

TACACACCATTCTGCGTTCACAGCGACGCCCGAGCGAAGGTGGAGCCCCGGGCGCCTGGT
AGACAGGAGGGGCCGGAGTATTGGACCAAAAACACGAATGTGAAGCCCATCACAGACTGA
CCAGTGGACCTGGGACCCTCGCGCTACTACAACCAAGCGAGGACA

>K4RV

TTCTCAGACATGCTCGCCCCAGGCTCCACCCATGAGGTATTTTTCACATCGTGTCCGGCC
GGCCGGGGGAGCCAGTTATCGCGTGGGCTACGTGCACGACACGCAGTTGGTGGGTTGGAA
GGACGCGGAGTCAGAGGATGGAGACGGGGCGCCGTGGATAGAGAGGAGGGGCGGACTATT

GGAGA

CLUSTAL 2.1 multiple sequence alignment

K4FW TACACAC-CATTCTGCGTTCACAGCGACGCCCGAGCGAAGGTGGAGCCCCGG--GCGCCT
K4RV TTCTCAGACATGCT-CGCCCCAGGCTCCACCCATG---AGGTATTTTTCACATCGTGTCC

* Kk k% dkk *k kK * * % * kkk * %* % %k %k * * Kk *
KAFW GGTAGACAGGAGGGGCCGGAGTAT- - - ~TGGACCAAAAACACGAATGTGAAGCCCATCA~
K4RV GGCCGGCCGGGGGAGCCAGT-TATCGCGTGGGCTACGTGCACGA-CACGCAGTTGGTGGG

%* % * Kk kk kk kkk k %* % %k *kk * k % % % %k % * k% *
KAFW -CAGACTGAC------~- CAGTGGACCTGGGACCCTCGCGCTAC---TACAACCAAGCGA-
K4RV TTGGAAGGACGCGGAGTCAGAGGA--TGGAGACGGGGCGCCGTGGATAGAGAGGAGGGGC

* % %* % %k *kk Kkk %* % %k * %* % %k %k *k Kk *%k Kk

K4FW GGACA-------- 165

86

60

61
119

57

112
114

160
172



K4RV GGACTATTGGAGA 185
Kok ke

Sequence not analyzed.

A2-2/2

>KAFW
GCAGTATTTGTCCCATCCGTGTCCTGGCCCGGCCGCGGGGAGCCCCCTTCATCGCAGT
GGGCTACGTGGACGACACGCAGTCGTGCGTTCACAGCGACGCCGCGAGTGCAAGAAGG
GAGCCCGGGAGCCTGGTGGGGGGGGGGGGGGGGGGGTATTGGACCGGGAACACAGAAA
TACAAGGCCCACTCACAGACTCACCGAGTGAACCTGCGGAAACTGCGCGGCTACTACA
ACGA

>K4RV
TTCTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCATGAGGTATTTCTCCACATCCGT
GTCCTGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACG
CAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCCAAGAGGGGAGCCGCGGGAGCCGT
GGGTGGAGCAGGAGGGGCCGGAGTATTGGGACCGGGAGACACAGAAGACAAGCGCCAG
GCACAGGCTCACCGAGGAACCGCGGAACCTGT

CLUSTAL 2.1 multiple sequence alignment

KAFW =~ e GCAGTATTTGTCC-CATCCGTGT

K4RV TTCTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCATGAGGTATTTCTCCACATCCGTGT
*  kkkkkk kkk khkkkkkkkk

KAFW CCTGGCCCGGCCGCGGGGAGCCCC-CTTCATCGCAGTGGGCTACGTGGACGACACGCAGT
K4RV CCTGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGT

khkkhkkhkkhkhhhhhhhhkrkhhkhhhkh khhkhhkhhkhhhhhhhhhhhhhhhkhkkkkkrkkhkhk
KAFW -CGTGCG-TTC-ACAGCGACGCCGCGAGTGCAAGAAGGGAGCC-CGGGAGCCT--GGTGG
K4RV TCGTGCGGTTCGACAGCGACGCCGCGAGCCCAAGAGGGGAGCCGCGGGAGCCGTGGGTGG

khkkhkkhk kkk kkkkkkkkkkkkhkkkk kkkkk khkhkkhkk khkkkkrkk *kkkk
KAFW GGGGGGGGGGGGGGGGGTATTGG-ACCGGGA-ACACAGAAATACAAGGCCCACTCACAGA
K4RV AGCAGGAGGGGCCGGAGTATTGGGACCGGGAGACACAGAAG-ACAAGCGCCAGGCACAGG

* *k kkkk kk khhkkkkkk khkkkkkk kkkkkkkk * %k kKk * %%k * Kk kk

K4FW CTCACCGAGTGAACCTGCGGAAACTGCGCGGCTACTACAACGA 236

K4RV CTCACCGAG-GAACC-GCGGAACCTGT-------——-——-—--—---— 264
khkkkkkkkk hkhkkkk *khkkkkk kk%k

>K4SeqCons

TTCTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCATGAGGTATTTCTCCACATCC
GTGTCCTGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGA
CACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCCAAGAGGGGAGCCGCGGG
AGCCGTGGGTGGAGCAGGAGGGGCCGGAGTATTGGGACCGGGAGACACAGAAGACA
AGCGCCAGGCACAGGCTCACCGAGGAACCGCGGAACCTGTGCGGCTACTACAACGA

Not HLA-A result.

A2-1/2

>KA4FW
TCCGTGTCCGTGCCCGGCCGCGGGGGGCCCCGCTTCATCGCCGTGGGGTACGTGGA
CACACGCAGTCTGCGGTTCCACAGCGACGCCGCGAGCGAAGGAGGGAGCCCCGGGC
GCCTGGGTAGAGCAGGAGGGGCCGGGGTATTGGGACCAGGAGACACGGAATGTGAA
GGCCCAGTCACAGACTGACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACC
AGAGGGAGGGGCA

>K4RV
TTCTCAGCCACTCCTCGCCCCCAGGCTCTCACCCATGAGGTATTTCTTCACATCGG
TGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACCAC
ACGCAGTTGGTGCGGTTGGACAGGGACGCCGGAGCCAGAGGATGGAGCCGCGGGCG
CCGTGGATAGAGCAGGAAAGGCCCCCACTTTGGGGCGGGACGGGGAATTAAAAAAC
ACTCAC

CLUSTAL 2.1 multiple sequence alignment

87

22
60

81
120
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KAFW s TCCGTGTC
K4RV TTCTCAGCCACTCCTCGCCCCCAGGCTCTCACCCATGAGGTATTTCTTCACATCGGTGTC
*k kkkkk
K4FW CGTGCCCGGCCGCGGGGGGCCCCGCTTCATCGCCGTGGGGTACGTGGAC-ACACGCAGTC
K4RV CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACCACACGCAGTT
* khkkhkhkkkhkhkkkhkhkhkk hhkhkkkhkhkhkkkhkhkhkhkkhkhkhkkhkhkhkk hhkkkhkhkhkkk dhkkkhkkkkk
K4FW --TGCGGTTCCACAGCGACGCCGCGAGCGAAGGAGGGAGCCCCGGGCGCC-TGGGTAGAG
K4RV GGTGCGGTTGGACAGGGACGCCGGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAG
%* %k kkkk kkkk kkkkkkk * kkhkkk kkhkhkkkk hhkkkhkkkk *kk *kkkk
K4FW CAGGAGGGGCCGGGGTATTGGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGACT
K4RV CAGGAAAGGCCCCCACTTTGGGGC---GGGACGGGGAATTAAAAAACAC--TCAC———-——
* %k kk * %k Kk *kkkkk * * kkk %* %k kk * % * % * %k Kk
K4FW GACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGGGAGGGGCA 237
KARV e
>K4SeqgCons
TTCTCAGCCACTCCTCGCCCCCAGGCTCTCACCCATGAGGTATTTCTTCACATC
CGTGTCCGTGCCCGGCCGCGGGGGGCCCCGCTTCATCGCCGTGGGGTACGTGGA
CACACGCAGTCTGCGGTTCCACAGCGACGCCGCGAGCGAAGGAGGGAGCCCCGG
GCGCCTGGGTAGAGCAGGAGGGGCCGGGGTATTGGGACCAGGAGACACGGAATG
TGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGGACCCTGCGCGGCTACT
ACAACCAGAGGGAGGGGCA
>IMGTHLA:HLA01718 A*03:01:01:02N 1163 bp
Length = 1163
Plus Strand HSPs:
Score = 1143 (177.5 bits), Expect = 3.3e-48, P = 3.3e-48, Group =1
Identities = 251/270 (92%), Positives = 251/270 (92%), Strand = Plus / Plus
Query: 22 CAGGCTCTCAC-CCATGAGGTATTTCTTCACATCCGTGTCCGTGCCCGGCCGCGGGGGGC 80
Forrrrr e e el
Sbjct: 71 CGGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 130
Query: 81 CCCGCTTCATCGCCGTGGGGTACGTGGAC-ACACGCAGT-C-TGCGGTTCCACAGCGACG 137
FEErerrrerrerre e reerrerrr reerre e b rerrerrr rrrrrrrnd
Sbjct: 131 CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 190
Query: 138 CCGCGAGCGA-AGGAGGGAGCCCCGGGCGCC-TGGGTAGAGCAGGAGGGGCCGGGGTATT 195
FEEEEEEE e reererr reerrr e eer eererr e e ey el
Sbjct: 191 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT 250
Query: 196 GGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGGA 255
FEETTEEEEr el
Sbjct: 251 GGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGGA 310
Query: 256 CCCTGCGCGGCTACTACAACCAGAGGGAGG 285
FEEEEErrrrrrrrrrrrrrrrrrr 1l
Sbjct: 311 CCCTGCGCGGCTACTACAACCAGAGCGAGG 340
A2-2/1
>K4FW

GATTTCTTCCATCCTGTCCGGGCCCGGCCGCGGGGAGCCCCCTTCATCGCAGTGG
GCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCCGAGCGAAAGA
ATGGAGCCCCGGGCGCCCTGGTGGAGCAGGAGGGGGCGGAGTATTGAGACCGGGA
AACACAGAAATTGAAGGGCCACTCACAGACTCACCGAGTGAACCTGGGGACACTG
CGCGGGTACTACAACCAGAGGGAGGGACA

>K4RV

GTCTCACCACCCCTGGTCCCCAGGCTCTCACCCCATGAGGTATTTCTTCACATCC
GTGCCCTGGCCCGGCCGCGGGGAGCCCCGCTTATCGCAGTGGGCTACGTGGACGA
CACGCAGTTGGTGGGGTTGGACAGGACGCCGGGAGCCAAAGGATGGAGCCGGGGA
GCCGTGGCTACGCAGGAGCTCCGGAGTATTGGGACGGGGAGACACGGAAAGGAAG

GCCCAGGCACAGA

88

60

67
120
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184



CLUSTAL 2.1 multiple sequence alignment

KdFH —remmmmmmmmmmmmmmmm e e GATTTCTTC-CATCC-TGTC
K4RV GTCTCACCACCCCTGGTCCCCAGGCTCTCACCCCATGAGGTATTTCTTCACATCCGTGCC
hhkkkkhkkk hhkkkk %%k %
K4FW CGGGCCCGGCCGCGGGGAGCCCCCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTC
K4RV CTGGCCCGGCCGCGGGGAGCCCCGCTTATCGCAGTGGGCTACGTGGACGACACGCAGTTG
J Kk kg ok dkdkk ok ok ok k ok k ok ok ok ok kkk J %k g g gk kK g gk kg gk ke ke ke ke ke ke ok ke ke ke ok ke ke ke ke ke ok
K4FW GTGCGGTTCGACAGCGACGCCCG-AGCGAAAGAATGGAGCCCCGGGCGCCCTGGTGGAGC
K4RV GTGGGGTTGGACAG-GACGCCGGGAGCCAAAGGATGGAGCCG-GGGAGCCGTGGCTACGC
dhkk dkkk khhkkkk hhkkkkk k hhkk hhkkk khkkkkkkk *kk Kkk kkk * %
K4FW AGGAGGGGGCGGAGTATTGAGACCGGGAAACACAGAAATTGAAGGGCCACTCACAGACTC
K4RV AGGAGCTC-CGGAGTATTGGGACGGGGAGACACGGAAAG-GAAGGCCCAGGCACAGA-—--
% % % %k % dhkkhkhkkkhkhkk hhkk khhkkk hhkkk dkkk *kkkk Kkkk % % % %k %k %
K4FW ACCGAGTGAACCTGGGGACACTGCGCGGGTACTACAACCAGAGGGAGGGACA 249
KRV | —emmmmmmmmmmmmmmmm e e m e e —————
>K4SeqCons
GTCTCACCACCCCTGGTCCCCAGGCTCTCACCCCATGAGGTATTTCTTCACATC
CGTGCCCTGGCCCGGCCGCGGGGAGCCCCGCTTATCGCAGTGGGCTACGTGGAC
GACACGCAGTTGGTGGGGTTGGACAGGACGCCGGGAGCCAAAGGATGGAGCCGG
GGAGCCGTGGCTACGCAGGAGCTCCGGAGTATTGGGACGGGGAGACACGGAAAG
GAAGGCCCAGGCACAGACTCACCGAGTGAACCTGGGGACACTGCGCGGGTACTA
CAACCAGAGGGAGGGACA
>IMGTHLA:HLA01034 A*02:34 822 bp
Length = 822
Plus Strand HSPs:
Score = 1092 (169.9 bits), Expect = 9.5e-46, P = 9.5e-46, Group = 1
Identities = 244/267 (91%), Positives = 244/267 (91%), Strand = Plus / Plus
Query: 24 GCTCTCACCCCATGAGGTATTTCTTCACATCCGTGCCCTGGCCCGGCCGCGGGGAGCCCC 83
FEerrrrr cerrreerrrrreeerrrrreerrrr e rrrerrrr e rrd
Sbject: 1 GCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCC 60
Query: 84 GCTT-ATCGCAGTGGGCTACGTGGACGACACGCAGTTGGTGGGGTTGGACAG-GACGCCG 141
e rrreerrrreeerrrreeerrrreeerrrre e rer reer rreer rerrrd
Sbject: 61 GCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCG 120
Query: 142 GGAGCCAAAGGATGGAGCCG-GGGAGCCGTGGCTAC-GCAGGAGC-TCCGGAGTATTGGG 198
Feerrr reeerrreeerr ree reeeeer v rrrrrer  rrrrrrrrrrrr
Sbject: 121 CGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGG 180
Query: 199 ACGGGGAGACACGGAAAG-GAAGGCCCAGGCACAGACTCACCGAGTGAACCTGGGGACAC 257
FEEEEEEEErr e e eererre e tree e e e e e e reeerrrnnd
Sbject: 181 ACGGGGAGACACGGAAAGTGAAGGCCCAGTCACAGACTCACCGAGTGGACCTGGGGACCC 240

Query: 258 TGCGCGGGTACTACAACCAGAGGGAGG 284

PR PRt 1
Sbjct: 241 TGCGCGGCTACTACAACCAGAGCGAGG 267

A3-1/2

>K4FW
TTGTAGTTCGGGTGTACGGGTAGGAATGGCGCTTCCTCCGCGGGTACCACCAG
TACGCCTACGACGGCAGGATTACATCGCCCTGAAGAGGACCTGCGCTCTTGGA
CCGCGGCGGACATGGCAGCTCAATCACCAAGCACAAGTGGGAGGCGGCCCATG
TGGCGGACATTGAGAGCCTACCTGGAGGCACGTGCGTGGAGTGGCTCCGCAAT
ACCTGGAAACGGGAAGAC

>K4RV

GTTCTCAACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGCA
ACCTCCGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCTCA
GAAAGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCAGGCCCAGACCACC
ACAGCACAAGTGGGAGAGCGGCCCATAGTGGCGGAGCAGTTGAGAGCCTACCG

89

18
60

78
120

137
178

197
233



GTAGTGACACCTAGCGTCCACACGAACA

CLUSTAL 2.1 multiple sequence alignment

KAFW --TTGTA---GTTC---GGGTGTACGG-------—--—-- GTAGGAATGGCGCTTCCTCCG
K4RV GTTCTCAACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGCAACCTCCG
* * *k ok *k kkkk kk kk kkk kkkkkk  kkkkkk

KAFW CGGGTACCACCAGTACGCCTACGACGGCA-GGATTACATCGCCCTG--AAGAGGACCTGC
K4RV CGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCTCAGAAAGAGGACCTGC
khkkhkkhkkhkkhhhhhhhhhkhhhhkkhkkhkhhkk khkkkkkkhkkhkhh khkkkkhkkhkkkk

KAFW GCTCTTGGACCGCGGCGGACATGGCAG-CTCA-ATCACCA-AGCACAAGTGGGAG-GCGG
K4RV GCTCTTGGACCGCGGCGGACATGGCAGGCCCAGACCACCACAGCACAAGTGGGAGAGCGG

hhkhkhkhkhkkkkhkhkhkhkkhkkhkhkhkhkkhkkhkhkhkk *x kk % *kkkkk khkkkkkkkkkkkkk *kkk

K4FW CCCAT-GTGGCGGA-CA-TTGAGAGCCTACCTGGAGGCACGTGCGTGGAGTGGCTCCGCA
K4RV CCCATAGTGGCGGAGCAGTTGAGAGCCTACC----GGTA--—-——-——-—— GTGACACC-TA
khkkkk kkkkkkkk *kk khkkkkkkkkkkkk **k * *kk * k% *
K4FW ATACCTGGAAACGGGAAGAC 230
K4RV GCGTCC----ACACGAACA- 240
* * % *kk *
>K4SeqCons

GTTCTCAACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGC
AACCTCCGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCT
CAGAAAGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCAGGCCCAGACC
ACCACAGCACAAGTGGGAGAGCGGCCCATAGTGGCGGAGCAGTTGAGAGCCT
ACCTGGAGGCACGTGCGTGGAGTGGCTCCGCAATACCTGGAAACGGGAAGAC

>IMGTHLA:HLA00005 A*02:01:01:01 1098 bp
Length = 1098

Plus Strand HSPs:

Score = 1139 (176.9 bits), Expect = 5.4e-48, P = 5.4e-48, Group =1
Identities = 249/262 (95%), Positives = 249/262 (95%), Strand = Plus / Plus

Query: 1 GTTCTCA-ACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGCAACCTCC 59

CEEEEEE PErr et e e e e e e e e e e e e e e e e e e e el
Sbjct: 344 GTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGCTTCCTCC 403

Query: 60 GCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCTCAGAAAGAGGACCTG 119

CELEEREEEEr et et e e e e e e e e e e e e e e e o et
Sbjct: 404 GCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCC-CTGAAAGAGGACCTG 462

Query: 120 CGCTCTTGGACCGCGGCGGACATGGCAGGCCCAGACCACCACAGCACAAGTGGGAGAGCG 179

Ferererrrrererrerererrererrr o rrrerererr rerrrrererrerr
Sbjct: 463 CGCTCTTGGACCGCGGCGGACATGGCAG-CTCAGACCACCA-AGCACAAGTGGGAG-GCG 519

Query: 180 GCCCATAGTGGCGGAGCAGTTGAGAGCCTACCTGGAGG-CACGTGCGTGGAGTGGCTCCG 238

Ferere reeererrererrrrererrerererrerer reererrrrer e ererrd
Sbjct: 520 GCCCAT-GTGGCGGAGCAGTTGAGAGCCTACCTGGAGGGCACGTGCGTGGAGTGGCTCCG 578

Query: 239 CA-ATACCTGGA-AACGGGAAG 258

FErrerrrrer rrererrnd
Sbjct: 579 CAGATACCTGGAGAACGGGAAG 600

A3-2/2

>K4FW
ATCAGGGGTAGAAGCTGTAGATGTAGAATGGGGTCGCATTGCTACCGCGG
GTACCGGCAGGACGCCTACGACGGCATGGATTAACATCGCCCTGAACGAG
GACCTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCTGATCACCAAGCG
CATGTGGGAGGCGGCCCATGAGGCGGAGCAGTTGAGAGCCTACCTGGATG
GCACGTGCGTGGAGTGGCTCCGCAATACCTGGAAACGGGAAGA

>K4RV

GATGGATCTCCAACCATCCAGATAATGTATGGCTGCGACGTGGGGTCGGA
CGGGCGCAACCTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATT

90

40
60
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120
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ACATCGCCCAGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCG
GCTCAGATCACCAAGCGCAAGTGGGAGGCGGCCCATGCAGCCCTGAGCCG
AGTTAAGGGCCCATCGCAGGCATGCCACTACCACCGCTACAACGA

CLUSTAL 2.1 multiple sequence alignment

K4FW  ———— ATC---AGGGGT--AGAAGCTGTA--GATGTAGAATGGGGTCGCATTG -~~~ c
KARV GATGGATCTCCAACCATCCAGATAATGTATGGCTGCGACGTGGGGTCGGACGGGCGCAAC

%* % %k * * %* % %k %* % %k %k * k% *kkkhkkkkk * * *
KAFW TACCGCGGGTACCGGCAGGACGCCTACGACGGCATGGATTAACATCGCCCTGAACGAGGA
K4RV CTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTA-CATCGCCCAGAACGAGGA

hhkhkkhkkhkhkhkhkkhkhkhkhkkhkkhkhkhkhkhkhkhkhkhkhhhkhkk hhkkkkk hhkkkkkkk kkkkkkkkk

KA4FW CCTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCTGATCACCAAGCGCATGTGGGAGGC

K4RV CCTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCAAGCGCAAGTGGGAGGC
hkdkkdkkhkkdkkhkkhkkkhkkhkkhkkhkkhkk kkhkkkhkkhkkhkk kkkkkhkkk

KA4FW GGCCCATGAGGCG--GAGC--AGTTGAGAGCCTACCTGGATGGCACGTGCGTGGAGTGGC
K4RV GGCCCATGCAGCCCTGAGCCGAGTTAAGGGCCCATC--GCAGGCATGCC--~-~-~- ACTACC
% % % k% %k kk * % * Kk kK *hkkk *kk *kkk * *x * *hkkk *x * % *
K4FW TCCGCAATACCTGGAAACGGGAAGA 243
K4RV ACCGC--TAC----- AACGA----- 245
*k kK * k% *k kK
>K4SeqCons

GATGGATCTCCAACCATCCAGATAATGTATGGCTGCGACGTGGGGTCGG
ACGGGCGCAACCTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGA
TTACATCGCCCAGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATG
GCGGCTCAGATCACCAAGCGCAAGTGGGAGGCGGCCCATGAGGCGGAGC
AGTTGAGAGCCTACCTGGATGGCACGTGCGTGGAGTGGCTCCGCAATAC
CTGGAAACGGGAAGA

>IMGTHLA:HLA01718 A*03:01:01:02N 1163 bp
Length = 1163

Plus Strand HSPs:

Score = 1206 (187.0 bits), Expect = 4.8e-51, P = 4.8e-51, Group =1
Identities = 250/258 (96%), Positives = 250/258 (96%), Strand = Plus / Plus

Query: 4 GGATCTCCAACCATCCAGATAATGTATGGCTGCGACGTGGGGTCGGACGGGCGCAACCTC 63

FErrer o rererrererrrrererrerererrererrrrererrrrerrerr
Sbjct: 343 GGTTCTCACACCATCCAGATAATGTATGGCTGCGACGTGGGGTCGGACGGGCGCTTCCTC 402

Query: 64 CGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCAGAACGAGGACCTG 123

Frrrrerrrrererrrrerrrrererrerererrererrrrer et rerrrrrrerrnd
Sbjct: 403 CGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTG 462

Query: 124 CGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCAAGCGCAAGTGGGAGGCGGCC 183

FEEEEEErrr e et et et e e et et e e e e e et e e e e e e e e el
Sbjct: 463 CGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCAAGCGCAAGTGGGAGGCGGCC 522

Query: 184 CATGAGGCGGAGCAGTTGAGAGCCTACCTGGATGGCACGTGCGTGGAGTGGCTCCGCA-A 242

FEEEEEEE et et et e e et e e r e e e e e e e e e e e el
Sbjct: 523 CATGAGGCGGAGCAGTTGAGAGCCTACCTGGATGGCACGTGCGTGGAGTGGCTCCGCAGA 582

Query: 243 TACCTGGA-AACGGGAAG 259

FEErErer reererrnd
Sbjct: 583 TACCTGGAGAACGGGAAG 600

A4-1/2H 29-03

>K4FW
TGCTGGGCCCTGACTTCTACCCTGCGGAATCACACTGACCTGGCAGCGGGATGGGGAGGA
CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATA

>K4RV
TCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGGT
GCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCGGCAGCGGGAGGGGAGGTA
CCAGCCCACGCAACCGAAATCAG

91

42
60

102
119

162
179

218
232



CLUSTAL 2.1 multiple sequence alignment

KAFW e mmmmm e e e T
KARV TCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGGT

*
KAFW GCTGGGCCCTGA-CTTCTACCCTGCGGA-ATCACACTGACCTGGCAGCGGGATGGGGAGG
KARV GCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACC-GGCAGCGGGAGGGGAGGT

hhkhkhkhkhkhkhkkhkhkhk Khhkkhkhkhkhkkhkkhkhkhkkk khkkkhkkkkhkhkhkk kkkkkkkkkkx *kk *

K4FW ACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATA 107

K4RV ACCAGCCC------ ACGCAACC----GAAATCAG-------—————-~ 143
*kkkkk k% *kk * * *k k kk%k

>K4SeqgCons

TCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGGT
GCTGGGCCCTGACTTCTACCCTGCGGAATCACACTGACCTGGCAGCGGGATGGGGAGGAC
CAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATA

>IMGTHLA:HLA00005 A*02:01:01:01 1098 bp
Length = 1098

Plus Strand HSPs:

Score = 800 (126.1 bits), Expect = 1.0e-32, P = 1.0e-32, Group = 1
Identities = 164/166 (98%), Positives = 164/166 (98%), Strand = Plus / Plus

Query: 2 CGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGGTG 61

FEEEEEETEr et e e et e e e e e e e e et et e e e e e e e e el
Sbjct: 621 CGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGGTG 680

Query: 62 CTGGGCCCTGA-CTTCTACCCTGCGGA-ATCACACTGACCTGGCAGCGGGATGGGGAGGA 119

FECEEEETEr e e et e e e re et ter e e e e e e e et e e e el
Sbjct: 681 CTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGA 740

Query: 120 CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT 165

FECEEEETEr e et et e e et e e e e e e e el
Sbjct: 741 CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT 786

A4-2/2H 29-03

>K4FW
CAACCCCCTGTTAGCTGAGCCCAGGGGGTGCTGGGCCCTGGGCTTCTACCCTGCGGAGAT
CACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGCACACGGAGCTCGTGGAGC
ACCAGGCCTGCAGGGGATA

>K4RV

CCCCCCCCAAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACCCTGAGGT
GCTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACTGACCGGC

CLUSTAL 2.1 multiple sequence alignment

KAFW =~ e CAACCCCCTGT-TAGC--TGAGCCCAG---GGGGT
K4RV CCCCCCCCAAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACCCTGAGGT

* kkkkk * * * * *kkkk kkk * kkk
KAFW GCTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGG
K4RV GCTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACTGACC-GGC——== === === ===

khkkkhkkhkkkhkkhkhkhkhkkhkkhkhkhkkkhkkhkkhkhkkhkkhkkhkkkkkkk *kk

KAFW ACCAGACCCAGGCACACGGAGCTCGTGGAGCACCAGGCCTGCAGGGGATA 139
KARV e

>K4SeqCons
CCCCCCCCAAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACCCTGGGGT
GCTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGG
ACCAGACCCAGGCACACGGAGCTCGTGGAGCACCAGGCCTGCAGGGGATA

92

60

59
119



>IMGTHLA:HLAQ01718 A*03:01:01:02N 1163 bp
Length = 1163

Plus Strand HSPs:

Score = 766 (121.0 bits), Expect = 3.4e-31, P = 3.4e-31, Group = 1
Identities = 158/161 (98%), Positives = 158/161 (98%), Strand = Plus / Plus

Query: 9 AAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACCCTGGGGTGCTGGGCC 68

FEEEERETEEr et e e e b et e e e e e e e e e e e e Lt
Sbjct: 628 AAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACCCTGAGGTGCTGGGCC 687

Query: 69 CTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACC 128

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct: 688 GGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACC 747

Query: 129 CAGGCACACGGAGCTCGTGGAGCACCAGGCCTGCAGGGGAT 169

CEEE TEEEEr e et e e e
Sbjct: 748 CAGG-ACACGGAGCTCGTGGAG-ACCAGGCCTGCAGGGGAT 786

A4-3H/1 29-03

>K4FW
GTGGCACCCGGCCTGCAGGGGATGGAACCTTCCAAAAGTGGGCGGCTGTGGTGGTGCCTT
CTGGAGAGGAGCAGAGATACACCTGCCATGTGCAGCATGAGGGTCTGCCCAAGCCCCTCA
CCCTGAGATGG

>K4RV
TTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGAC
ACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTGTG
GTGGTGCCTTCGGAGAGGAGCAGACTATACGGGATAAGCATGTGTGTTAAGAAGGGGAGA
AGG

CLUSTAL 2.1 multiple sequence alignment

KAFW = s mm e e -
K4RV TTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGAC 60
K4FW = mmm—————= GTGGC-ACCCGGCCTGCAGGGGATGGAACCTTCCAAAAGTGGGCGGCTGTG 50
K4RV ACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTGTG 120
*kkk khkk khkhkkkkkhkhkkkkkkkhkhkhkhkkkhkkkkhkhk kkhkkkkkhkhkhkhkkkkkk
KAFW GTGGTGCCTTCTGGAGAGGAGCAGAGATACACCTGCCATGTGCAGCATGAGGGTCTGCCC 110
K4RV GTGGTGCCTTC-GGAGAGGAGCAGAC-TATACGGGATA----- AGCATGTGTGTT----- 168
khkkkkkkkkhkk hkhkkkkkkhkhkkkkk *k k% * * khkkkkk *x k%
KAFW AAGCCCCTCACCCTGAGATGG 131
K4RV AAG------ AAGGGGAGAAGG 183
* k% * *kkk k%
>K4SeqCons

TTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGA
CACGGAGCTCGTGGAGACCCGGCCTGCAGGGGATGGAACCTTCCAAAAGTGGGCGGCTG
TGGTGGTGCCTTCTGGAGAGGAGCAGAGATACACCTGCCATGTGCAGCATGAGGGTCTG
CCCAAGCCCCTCACCCTGAGATGG

>IMGTHLA:HLA01718 A*03:01:01:02N 1163 bp
Length = 1163
Plus Strand HSPs:

Score = 987 (154.1 bits), Expect = 3.5e-41, P = 3.5e-41, Group = 1
Identities = 199/201 (99%), Positives = 199/201 (99%), Strand = Plus / Plus

Query: 1 TTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGAC 60

FEEEEEEEErrer e ettt e e et e et e e e e e e e e e el
Sbjct: 694 TTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGAC 753

Query: 61 ACGGAGCTCGTGGAGACCCGGCCTGCAGGGGATGGAACCTTCCAAAAGTGGGCGGCTGTG 120

Frererererrererere teeererer e e rer e e e e rer e e
Sbjct: 754 ACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTGTG 813

93



Query: 121 GTGGTGCCTTCTGGAGAGGAGCAGAGATACACCTGCCATGTGCAGCATGAGGGTCTGCCC 180

FECEEEETEr et et et e e e e et e e e e e e e e e e e e e e e e e el
Sbjct: 814 GTGGTGCCTTCTGGAGAGGAGCAGAGATACACCTGCCATGTGCAGCATGAGGGTCTGCCC 873

Query: 181 AAGCCCCTCACCCTGAGATGG 201

IERNARRNRRRNARENNY
Sbjct: 874 AAGCCCCTCACCCTGAGATGG 894

K5 26-04
A2-1/1

>K5FW
CGACTGAGTGCCTCTAGTATTTCTTCACATGCCGTGTCCTGGCCCGGCCGCGGGGAGCCC
CGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCC
GCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATGGAGCAGGAGGGGCCGGAGTATTGG
GACCGGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGGACC
CTGCGCGGCTACTACAACCAGAGCGAGGACA

>K5RV
ATTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTG
TCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAG
TTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATA
GAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATGCAAGGCCCACGACACAG
ACGACTGCTGGCACTCGGATCTTCCCG

CLUSTAL 2.1 multiple sequence alignment

KSFW  ———mmme- CGACTGAGTGCCTCTAG-—=============mm TATTTCTTCACATGCCGT
K5RV ATTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACAT-CCGT
* kkk*k *kk * k% *kkhkkhkkkkhkkkkhkkxk khkkxkx

KSEW GTCCTGGCCCGGCCECGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCA
KSRV GTCCCGGCCCGECCGCGEGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCA
Kkhkkhk Kkhkhkhkkkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkkkhkhkkkkk

KSEW GTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGAT
KSRV GTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGAT
khkhkhkhkkhkhkhkkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkkkhkhkkkkk

KSEW GGAGCAGGAGGGGCCGGAGTATTGGGACCGGGAGACACGGAATGTGAAGGCCCA-GTCAC
K5RV AGAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATGC -AAGGCCCACGACAC

*hkhkkhkhkkhkkhkhkhkhkkhkkhkhkhkhkkhkkhkhkhkhkk khkkkhkkhkkkkkkkk *kkkkkkk *x *kk

K5FW AGACTGACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGACA 271

K5RV AGAC-GACTG-------— CTGG------— CACTCGGATCTT----CCCG-——-—-—--—~- 267
*kkk *kkk * * %k kk * kkk *x * *%x *

>K5SeqCons

ATTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATGCC
GTGTCCTGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACA
CGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCC
GTGGATGGAGCAGGAGGGGCCGGAGTATTGGGACCGGGAGACACGGAATGTGAAGGCC
CAGTCACAGACTGACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCG
AGGACA

>IMGTHLA:HLA01718 A*03:01:01:02N 1163 bp
Length = 1163
Plus Strand HSPs:

Score = 1305 (201.9 bits), Expect = 1.6e-55, P = 1.6e-55, Group =1
Identities = 267/273 (97%), Positives = 267/273 (97%), Strand = Plus / Plus

Query: 23 CAGGCTCCCACTCCATGAGGTATTTCTTCACATGCCGTGTCCTGGCCCGGCCGCGGGGAG 82
Frrererrrrer et e e e e e et e et rer et rerer et

Sbjct: 71 CGGGCTCCCACTCCATGAGGTATTTCTTCACAT-CCGTGTCCCGGCCCGGCCGCGGGGAG 129

Query: 83 CCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGAC 142

94

35
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119
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214
238



Sbjct: 130 CCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGAC 189

Query: 143 GCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATGGAGCAGGAGGGGCCGGAGTAT 202

FEEEEErrrrererr e et e e re e e re e et trere el
Sbjct: 190 GCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTAT 249

Query: 203 TGGGACCGGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGG 262

FEEEEEE Prerer e et e e e e et e e e e e e e e e e e e e e e e e el
Sbjct: 250 TGGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGG 309

Query: 263 ACCCTGCGCGGCTACTACAACCAGAGCGAGGAC 295

FEEErerrrrererrererrrrererreren |
Sbjct: 310 ACCCTGCGCGGCTACTACAACCAGAGCGAGGCC 342

A2-2/2

>K5FW
AGCCCTTCCTCCTGCGGTATTTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGC
CCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGC
GACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCC
GGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAG
TGGACCTGGGGACCCTGCGCGGCTACTACAACCAGACGAGGGTGT

>K5RV
TCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCG
TGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGAC
ACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGC
GCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGA
AGGCCCACTCACAGACTCACCGAGTGACCGGCACCTGCGCGGA

CLUSTAL 2.1 multiple sequence alignment

KSFW = mmmmmmmmmmmmm e AGCCCTTCCTCC-TGCGGTATTTCTTC-CATCCGTGTC
K5RV TCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTC
*k Kk*k khkkk kk hhkkkhkkkkhkkk hhkkkkhkkkkk
KS5FW CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
K5RV CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
dkhkkhkhkkkhkhkkkhkhkhkkhkhkhkhkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkkkhkhkkkkk
KS5FW CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
K5RV CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
dhkkhkhkkkhkhkhkkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkkkhkhkkkkk
KS5FW GCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGAC
K5RV GCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGAC
dhkkhkhkkkhkhkkkhkhkhkkhkhkhkhkhkhkhkkkhkhkhkkhkhkhkkhkhkhkkkhkhkkkhkhkkkhkhkhkkkhkhkkkhkhkkkkk
K5FW TCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGACGAGGGTGT 269
K5RV TCACCGAGTG-ACC---GGCACCTGCGCGGA-———==—==—=—=—=—————————— 267
dkhkkkkkkhkkk Kkkk * % % % %k Kk Kk ok kkk
>K5SeqCons
TCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCCATCC
GTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGAC
GACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCG
CGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGG
AAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGACCCTGCGCGGC
TACTACAACCAGACGAGGGTGT
>IMGTHLA:HLA01218 A*02:43N 1099 bp
Length = 1099
Plus Strand HSPs:
Score = 1311 (202.8 bits), Expect = 9.le-56, P = 9.1e-56, Group =1
Identities = 267/270 (98%), Positives = 267/270 (98%), Strand = Plus / Plus
Query: 21 CAGGCTCTCACTCCATGAGGTATTTCTTC-CATCCGTGTCCCGGCCCGGCCGCGGGGAGC 79
FrErErr e e e et e e e e e e b e e e e e e e e e e e e
Sbjct: 71 CGGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 130
Query: 80 CCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 139

95

36

96
120

156
180

216
240



RN NN NN RN NN RN RN RN ARy
CCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG

Sbjct: 131 190
Query: 140 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATT 199
FEEEEEETEErr e e e e e e e e e et e e e e r e e e e e e el
Sbjct: 191 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATT 250
Query: 200 GGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGA 259
FEEEEEETEErr e e e e e e e e e et e e e e r e e e e e e el
Sbjct: 251 GGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGA 310
Query: 260 CCCTGCGCGGCTACTACAACCAGA-CGAGG 288
FEEEEEErErrr e et rernl
Sbjct: 311 CCCTGCGCGGCTACTACAACCAGAGCGAGG 340
A2-1/2
>K5FW
ACACCCTGGTGGAGGTATATTCTCACATGCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCG
CTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGC
GAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGA
CCGGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGGACCCT
GCGCGGCTACTACAACCAGAGCGAGGGCA
>K5RV
TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTT
CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
GCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATGCAAGGCCCAGACACAGACG
ACGATGTCAGCCGCATCCCCCCCG
CLUSTAL 2.1 multiple sequence alignment
K5FW = —mmmmm———————— ACACCCTGGTG----—--—--- GAGGTATATTCTCACATGCCGTGT
K5RV TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACAT-CCGTGT
* kkk k% *kkkkkk * *khkkhkkk hhkkkkk
K5FW CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
K5RV CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
khkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkkkhkhkkkkk
K5FW TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG
K5RV TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG
Khkhkhkhkkhkhkhkkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkkhkhkhkhkkhkhkhkkhkhkhkkkhkhkkkkk
K5FW AGCAGGAGGGGCCGGAGTATTGGGACCGGGAGACACGGAATGTGAAGGCCCAGTCACAGA
K5RV AGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATGC-AAGGCCCAGACACAGA
Khhkhkhkhkkhkhkhkkkhkhkhkkhkhkhkkhkhkhkkkhkhkkxk khkkkkhkhkkkkhkkkk *kkhkkhkkkkkk *kkkkk
K5FW CTGACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGCA 269
K5RV C-GACGATGTCAGCC---GCATCCCCCCCG-—-—————=—=——=——=————————— 264
* Kkkk * % * % * k k% * k%
>K5SeqCons
TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATATTCTCACATGCCGTGT
CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG
AGCAGGAGGGGCCGGAGTATTGGGACCGGGAGACACGGAATGTGAAGGCCCAGTCACAGA
CTGACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGCA
>IMGTHLA:HLAO01718 A*03:01:01:02N 1163 bp
Length = 1163
Plus Strand HSPs:
Score = 1298 (200.8 bits), Expect = 3.3e-55, P = 3.3e-55, Group =1
Identities = 268/274 (97%), Positives = 268/274 (97%), Strand = Plus / Plus
Query: 21 CAGGCTCCCACTCCATGAGGTATATTCT-CACATGCCGTGTCCCGGCCCGGCCGCGGGGA 79
Frrrrrrerrerrrerre e reer eeeer rerre e e e e e
Sbjct: 71 CGGGCTCCCACTCCATGAGGTAT-TTCTTCACAT-CCGTGTCCCGGCCCGGCCGCGGGGA 128
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Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjct:

A2-2/1

>K5FW

80

129

140

189

200

249

260

309

GCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGA

CEEEERTEEEr et e e e b e et e e e e e e e e e e e e e et
GCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGA

CGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTA

CELEERTTEEr et e e e e e et e e e e e e e e e e e e e et
CGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTA

TTGGGACCGGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGG

FEEEEEEE PP et et e b et e e e e e e e e e e e e e e e et
TTGGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGG

GACCCTGCGCGGCTACTACAACCAGAGCGAGGGC 293

FPEEEEREEEEE e e el |
GACCCTGCGCGGCTACTACAACCAGAGCGAGGCC 342

CTTCCTCCTGAGGTATTTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTC
ATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGC
CAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGG
GAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGACCCTGCGC
GGCTACTACAACCAGAGCGAGGAC

>K5RV

TCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
GCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGGAAGGCCCACTCACAGACT
CACCGGAGGGGAACCCT

CLUSTAL 2.1 multiple sequence alignment

K5FW
K5RV

K5FW
K5RV

K5FW
K5RV

K5FW
K5RV

K5FW
K5RV

>K5SeqCons
TCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
GCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGAC
TCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGAC

139

188

199

248

259

308

—————————————————————————— CTTCCTCC-TGAGGTATTTCTTC-CATCCGTGTC

TCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTC
kk  kkkk kkkkkkkkkkkkkk kkkkkkkkkk

CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT

CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
L2 T T e T e

CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA

CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
L T T T T e T e

GCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGAC

GCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAG-GAAGGCCCACTCACAGAC
kkkkkhkkkhkkkhkhkhkhhkhhhkhhhhhhhhhkhhkkhkkhkkhkkk *kkkkhkkkkkkhkkhhkh

TCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGAC 264

TCACCGGAGGG------ GAACCCT-—--===========———————o——— 257
*kkkkk * % * kkkkkx

>IMGTHLA:HLA01218 A*02:43N 1099 bp

Length = 1099

Plus Strand HSPs:

Score =

Query:

Sbjct:

1342 (207.4 bits), Expect = 3.6e-57, P = 3.6e-57, Group =1
Identities

270/272 (99%), Positives = 270/272 (99%), Strand = Plus / Plus

21 CAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 80

71 CGGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 130

97

32
60

92
120

152
180

212
239



Query: 81 CCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 140

CEELERTEEEr et e e e e e et v e e e e e e e e e e e e e et
Sbjct: 131 CCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 190

Query: 141 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATT 200

CEEEEREEEEr et e e e e b et e e e e e e e e e e b e et
Sbjct: 191 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATT 250

Query: 201 GGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGA 260

CEPEERTEEEr e e e e b e e e e e e e e e e e e e e et
Sbjct: 251 GGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGA 310

Query: 261 CCCTGCGCGGCTACTACAACCAGAGCGAGGAC 292

FEPEEREEEEr e e et |
Sbjct: 311 CCCTGCGCGGCTACTACAACCAGAGCGAGGCC 342

A3-1/2

>K5FW
TCCTAATGGCCTGCCCGTGAGGCCGGAGGGCGCTTCCTCCGCGGGTACCCCAGTACGCCT
ACGACGGCAAGGATTACATCGCCCTGAAGAGGACCTGCGCTCTTGGACCGCGGCGGACAT
GGCAGCTCAAACCACCAAGCACAAGTGGGAGGCGGCCCATGTGGCGGAGCAGTTGAGAGC
CTACCTGGGGGCACGTGCGTGGAGTGGCTCCGCAAATACCTGGAGAACGGGAAGA

>K5RV
TGGTTCTCACACCGTCCAAAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGCTTCCT
CCGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCT
GCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCACAAGTGGGAGGCGGC
CCATGGGCGGAGCAGTTAAAGCCTACCTGAGGGCACGGGTGTCGGACCCCA

CLUSTAL 2.1 multiple sequence alignment

KS5FW = mmmmmm——————— TCCTAATGGC------ CTGCC-CGTGAGGCCGGAG-GGCGCTTCCT
K5RV TGGTTCTCACACCGTCCAAAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGCTTCCT

kkk kk ok khkkk  kkkk kk Kkhkkk  kkkkkkkkkk
KS5FW CCGCGGGTACC-CCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAA-GAGGACCT
K5RV CCGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCT

khkkkhkkhkkkhkk hhkkkhkhkhkhkhkhkkhkhkhkhkkhkhkhkhkhkhkkhkkhkhkhkhkhkkhkhkhkhkkkkk kkkkkkkk

K5FW GCGCTCTTGGACCGCGGCGGACATGGCAGCTCAAACCACCAAGCACAAGTGGGAGGCGGC

K5RV GCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCACAAGTGGGAGGCGGC
hkhkkkhkkkhkkkhkkhkkhkkhkkhkkhkkhkhhr * kkkkkhkkkhkkrkkrkkhkkhkkh

K5FW CCATGTGGCGGAGCAGTTGAGAGCCTACCTGGGGGCACGTGCGTGGAGTGGCTCCGCAAA

K5RV CCATG-GGCGGAGCAGTTAA-AGCCTACCTGAGGGCACGGGTGTCG---GACCCCA-~-~-~
khkkkk khkkhkhkhkkkkkkk * hkkkkkkhkhkk khkkkkkkx *x %%k % * Kk k%

K5FW TACCTGGAGAACGGGAAGA 235

KS5RV @ mmmmmmmmm———————— -

>K5SeqCons

TGGTTCTCACACCGTCCAAAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGCTTCC
TCCGCGGGTACCCCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAGAGGACCT
GCGCTCTTGGACCGCGGCGGACATGGCAGCTCAAACCACCAAGCACAAGTGGGAGGCGG
CCCATGTGGCGGAGCAGTTGAGAGCCTACCTGGGGGCACGTGCGTGGAGTGGCTCCGCA
AATACCTGGAGAACGGGAAGA

>IMGTHLA:HLA01218 A*02:43N 1099 bp
Length = 1099
Plus Strand HSPs:

Score = 1218 (188.8 bits), Expect = 1.4e-51, P = 1.4e-51, Group =1
Identities = 252/258 (97%), Positives = 252/258 (97%), Strand = Plus / Plus

Query: 2 GGTTCTCACACCGTCCAAAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGCTTCCTC 61
Crerererrrrererert terrer et e e e e e e e e e e e
Sbjct: 343 GGTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGCTTCCTC 402

Query: 62 CGCGGGTACC-CCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAA-GAGGACCTG 119
FEErererer ererererrrrererererrerererererrererer et reererend

98

38

96
120

156
180

216
231



Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjct:

A3-2/2

>K5FW

403

120

463

180

523

239

583

CGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCTG 462

CGCTCTTGGACCGCGGCGGACATGGCAGCTCAAACCACCAAGCACAAGTGGGAGGCGGCC 179

FEEErerrrrererrerer e e re e et tere e et e e e e
CGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGGGAGGCGGCC 522

CATGTGGCGGAGCAGTTGAGAGCCTACCTGG-GGGCACGTGCGTGGAGTGGCTCCGCAAA 238

FEErerrrerrerrrerrerrr et e e e et rerr e e e e e e e
CATGTGGCGGAGCAGTTGAGAGCCTACCTGGAGGGCACGTGCGTGGAGTGGCTCCGCAGA 582

TACCTGGAGAACGGGAAG 256

(RRRERRERRRERRERN
TACCTGGAGAACGGGAAG 600

CGCAAGGCTGCGCGTGGGGCCGGACGGGCGCTTTCTCCTGTGTACAACTTGACGCCCAC
TAGCGCGGATAATACATCGCCCTGAAAGGACCCTGCTCTTGGACCCGCGGCAACACATG
GGCTCACATATCCCAAACACGTGTGAAACGCGCACCTTCTGGCAGAACGTTTGGGACTA
TATCTGGGCGGGTGCTTGGTGTGGCGGCTCCGATACTTCCTGAACAACGGGAAGACCA

>K5RV

CATCCTCTCTGATTGGTTTCCCCCCCACCCAAAGAAAGCATGGTTGCAAGTTGGGCCCG
ACAGGCGCTTCCTCCGCAGGTATGAACAGTTCGCCTACGATGGCAAGGATTACATCGCC
CTGAACGAGGACCTGCACTCTTGGACCGCCGCGAACACAGGGCTCAGATCACCAAGCAA
ATGGAAGGGCCCAATGTCTAGCAGGGAAGGCCCTACCTGTGTGCAACGCAGCAGACCCT

CLUSTAL 2.1 multiple sequence alignment

KS5FW = mmmmm e CGCAAGGCTGCGCGTGGGGCCGGA 24
K5RV CATCCTCTCTGATTGGTTTCCCCCCCACCCAAAGAAAGCATGGTTGCAAGTTGGGCCCGA 60
*kk *k kkk *k kkkkk k%
KS5FW CGGGCGCTTTCTCC----- TGTGTACAACTTGACGCCCAC--TAGCGCGGATAATACATC 77
K5RV CAGGCGCTTCCTCCGCAGGTATGAACAGTT---CGCCTACGATGGCAAGGAT--TACATC 115
* kkkkkkk kkkk * kk kk%k * *kkk k% * k% *k kK *kkkkk
K5FW GCCCTGAA--AGGACCC-TGCTCTTGGACCCGCGGCAACACATGGGCTCACATATCCCAA 134
K5RV GCCCTGAACGAGGACCTGCACTCTTGGACCGCCGCGAACACA-GGGCTCAGAT-CACCAA 173
*hkkkkkkk *kkkkkx *hkkkkkkkkk * % *khkkkkk *kkkkkkk *x% *k kK
K5FW ACACGTGTGAAACGCGCACCTTCTGGCAGAACGTTTGGGACTATATCTGGGCGGGTGCTT 194
K5RV GCAAATG-GAAGGGCCCAATGTCTAGCAGGG---~-~- AAGGCCCTACCTG-------==—~= 216
* % *k kk*x *k k% *kk kkkk * % *k kk%
K5FW GGTGTGGCGGCTCCGATACTTCCTGAACAACG-GGAAGACCA- 235
K5RV --TGTG---——=—===—=——=————————— CAACGCAGCAGACCCT 236
*kkk *kkkkx * kkkkkx
Sequence not analyzed.
A4-1/2H
>K5FW
AAGCCCGCGCGTGCGCTGAATGTAGCCCCCTGAGTGCTGGGCCCTGAGCTTCTACCC
TGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGACACGGA
GCTCGTGGAGACCAGGCCTGCAGGGGATAGA
>K5RV
TCTCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCT
GAGGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCGGCAGCGGGAG
GGGAGGACCAGACTAGCACAAGGAGCTGGTT
CLUSTAL 2.1 multiple sequence alignment
KS5FW = m—m———————= AAGC---————-—-—-——-— CCGCGCGTGCGCTGA--ATGTAGCC-CCCTGAG 34
K5RV TCTCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAG 60
k% * *k kkk * kkkk kkk khkkk kkkkkkk
KS5FW -TGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGA 93
K5RV GTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACC-GGCAGCGGGA-GGGGA 118

99



khkkkhkkhkhkkhkkhkhkhkhkkhkkhkhkhkhkkhkhkhkhkhkhkkhkkhkhkhkhkkhkkhkhkk khkkkkhkkkkk khkkkk

K5FW GGACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATAGA 145

K5RV GGACCAGACT-AGCACAAGGAGCTGGTT--—---—-————————————————— 145
khkkdkhkhkk  kk kkk kkkkkk kk

>K5SeqCons
TCTCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGTAGCCCCCT
GAGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGA
TGGGGAGGACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATA
GA

>IMGTHLA:HLA00005 A*02:01:01:01 1098 bp
Length = 1098

Plus Strand HSPs:

Score = 797 (125.6 bits), Expect = 1.5e-32, P = 1.5e-32, Group = 1
Identities = 165/169 (97%), Positives = 165/169 (97%), Strand = Plus / Plus

Query: 4 CGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGTAGCC-CCCTGAG-TG 61

FEEEEEErrrererr e et e e e e et e e re e e rere e e eereren |
Sbjct: 621 CGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGGTG 680

Query: 62 CTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGA 121

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbjct: 681 AGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGA 740

Query: 122 CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATAGA 170

Frrererrrrererrererrrrererrrrerrerererrrrerery
Sbjct: 741 CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGA 789

A4-2/2H

>K5FW
ACGACCTGCGGGGGTGGACCTGAGGCCCCCTGAGTGCTGGGCCCTGGGCTTCTACC
CTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGCCACG
GAGCTCGTGGAGCCCAGGCCTGCAGGGGATATT

>K5RV
CCCCCCCCAAGACACATATGCCCCCCACCCCATTTCTGACCATAAGGCCACCCTGA
GGTGGTGGGCCCTGGGGTTCTACCCCTATGAGATCACCACTGACCTAGCCAGCAGG
AGGGGAGGACCAGATCCCCCCACGGGGCCCTG

CLUSTAL 2.1 multiple sequence alignment

K5FW ACGACCTGCGGGG----- GTG------—————————-—- GACC-TGAGGCC-CCCTGAG-T 35
K5RV —-CCCCCCCCAAGACACATATGCCCCCCACCCCATTTCTGACCATAAGGCCACCCTGAGGT 59
* * % * * * % khkkk k kkkkk kkhkkkkkk %

K5FW GCTGGGCCCTGGGCTTCTACCCTGCGGAGATCAC-ACTGACCTGGC-AGCGGGATGGGGA 93

K5RV GGTGGGCCCTGGGGTTCTACCCCTATGAGATCACCACTGACCTAGCCAGCAGGA-GGGGA 118
* hkkkkkkkkkkk kkkkkkkk khkkkkkkk hhkhkkkkkk *k hkkk kkk *hkkkk

K5FW GGACCAGACCCAGGCCACGGAGCTCGTGGAGCCCAGGCCTGCAGGGGATATT 145

K5RV GGACCAGATCCCC-CCACGGGGC--——-————————-— CCTG----------- 144
khkkkkkkk k% *khkkkkk *k*k *kkk

>K5SeqCons

CCCCCCCCAAGACACATATGCCCCCCACCCCATTTCTGACCTGAGGCCCCCTGAGT
GCTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGG
GAGGACCAGACCCAGGCCACGGAGCTCGTGGAGCCCAGGCCTGCAGGGGATATT

>IMGTHLA:HLA02369 A*03:21N 1099 bp
Length = 1099
Plus Strand HSPs:

Score = 603 (96.5 bits), Expect = 8.7e-24, P = 8.7e-24, Group = 1
Identities = 129/135 (95%), Positives = 129/135 (95%), Strand = Plus / Plus

100



Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjct:

A4-3H/1

>K5FW

32

653

89

713

149

773

ATTTCTGACC-TGAGGCC-CCCTGAG-TGCTGGGCCCTGGGCTTCTACCCTGCGGAGATC 88

FErrerrer rerrere rererert rrerr e e r e e e e e e
ATCTCTGACCATGAGGCCACCCTGAGGTGCTGGGCCCTGGGCTTCTACCCTGCGGAGATC 712

ACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGCCACGGAGCTCGTGGAGCCC 148

FELEERETEEE et e e e e b et e e e e e e e e b e e e rern |
ACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGACACGGAGCTCGTGGAGACC 772

AGGCCTGCAGGGGAT 163

ERRNARNNARRNNN
AGGCCTGCAGGGGAT 787

CGGACTGCCCCCCGGCTGGGTGGGCCAAGGCCCGGCACACTGTGTTCGTGGACCCG
GCTTGCGGGGATGGAACCTTCCAATTGGGCGGTTGTGGTGGTGCCTTTTGGAGGGA
GCAAAAACCACCTGCCATGTGCAGAATGAGGGTTTGCCCAACCCCTTAACCCTGAA

ATGGAC

>K5RV

TTTTTACCCTGCGGAGATCACACTGACCTGGCAACGGGATGGGGAGGACCAGACCC
AGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGG
GCGGCTGTGGTGGTGCCTTCTGGAGAGGAGCAGAGATACACCTGCCATGTGCAGGC
ATAGGTGCTGCG

CLUSTAL 2.1 multiple sequence alignment

K5FW
K5RV

K5FW
K5RV

K5FW
K5RV

K5FW
K5RV

>K5SeqCons
TTTTTACCCTGCGGAGATCACACTGACCTGGCAACCGGCTGGGTGGGCCAAGG
CCCGGCACACTGTGTTCGTGGACCCGGCTTGCGGGGATGGAACCTTCCAATTG
GGCGGTTGTGGTGGTGCCTTTTGGAGGGAGCAAAAACCACCTGCCATGTGCAG
AATGAGGGTTTGCCCAACCCCTTAACCCTGAAATGGAC

——————————— CGGA-------CTGCCCC-----CCGGCTGGGTGGGCCAAGGCCCGGCA 37
TTTTTACCCTGCGGAGATCACACTGACCTGGCAACGGGATGGGGAGGACCAGACCCAGGA 60
*kokk *kk kk * kk kkkk  kk Kk Kkk kkk *k *

CACTGTGTTCGTGGA--CCCGGCTTGC-GGGGATGGAACCTTCCA--ATTGGGCGGTTGT 92

CACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTGT 120
kkk Kk Kk kkkkkkk  kk kkk kkk kkkkkkkkkkkkkkkkk k kkkkkkk *kk

GGTGGTGCCTTTTGGAG-GGAGCAAAAAC-CACCTGCCATGTGCAGAATGAGGGTTTGCC 150

GGTGGTGCCTTCTGGAGAGGAGCAGAGATACACCTGCCATGTGCAGGCATAGGTGCTGCG 180
kkkkkhkkkhkkk kkkkk kkkkkk Kk *k kkkkkkkkkkkkkkkk *kk *kk

CAACCCCTTAACCCTGAAATGGAC 174

>IMGTHLA:HLA06077 A*02:291 822 bp

Length = 822

Plus Strand HSPs:

Score = 657
Identities
Query: 2
Sbjct: 621
Query: 62
Sbjct: 681
Query: 117
Sbjct: 741
Query: 175

(104.6 bits), Expect = 4.2e-26, P = 4.2e-26, Group =1

= 167/201 (83%), Positives = 167/201 (83%), Strand = Plus / Plus

TTTTACCCTGCGGAGATCACACTGACCTGGCAACCGGCTGGGTGGGCCAAGGCCCGGCAC 61

N N N N O N I O I O O O
TTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGAC 680

ACTGTGTTCGTGGAC-CC-GGCTTGC-GGGGATGGAACCTTCCA--ATTGGGCGGTTGTG 116

FErereeerer e rer rer o rrererrererrrrerr o r rrrrrer rrnd
ACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTGTG 740

GTGGTGCCTTTTGGAG-GGAGCAAAAAC-CACCTGCCATGTGCAGAATGAGGGTTTGCCC 174
crerererer eeer rreere et rrerer e e e rrer e
GTGGTGCCTTCTGGACAGGAGCAGAGATACACCTGCCATGTGCAGCATGAGGGTTTGCCC 800

AACCCCTTAACCCTGAAATGG 195
FErerer reererr el
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Sbjct: 801 AAGCCCTTCACCCTGAGATGG 821

K6
A2-1/1 7-12

>K6FW
CACCGCTCCCTTCCCTCCACTTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCG
CTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGC
GAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGA
CCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGACCCT
GCGCGGCTACTACAACCAGACGAGGAC

>K6RV
CTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCC
CGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTC
GTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAG
CAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGACG
ACCGAGCGTACAGGTATTATGGTTTATTT

CLUSTAL 2.0.12 multiple sequence alignment

Kerw 0 —=———- CAC----CGCTCCCT---TCCCTCCACTT-—-——————— CTTC-CATCCGTGTCC 37
K6RV CTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCC 60
* k x * k x ‘k‘k‘k: ****:* ‘*:* Kdhkkk hhkkhkkkkkkhkkkkx
K6FW CGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTC 97
K6RV CGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTC 120
Ak Ak kA hkhkhkhhk kA hhhkhhkhhhhhkhkhkhhkhhhhkhkhhkhkhkhhkhkhkhkhkhhkhkhkhkkhkhkhkhkhkhkhkkhkhkkhkxk*x
K6FW GTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAG 157
K6RV GTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAG 180
Ak Ak kA hkhkhkhhkhhkhhhhhkhhhhhkhkhkhhkhhhhkhhhkhkhkhkhkhkhkkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkkhkhkkhkxk*x
K6FW CAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGACT 217
K6RV CAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGAC- 239
Ak Ak hkhkhhkkhhhk kA hhhhhkhhkhhhhkhhhkhkhhhkhhhkhhkhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkxkx
K6FW GACCGAGCGAACCTGGGGACCCTGCGCGGCTACTACAACCAGACGAGGAC 267
K6RV GACCGAGCGTACA--GGTATTATG---GTTTATTT-——-———————————— 269
‘k‘k‘k‘k‘k‘k‘k‘k‘k:‘k‘k‘ **x ok ‘** * * % *:
>K6SecCons
CATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGA
CGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGG
GCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGA
AGGCCCACTCACAGACTGACCGAGCG
>IMGTHLA:HLAO0004 A*01:04N 1099 bp
Length = 1099
Plus Strand HSPs:
Score = 1000 (156.1 bits), Expect = 9.0e-42, P = 9.0e-42, Group =1
Identities 200/200 (100%), Positives = 200/200 (100%), Strand = Plus / Plus
Query: 1 CATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACG 60
FEREEEEEE e e r e e e e e e e e e e e e e e e
Sbjct: 101 CATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACG 160
Query: 61 ACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGC 120
FEREEEEEEE et et e e e e e e e e e e e e e e e e e e e e e e e e e e e e r el
Sbjct: 161 ACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGL 220
Query: 121 CGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCCC 180
FEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e el
Sbjct: 221 CGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCCC 280
Query: 181 ACTCACAGACTGACCGAGCG 200
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Sbjct: 28

>K6SecEditl

1 ACTCACAGACTGACCGAGCG 300

CATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGA

CGACACGCAGT

TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGG

GCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGA
AGGCCCACTCACAGACTGACCGAGCG

>IMGTHLA:HLA04871 A*24:129 1098 bp
Length = 1098

Plus Strand HSPs:

Score = 10

00 (156.1 bits), Expect = 9.0e-42, P = 9.0e-42, Group =1

Identities = 200/200 (100%), Positives = 200/200 (100%), Strand = Plus / Plus
Query: 1 CATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACG 60
FEEEEEEEEEr e e e e rrrrrrrrrrererre
Sbjct: 101 CATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACG 160
Query: 61 ACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGLC 120
FEEEEEEEEE e e e e
Sbjct: 161 ACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGC 220
Query: 121 CGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCCC 180
FEEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e el
Sbjct: 221 CGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCCC 280
Query: 181 ACTCACAGACTGACCGAGCG 200
FEEETEEEEEr et
Sbjct: 281 ACTCACAGACTGACCGAGCG 300
A2-2/2
>K6FW
ACTGCTGTCTCCTCTATGGGCTCCCATCCGTGTCCCGGCCCGGCCGCGGGGAAGCCCCGL
TTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCG
AGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGAC
GAGGAGACAGGGAAAGTGAAGGCCCACTCACAGACTGACCGAGAGAACCTGCGGATCGCG
CTCCGCTACTACAACCAGACGAGGGCA
>K6RV
TCTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCATGAGGTATTTCTCCACATCCGTGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTT
CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
GCAGGAGGGGCCGGAGTATTGGGACGAGGAGACAGGGAAAGGAAGGCCCACTCACAGACG
ACCGAGACAACGGGGATTTTTTGAGG
CLUSTAL 2.0.12 multiple sequence alignment
K6rFW == ACTGCT-GTCTCCT-————————— CTATGGG---—--- CTCC-CATCCGTGTC 34
K6RV TCTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCATGAGGTATTTCTCCACATCCGTGTC 60
* Kk Kk kk  kkk **: * ***.* *kkk  kkkkokokkokkk
K6FW CCGGCCCGGCCGCGGGGAAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT 94
K6RV CCGGCCCGGCCGCGGGG-AGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT 119
khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhk hhkhhkhkhhhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkk
K6FW TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG 154
K6RV TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG 179
KA A A A A A A A A A A A A A A A A A A A A A A A Ak A A A A A A A A A A kA Ak kA kA Ak Ak Ak Ak k ok ok kK&
K6FW AGCAGGAGGGGCCGGAGTATTGGGACGAGGAGACAGGGAAAGTGAAGGCCCACTCACAGA 214
K6RV AGCAGGAGGGGCCGGAGTATTGGGACGAGGAGACAGGGARAAG-GAAGGCCCACTCACAGA 238
KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR A AR A Ak hk Ak kA kA Ak Ak kA k ok kK&
K6FW CTGACCGAGAGAACCTGCGGATCGCGCTCCGCTACTACAACCAGACGAGGGCA 267
K6RV C-GACCGAGACAAC--GGGGATT--————————————————— TTTTGAGG--- 266

* kkkkkkkk kkk * kK Kk k . . Kk kK
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>K6SegCons
TCTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCATGAGGTATTTCTCCCATCCGTGTCC
CGGCCCGGCCGCGGGGAAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTT
CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
GCAGGAGGGGCCGGAGTATTGGGACGAGGAGACAGGGAAAGTGAAGGCCCACTCACAGAC
TGACCGAGAGAACCTGCGGATCGCGCTCCGCTACTACAACCAGACGAGGGCA

>IMGTHLA:HLAO3251 A*24:86N 1115 bp

Length = 1115

Plus Strand HSPs:

Score = 1311 (202.8 bits), Expect = 8.5e-56, P = 8.5e-56, Group = 1
Identities 269/273 (98%), Positives = 269/273 (98%), Strand = Plus / Plus
Query: 21 CAGGCTCCCACTCCATGAGGTATTTCTCC-CATCCGTGTCCCGGCCCGGCCGCGGGGAAG 79
L L e O O O O O O O
Sbjct: 71 CAGGCTCCCACTCCATGAGGTATTTCTCCACATCCGTGTCCCGGCCCGGCCGCGGGGA-G 129
Query: 80 CCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGAC 139
FEREEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e
Sbjct: 130 CCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGAC 189
Query: 140 GCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTAT 199
FEREEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e
Sbjct: 190 GCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTAT 249
Query: 200 TGGGACGAGGAGACAGGGAAAGTGAAGGCCCACTCACAGACTGACCGAGAGAACCTGCGG 259
FEREEEEEE e e e e e e e e e e e e e e e e e e e e e e e e
Sbjct: 250 TGGGACGAGGAGACAGGGAAAGTGAAGGCCCACTCACAGACTGACCGAGAGAACCTGCGG 309
Query: 260 ATCGCGCTCCGCTACTACAACCAGA-CGAGGGC 291
L O O O O O
Sbjct: 310 ATCGCGCTCCGCTACTACAACCAGAGCGAGGCC 342
K6 A3-1-2 19-02
>KO6FW
AGAGTGGCCGGCCAATAAGGGCCGCAGGGCGCTTCCTCCGCGGGTACCGGCAGGACGCCT
ACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACA
TGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCGGTCCATGCGGCGGAGCAGCAGAGAG
TCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGCAGATACCTGGAGAACGGGAAGA
>K6RV
TGGTTCTCACACCGTCCAGATAATGTATGGCTGCGACGTGGGGTCGGACGGGCGCTTCCT
CCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCT
GCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCGGT
CCATGTGGCGGAGCATCGTCAAGCCTACCGGATTGACAGAGATCCACGCACACGCCA
CLUSTAL 2.1 multiple sequence alignment
Kerw  ——=———== AGAGTGGCCGGCCAATA-AGGGCCGCA-——————=—————— GGGCGCTTCCT
K6RV TGGTTCTCACACCGTCCAGATAATGTATGGCTGCGACGTGGGGTCGGACGGGCGCTTCCT
* K * kK K * kK * kKK KKk kK Kk Kk kK kKKK
K6FW CCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCT
K6RV CCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCT
R R R R R R R R R R R S I S S
K6EFW GCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCGGT
K6RV GCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCGGT
KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak A A A kKK
K6FW CCATGCGGCGGAGCAGCAGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGCAG
K6RV CCATGTGGCGGAGCATCGTCAAGCCTACC----GGATTGACA-—————— GAGATCCACGC
KKk KkKkKk KAk AkAk kKKK K Kk Kk kKK * * * * kK kK *k Kk
K6FW ATACCTGGAGAACGGGAAGA 237
K6RV ACACGCCA-——————————— 237
* Kk *k

104

37
60

97
120

157
180

217
229



>K6SegCons
TGGTTCTCACACCGTCCAGATAATGTATGGCTGCGACGTGGGGTCGGACGGGCGCTTC
CTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGG
ACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGA
GGCGGTCCATGCGGCGGAGCAGCAGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGG
CTCCGCAGATACCTGGAGAACGGGAAGA

>IMGTHLA:HLA02897 A*01:25 546 bp
Length = 546
Plus Strand HSPs:

Score = 1272 (196.9 bits), Expect = 1.0e-53, P = 1.0e-53, Group = 1
Identities = 256/258 (99%), Positives = 256/258 (99%), Strand = Plus / Plus

Query: 2 GGTTCTCACACCGTCCAGATAATGTATGGCTGCGACGTGGGGTCGGACGGGCGCTTCCTC 61
Sbjet: 270 GETTCTCACACCATCCAGATAATGTATCGCTGCGACGTGAGRCCECACREEACTICCTC 329
Query: 62 CGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTG 121
Sbjot: 330 CGCGGATACCGOCACGACGCCTACGACCCAAGGATTACATCECCCTCAACGAGEACCTG 389
Query: 122 CGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCGGTC 181
Sbjet: 390 CCTCTIGGACCOLGECGGACATGGCACCTCACATCACCARGCGCARGTCEEACRLEETC 449
Query: 182 CATGCGGCGGAGCAGCAGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGCAGA 241
Sbjct: 450 CATGCGGCGGAGCAGCAGACAGTCTACCTGRACGECCGCTCCTCEACGRECTCOGCAGR 509
Query: 242 TACCTGGAGAACGGGAAG 259

Sbjct: 510 TACCTGGAGAACCGGRAG 527

>K6SeqgEditl

TGGTTCTCACACCGTCCAGATAATGTATGGCTGCGACGTGGGGTCGGACGGGCGCTTCC
TCCGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGAC
CTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCAAGCACAAGTGGGAGGC
GGCCCATGTGGCGGAGCAGCGGAGAGCCTACCTGGAGGGCAGGTGCGTGGAGGGGCTCC
GCAGATACCTGGAGAACGGGAAGA

>IMGTHLA:HLAO02198 A*24:53 895 bp
Length = 895
Plus Strand HSPs:

Score = 1236 (191.5 bits), Expect = 2.6e-52, P = 2.6e-52, Group =1
Identities = 252/258 (97%), Positives = 252/258 (97%), Strand = Plus / Plus

Query: 2 GGTTCTCACACCGTCCAGATAATGTATGGCTGCGACGTGGGGTCGGACGGGCGCTTCCTC 61
Shict: 313 CETTCICACACCCTCCAGATGATOTATOOCIGCBACGTGEECTCACACERRCECTTCRTC 40
Query: 62 CGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCTG 121
Shict: 403 COCGGETACCACCAGTACGCCTACEACOSCAAGEATTACATCOCCCTCARAGACGACETS 462
Query: 122 CGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCAAGCACAAGTGGGAGGCGGCC 181
Shjct: 463 COCTCTIGEACCGCBEOG0ACATORCGACTCACATCACCAAGCECAAGTEGEAGEOGECE 52
Query: 182 CATGTGGCGGAGCAGCGGAGAGCCTACCTGGAGGGCAGGTGCGTGGAGGGGCTCCGCAGA 241
Shict: 523 CATGTGOCGGACCAGCAGACAGCCTACCTGOACGACACGIECGTERACEERCTCOGCACA 562
Query: 242 TACCTGGAGAACGGGAAG 259

Shict: 583 TACCTGGAGRACGGEAAG 600

A4-2/2H 29-03

>K6EW
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CCCCACCGCTCCTGTGTAGCTGTGGCCCTCTGAGTGCTGGGCCCTGGGCTTCTACCCTGC
GGAGATCCACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGACACGGAGCTTGTG
GAGACCAGGCCTGCAGGGGAT

>K6RV
No Available.

reverse sequence was aligned only.
>IMGTHLA:HLAO5795 A*24:02:40 1012 bp
Length = 1012
Plus Strand HSPs:

Score = 587 (94.1 bits), Expect = 4.7e-23, P = 4.7e-23, Group = 1
Identities = 133/145 (91%), Positives = 133/145 (91%), Strand = Plus / Plus

Query: 1 CCCCACCGCTCCTGTGTAGC-TGTGGCC-CTCTGAG-TGCTGGGCCCTGGGCTTCTACCC 57
Sbjct: 643 CACCACCCCATCTCTG-ACCATCAGOCCACTCTGAGATOCTGRGCCCTOOOCTICTACEE 701
Query: 58 TGCGGAGATC-CACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGACACGGAGCT 116
Sbjct: 702 TGCGGAGATCACACTGACCTGOCAGCEGATCOOGACOACCACACCCAGCACACERAGET 761
Query: 117 TGTGGAGACCAGGCCTGCAGGGGAT 141

Sbjct: 762 TGIGGAGACCAGRCCTGCAGGGGAT 786

K8 26-04

A2-1/1

>SK8FW

AGAGAACTGGTCGAGGGCCAATGCACTTCCTTGTAGAACCTACAACCCGAGCGAGGACAT
CATCGCGAAGGAGTACTTGGACGACACGCAGTTCGTGCGGTTAGACAGCGACGCCGCGAG
TCCGAGGATGGAGCCGCGGGCGCCGTGGGTGGAGCAGGAGGGGCCGGAGTATTGGGACCG
GGAGACACGGAATTTCAAGGCCCACGCACAGACTGACCGAGTGAACCTGGGGAACCTGCT
CGGCTACTACAACCAGAGCGAGGAC

>K8RV
TACCAGGCTGGGCCCCAGGCGGTATTTCTTTAATGTTGTGTCCCGGCCCGGCCGCGGGGA
GCCCCGGTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCCA
CGCCGCGACCCAGAAAGGAGACCCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT
GGACCCATCTCAGCCACTGCTCGCCCGTACTAGGACACTAGCACCCTCAGATCATCACGG
CACCACG

CLUSTAL 2.1 multiple sequence alignment

K8FW AGAGAACTGGTCGAGGGCCAAT--GCACTTCCTT---GTAGAACCTACAACCCGA--GCG 53

K8RV ---TACCAGGCTGGGCCCCAGGCGGTATTTCTTTAATGTTGTGTCC-CGGCCCGGCCGCG 56
* Kk kk * ok * % % * ok kkk kK **  *x * * * %k k% * k%

K8FW AGGA----CA--TCATCGCGAAGGAGTACTTGGACGACACGCAGTTCGTGCGGTTAGACA 107

K8RV GGGAGCCCCGGTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACA 116
* k% * * ok ok ok ok ok ok * % khkk kkkkkkkkkhkhkkkhkkhkkhkkhkhkkkkkk kkkk

K8FW GCGACGCCGCGAGTCCGAGGATGGAGCCGCGGGCGCCGTGGGTGGAGCAGGAGGGGCCGE 167

K8RV GCCACGCCGCGA--CCCAGAAAGGAGACCCGGGCGCCGTGGATAGAGCAGGAGGGGCCGG 174

* Kk kkkkokokkkk *k kk ok kkkk ok kkkkkkkkkkkk ok kkkkkkkkkkkkkkkk

K8FW AGTATTGGGACCGGGAGACACGGAATTTCAAGGCCCACGCACAGACTGACCGAGTGAACC 227
K8RV AGTATTGGACCC-——————————— ATCTCA--GCC--—-—-—--— ACTGCTCGCCCGTAC- 210
)k kK kK kK * * * Kk Kk kK * * x * kK k * * * Kk x
K8FW TGGGGAACCTGCTCGGCTACTACAACCAGAGCGAGGAC- 265
K8RV TAGGACACTAGCACC-CTCAGATCATCACGGC-ACCACG 247
* k% * * **x X * * * * k% **x  x * *
>K8SeqgCons

TACCAGGCTGGGCCCCAGGCGGTATTTCTTTAATGTTGTGTCCCGGCCCGGCCGCGGGGA
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GCCCCGGTTCATCGCGAAGGAGTACTTGGACGACACGCAGTTCGTGCGGTTAGACAGCGA
CGCCGCGAGTCCGAGGATGGAGCCGCGGGCGCCGTGGGTGGAGCAGGAGGGGCCGGAGTA
TTGGGACCGGGAGACACGGAATTTCAAGGCCCACGCACAGACTGACCGAGTGAACCTGGG
GAACCTGCTCGGCTACTACAACCAGAGCGAGGAC

>IMGTHLA:HLA03131 A*01:01:05 822 bp
Length = 822

Plus Strand HSPs:

Score = 1060 (165.1 bits), Expect = 2.7e-44, P = 2.7e-44, Group = 1
Identities = 236/263 (89%), Positives = 236/263 (89%), Strand = Plus / Plus

Query: 13 CCCCAGGCGGTATTTCTTTA-ATGTTGTGTCCCGGCCCGGCCGCGGGGAGCCCCGGTTCA 71
Shict: B CTCCATGAGGTATTICMTCACATCC-GTETCCCEGCCCGOCCaCEEEABCCCECTIC 68
Query: 72 TCGCGAAGGAGTACTTGGACGACACGCAGTTCGTGCGGTTAGACAGCGACGCCGCGAGTC 131
Shict: 67 TCBCGGTGGGCTACOTGGACGACACGCAGTICHTGLECTICCACARCOACGECOCAGCE 126

Query: 132 CGAGGATGGAGCCGCGGGCGCCGTGGGTGGAGCAGGAGGGGCCGGAGTATTGGGACCGGG 191
Ot rrrrer o rrr e e e e e e e e

Sbjct: 127 AGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCAGG 186
Query: 192 AGACACGGAATTTCAAGGCCCACGCACAGACTGACCGAGTGAACCTGGGGAACCTGCTCG 251
Sbjct: 187 AGACACGGAMTATGRAGGCOCACTCACAGACTGACCOAGCERACCTGOGGACELTEEGES 246
Query: 252 GCTACTACAACCAGAGCGAGGAC 274

Sbict: 247 GUTACTACAACCAGAGCGAGEAC 269

A2-2/2

>SK8FW

TTCATTGCTTTTGTGCTACGTGGCCCCCCACGCTGTTCGTGCGGTTCGACAGCGACGC
CCCGAGCCAAAGGATGGAGCCGCGGGCGCCGTGGATGGAGCAGGAGGGGCCGGAGTAT
TGGGACGGGGAGACACGGAAAGTGAAGGGCCCTCACAGACTGACCGAGTGAACCTGCG
GACCGTGCGCCGCTACTAAAACCAGAGCCAGGGCACCCG

>K8RV
TTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGT
GTCCCGGCCCGGCCGCGGGGAGACCCGCTTTAAATCACATTGGGCTACGTGGACGACA
CGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGTCAGAGGATGGAGCCGCGGGCGLL
GTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGGAAGGCCC
ACTCACAGACTCACTGAACGAACCGCGGAGCTGCCA

CLUSTAL 2.1 multiple sequence alignment

K8FW — mm e TTCAT-------~-
K8RV TTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGT
* k k%
K8FW ~ mmmmmmmmm e TGCTTT--------- TGTGCTACGTGGCCCCCCACGC
K8RV CCCGGCCCGGCCGCGGGGAGACCCGCTTTAAATCACATTGGGCTACGTGGACGAC-ACGC
* Kk k k k *k kkkkkkkkk Kk *  kkkk

K8FW TGTTCGTGCGGTTCGACAGCGACGCCCCGAGCCAAAGGATGGAGCCGCGGGCGCCGTGGA

K8RV AGTTCGTGCGGTTCGACAGCGACGCCGCGAGTCAGAGGATGGAGCCGCGGGCGCCGTGGA
khkkhkhkhkhkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhk hkhkkhkk hkhk hhkkkhhkkhkkhhhkhkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkk

K8FW TGGAGCAGGAGGGGCCGGAGTATTGGGACGGGGAGACACGGARAGTGAAGGGCC-CTCAC

K8RV TAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGARAG-GAAGGCCCACTCAC
Kk KA A A A A A A A A, A A A A A A A A A A A A A A A A A A A A A A Ak Ak Ak Ak k Ak k kK * Kk K,k kk%

K8FW AGACTGACCGAGTGAACCTGCGGACCGTGCGCCGCTACTARAACCAGAGCCAGGGCACCC

K8RV AGACTCACTGAACGAACC-GCGGA-————- GCTGCCA-—=====————————————————
Kk kK kK kK kK Kk kK kK Kk kKK **x Kk k  *

K8FW G 213

K8RV -
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60

33
119

93
179

152
238

212



>K8SeqgCons
TTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCC
GTGTCCCGGCCCGGCCGCGGGGAGACCCGCTTTAAATCACATTGGGCTACGTGGAC
GACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGTCAGAGGATGGAGCCGCG
GGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGARAG
GAAGGCCCACTCACAGACTGACCGAGTGAACCTGCGGACCGTGCGCCGCTACTAAA
ACCAGAGCCAGGGCACCC

>IMGTHLA:HLAO2840 A*02:112 822 bp
Length = 822
Plus Strand HSPs:

Score = 1202 (186.4 bits)

Expect = 1.0e-50, P = 1.0e-50, Group =1

’
Identities = 256/271 (94%), Positives = 256/271 (94%), Strand = Plus / Plus

Query: 25 GCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGACCC 84
FEEEEEErrer e e e e r e e e e e e e e e e e
Sbjct: 1 GCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCC 60
Query: 85 GCTTTAAATCACATTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGC 144
[ O trrrr e e e e e e e e e e e
Sbjct: 61 GCTTCA--TCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGC 118
Query: 145 CGCGAGTCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTG 204
FEEEEE P rrr e e e e e e e e e e e e e e e e
Sbjct: 119 CGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTG 178
Query: 205 GGACGGGGAGACACGGAAAG-GAAGGCCCACTCACAGACTGACCGAGTGAACCTGCGGAC 263
FEEEEErrrrr et et e e e e e e et
Sbjct: 179 GGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTGACCGAGAGAACCTGCGGAT 238
Query: 264 CGTGCGCCGCTACTAAAACCAGAGCCAGGGC 294
LT Trrrrr e v e
Sbjct: 239 CGCGCTCCGCTACTACAACCAGAGCGAGGCC 269
A2-1/2
>K8FW
ACTAGCCAGGACGAGGGCACTATGTACTTACCTTTTAGTTTCCTACAACGAGGGGAAGGG
CACTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCC
GCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGG
GACCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGACC
CTGCGCGGCTACTACAACCAGAGCGAGGGCA
>K8RV
TTTTTCAGCCACTGCTCGCCCCCAGGGTCCCACTTCCATTAGGGATTTTCTTCACATCCG
TGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGC
AGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGA
TAGAGCAGGAGGGGCCGGAGTATTGGGACCAGGTGTCAGCCACTGCTCACCCGCACTAGG
CACACCGTGCGATGTCAGCCATCGCTGCACTCG
CLUSTAL 2.1 multiple sequence alignment
K8FW —-——ACTAGCCA--GGACG———-—--— AGGG———=————— CACTATGTACTTACCTTTTA---G
K8RV TTTTTCAGCCACTGCTCGCCCCCAGGGTCCCACTTCCATTAGGGATTTTCTTCACATCCG
* Kk k k k * * % * k k% *k kk ok ok kk Kk Kk * *
K8FW TTTCCTA---CAAC-GAGGGGAAGGGCACTTCATCGCCGTGGGCTACGTGGACGACACGC
K8RV TGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGC
* Kk kk * * ok kkkkk * kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
K8FW AGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGA
K8RV AGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGA
KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak Ak Ak kA kA Ak Ak Ak Ak Ak k ok kK&
K8FW TAGAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCCCACTCAC
K8RV TAGAGCAGGAGGGGCCGGAGTATTGGGACCAGGTGTCA--—-—-— GCCACTGCTCACCCGC
KA A A A A A A A A A A A A A A A A A A A A A Ak A Ak Ak kK * K% * * Kk kKK Kk *
K8FW AGACTGACCGAGCGAACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGCA 271
K8RV ~ —===—= ACTAGGCACACCGTGCGATGTCA-GCCATCGCTGCACTCG-~—=-—===——~— 273
* % * % * k% * Kk k * % **k kK *

108

38
60

94
120

154
180

214
234



>K8SegCons
TTTTTCAGCCACTGCTCGCCCCCAGGGTCCCACTTCCATTAGGGATTTTCTTCACATC
CGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGAL
ACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGC
CGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGC
CCACTCACAGACTGACCGAGCGAACCTGGGGACCCTGCGCGGCTACTACAACCAGAGC

GAGGGCA

>IMGTHLA:HLAO0004 A*01:04N 1099 bp

Length = 1099

Plus Strand HSPs:

Score = 1295 (200.4 bits), Expect = 4.8e-55, P = 4.8e-55, Group =1
Identities 267/274 (97%), Positives = 267/274 (97%), Strand = Plus / Plus
Query: 23 CAGGGTCCCACTTCCATTAGGGATTTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGA 82
[ R R RN
Sbjct: 71 CGGGCTCCCACT-CCATGAGGTATTT-CTTCACATCCGTGTCCCGGCCCGGCCGCGGGGA 128
Query: 83 GCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGA 142
PEEErrerr e e e e et et e e ettt e e e
Sbjct: 129 GCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGA 188
Query: 143 CGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTA 202
PEEErrerr e e e e et et e e ettt e e e
Sbjct: 189 CGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTA 248
Query: 203 TTGGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGG 262
PEEErrerr e e e e et et e e ettt e e e
Sbjct: 249 TTGGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGG 308
Query: 263 GACCCTGCGCGGCTACTACAACCAGAGCGAGGGC 296
FEEEEEEE e e e e e
Sbjct: 309 GACCCTGCGCGGCTACTACAACCAGAGCGAGGAC 342
A2-2/1
>K8FW
TCCCTTCTGCTGAGTATTTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCC
GCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGAC
GCCGCGAGCCCGAGGGGGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGA
GTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTGACCGAGTGA
ACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGACAG
>K8RV
TCTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCG
TGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGAC
ACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCCAAGGGTGGAGCCGCGGGL
GCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGGAA
GGCCCACGCACAGACTCACCGAAGAACTGGGGAACTCCGT
CLUSTAL 2.1 multiple sequence alignment
K8FW  mmmmmm TCCC-———- TTCTGCT--——— GAGTATTTCTTC-CATCCGTGTC
K8RV TCTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTC
* Kk kK * K * K Kkhkhkhkhkhkhkhkkk KAk khk Ak AKX KA kKK
K8FW CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
K8RV CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak A A A kKK
K8FW CGTGCGGTTCGACAGCGACGCCGCGAGCCCGAGGGGGGAGCCGCGGGCGCCGTGGATAGA
K8RV CGTGCGGTTCGACAGCGACGCCGCGAGCCCAAGGGTGGAGCCGCGGGCGCCGTGGATAGA
KAKAKAKAKAKAAKAKAAKAA AKX AAAAA A A A A A A A, Ak hk, Ak hk A A hA A A A dA A hA kA kA Ak Ak kK, Kk
K8FW GCAGGAGGGGCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGAC
K8RV GCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAG-GAAGGCCCACGCACAGAC
KAKAKAKAKAKAA A, AAAAKAAAKAAAAA A A A AR A A A A A A, K, Ak hkhkhkhkhkhkkk, kA hkkk kK
K8FW TGACCGAGTGAACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGACAG 267

109

33

93
120

153
180

213
239



K8RV

>K8SeqgCons
TCTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCATGAGGTATTTCTTCCATCC
GTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGAC
GACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCCGAGGGGGGAGCCG
CGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACGGGGAGACACGG
AAAGTGAAGGCCCACTCACAGACTGACCGAGTGAACCTGGGGACCCTGCGCGGC
TACTACAACCAGAGCGAGGACAG

TCACCGAA-GAACTGGGGAACTCCGT——————————————————————————— 264

* kK kKK * Kk kK *kk kK K* *

>IMGTHLA:HLA05978 A*01:83 546 bp

Length = 546

Plus Strand HSPs:

Score = 1277 (197.7 bits), Expect = 6.3e-54, P = 6.3e-54, Group = 1
Identities 263/271 (97%), Positives = 263/271 (97%), Strand = Plus / Plus
Query: 24 GCTCCCACTCCATGAGGTATTTCTTC-CATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCC 82
R
Sbjct: 1 GCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCC 60
Query: 83 GCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCG 142
A
Sbjct: 61 GCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCG 120
Query: 143 CGAGCCCGAGGGGGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGG 202
FIEEEE 1 FEEEEEErr e et e e ettt e el
Sbjct: 121 CGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGG 180
Query: 203 ACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTGACCGAGTGAACCTGGGGACCC 262
PEErrrerrerr e e e e et et e e e et rrrr e
Sbjct: 181 ACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGACCC 240
Query: 263 TGCGCGGCTACTACAACCAGAGCGAGGACAG 293
FEEEEEEErrr et e e e |
Sbjct: 241 TGCGCGGCTACTACAACCAGAGCGAGGACGG 271
A3-1/2
>K8FW
CTAACGCCTCCTAGCAGGGGTACGCATGGCGCTTCCGACGCGGGTACCACCAGTACGCCT
ACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCTGCGCTCTTGGACCGCGGCGGACA
TGGCAGCTCAGACCACCAAGCACAAGTGGGAGGCGGCCCATGTGGCGGAGCAGTTGAGAG
CCTACCTGGAGGGCACGTGCGTGGAGTGGCTCCGCAGATACCTGGAGAACGGGAAGA
>K8RV
ATTTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGCTTCCT
CCGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCT
GCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGGGAGGCGGC
CCATGTGGCGGAGCGAGTTCGAGCCTACCGGAGGGCACCTCGCGCAGACTGGCT
CLUSTAL 2.1 multiple sequence alignment
K8fFW === CTAACGCCTCCTAGCAGGGGTACG——————— CATGG-—-————————— CGCTTCCG
K8RV ATTTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGCTTCCT
Kk Kk KKk KKk * kK * Kk kK K * kKK Kk KKKk KK
K8FW ACGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCT
K8RV CCGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCT
KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak A A A A Ak, Kk
K8FW GCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGGGAGGCGGC
K8RV GCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGGGAGGCGGC
KA KA KA A A A A AR AR A A A A A A A A A A A A A A A A A A A A A A A AR A A A A A A A A A A A A hh kKK
K8FW CCATGTGGCGGAGCAGTTGAGAGCCTACCTGGAGGGCACGT-GCGTGGAGTGGCTCCGCA
K8RV CCATGTGGCGGAGCGAGTTCGAGCCTACC-GGAGGGCACCTCGCGCAGACTGGCT-—-—-—
R R R * KAk AkAk Ak KA KA KK KAk kkkkkk * K*k% * Kk kkkkk
K8FW GATACCTGGAGAACGGGAAGA 237
K8RV e

110

37
60

97
120

157
180

216



>K8SegCons
ATTTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGCTTC
CGACGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGG
ACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGGGA
GGCGGCCCATGTGGCGGAGCAGTTGAGAGCCTACCTGGAGGGCACGTGCGTGGAGTGG
CTCCGCAGATACCTGGAGAACGGGAAGA

>IMGTHLA:HLAO01218 A*02:43N 1099 bp

Length = 1099

Plus Strand HSPs:

Score = 1262
Identities
Query: 4
Sbjct: 345
Query: 64
Sbjct: 405
Query: 124
Sbjct: 465
Query: 184
Sbjct: 525
Query: 244
Sbjct: 585
A3-2/2
>K8FW

(195.4 bits), Expect = 1.5e-53, P = 1.5e-53, Group =1

254/256 (99%), Positives = 254/256 (99%), Strand = Plus / Plus

TTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGCTTCCGACG

Frrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrreer
TTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGCTTCCTCCG

CGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCTGCG

FEEEEEEEEEr e e e e e e e e e e e e e e e e e e e e e e e e e e e e el
CGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGARAAGAGGACCTGCG

CTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGGGAGGCGGCCCA

FEEEEEEEEE e e e e
CTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGGGAGGCGGCCCA

TGTGGCGGAGCAGTTGAGAGCCTACCTGGAGGGCACGTGCGTGGAGTGGCTCCGCAGATA

FEErrrrrrr et r et e e e e e e e e e e e e e e e
TGTGGCGGAGCAGTTGAGAGCCTACCTGGAGGGCACGTGCGTGGAGTGGCTCCGCAGATA

CCTGGAGAACGGGAAG 259

FEEETETERErr
CCTGGAGAACGGGAAG 600

CCGCGGTACTGTAGTACGGGCAGCCGGGCACACGGGAAGAGGGTACCGGCAGGA
CGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTGCGCTCTTGGAC
CGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCGGTCCATGC
GGCGGAGCAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGCAG
ATACCTGGAGAACGGGAAGATC

>K8RV

TGATGGTTCTCACACCATCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGG
GCGCTTCCTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGC
CCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCAC
CAAGCGCAAGTGGGAGACGGCCCATGGCCTGCGCCACGATCTCCCCCCCGCCAG
GTGCTCACGCTATCACACGACT

CLUSTAL 2.1 multiple sequence alignment

K8FW
K8RV

K8FW
K8RV

K8FW
K8RV

K8FW
K8RV

K8FW
K8RV

63

404

123

464

183

524

243

584

CCGCGGTACT--—-=-———————— GTA--GTACGG--GCAGC-CGGG--CACACGGGAA-—-
TGATGGTTCTCACACCATCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTT

Kk KKk kK * * Kk KKk kK * K * * kK * KKk Kk kK

————— GAGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGA

CCTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGA

K AR A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak A Kk

CCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGC
CCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGAC

KA KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A kkkk k%

GGTCCATGCGGCGGAGCAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTC-C
GGCCCATG-GCCTGCGCCACG----ATCTCCCCC--—-— CCGCCAGGTG-——---— CTCAC

kK Kkkkkk K* K* K k% * * KKKk kK * Kk * Kk KKKk K

GCAGATACCTGGAGAACGGGAAGATC 238
GC---TATC------ AC---ACGACT 238

111

38
60

93
120

153
180

212
224



>K8SeqgCons
TGATGGTTCTCACACCATCCAGATAATGTATGGCTGCGACGTGGGGCCGGAC
GGGCGCTTCCTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACA
TCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCA
GATCACCAAGCGCAAGTGGGAGGCGGTCCATGCGGCGGAGCAGCGGAGAGTC
TACCTGGAGGGCCGGTGCGTGGACGGGCTCCGCAGATACCTGGAGAACGGGA

AGATC

* * R * * * Kk *k

>IMGTHLA:HLAO0004 A*01:04N 1099 bp
Length = 1099

Plus Strand HSPs:

Score =
Identiti

Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:
Sbjct:
Query:

Sbjct:

K10 26-04
A2-1/1

>K10FW

1296

es

2

340

62

400

122

460

182

520

242

580

(200.5 bits) Expect = 4.3e-55, P = 4.3e-55, Group =1

’
260/261 (99%), Positives = 260/261 (99%), Strand = Plus / Plus

GATGGTTCTCACACCATCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTC

CErrrrrrr et e e e e e e e e e e e e e e
GACGGTTCTCACACCATCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTC

CTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGAC

FErrrrrrrrrrrrrer e e e e e e e e e e e e e e e e e
CTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGAC

CTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCG

FEEEEEEEEE e e e e
CTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCG

GTCCATGCGGCGGAGCAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGC

FEEEEEEEEE e e e e
GTCCATGCGGCGGAGCAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGC

AGATACCTGGAGAACGGGAAG 262

FEETEEEEEr el
AGATACCTGGAGAACGGGAAG 600

CCGCTCCTGCCTGAGTATTTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCT
TCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGA
GCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACC
AGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGTGAACCTGGGGACCCTGC
GCGGCTACTACAACCAGACGAGGACT

>K10RV

TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTT
CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGA
GCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATGGAAGGCCCACTCACAGACG
ACCGAGCGAACCGGGATCTGCCGCT

CLUSTAL 2.1 multiple sequence alignment

K10FW
K10RV

K10FW
K10RV

K10FW
K10RV

61

399

121

459

181

519

241

579

——————————————————— CC--GCTCCTGCC---TGAG-TATTTCTTC-CATCCGTGTC

TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTC

* % * Kk Kk Kk k * khkkhkk khkkkkkhkkhkkhkk khkkkkkkkkk

CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTT
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTT

KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak Ak Ak kA kA Ak Ak Ak Ak kA k ok ok kK&

CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGA
CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGA

KA A A A A A A A A A A A A A A A A A A A A A A A Ak kA kA A A A Ak Ak kA kA Ak Ak kA kA Ak Ak kk ok kK&

112

34

94
120

154
180



K10FW GCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGAC

K10RV GCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATG-GAAGGCCCACTCACAGAC
hAhkhkhkhkkhkhkkhkhhkhkhkhhkkhkhkhkhkhkhkhkkhhkhkhkhkhkhkhkhkkhkhkkhkhhkhkxkhx*k dAhkhkkhkhkkhkhkkhkhkhkhkkkhkhkkhkkk*

K10FW TGACCGAGTGAACCTGGGGACCCTGCGCGGCTACTACAACCAGACGAGGACT 266

K10RV -GACCGAGCGAACC--GGGATCT---GCCGCT-——=——=——=————=————=———— 265
Kkhk Kk kKKK Kk kKK Kk kK K * Kk Kk kK

>K10SegCons

TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCCATCCGTGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATA
GAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCCCACTCACA
GACTGACCGAGTGAACCTGGGGACCCTGCGCGGCTACTACAACCAGACGAGGACT

>IMGTHLA:HLAO0004 A*01:04N 1099 bp
Length = 1099
Plus Strand HSPs:

Score = 1312 (202.9 bits), Expect = 8.2e-56, P = 8.2e-56, Group = 1
Identities = 268/272 (98%), Positives = 268/272 (98%), Strand = Plus / Plus

Query: 21 CAGGCTCCCACTCCATGAGGTATTTCTTC-CATCCGTGTCCCGGCCCGGCCGCGGGGAGE 79
e
Sbjct: 71 CGGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 130
Query: 80 CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 139
FETEEEEEE et e e e e e e e e e e e e e e e bbb
Sbjct: 131 CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 190
Query: 140 CCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT 199
FEREEEEEE e e e e e e e e e e e e e e e b e e e e b e e e e e e e e el
Sbjct: 191 CCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT 250
Query: 200 GGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGTGAACCTGGGGA 259
N
Sbjct: 251 GGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGA 310
Query: 260 CCCTGCGCGGCTACTACAACCAGA-CGAGGAC 290
A
Sbjct: 311 CCCTGCGCGGCTACTACAACCAGAGCGAGGAC 342
A2-2/2
>K10FW

TTCTTCCTGAGGAATGTGAGAACACGCCCAGTACAGGCGCTCCGCCTGGAGACCCTATTC
ATCTAACTAGGGCACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGT
CCGAGGGAGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCGG
AACACACAGAACTTCAAGACCAACACACAGACTGACCGAGAGAGCCTGCGGAACCTGCGC
GGCTACTACAACCAGAGCGAGGGC

>K10RV
TCTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCATGAGGTATTTCGACACCGCCATGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTTCATCTCAGTGGGCTACGTGGACGACACGCAGT
TCGTGCGGTTCGACAGCGACGCCGCGATTCCGAGAGAGGAGCCGCGGGCGCCGTGGATAG
AGCAGGAGGGGCCGGAGTATCGGGACTGGTACACACGGCAGGCAAGGCCCCGCCCACACT
TCCGCAGCAGACGTCGCTACTCCTCG

CLUSTAL 2.1 multiple sequence alignment

K10FW  —mmmm—————— TTCTTCCTGAGG--—-— AAT--GTGAGA-—-—----— ACACGCCCA-GTA
K10RV TCTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCATGAGGTATTTCGACACCGCCATGTC
Kk kKK * kK *  x * Kk kK * Kk kK Kk Kk kK

K10FW CAGGCGCT-CCGCCTGGAGACCC-TATTCATCTAACTAGGGCACGTGGACGACACGCAGT
K10RV CCGGCCCGGCCGCGGGGAGCCCCGCTTTCATCTCAGTGGGCTACGTGGACGACACGCAGT

* kK *k  * * Kk kK Kk kKK KKKk KkKkKkKkKkkk K* K* k% R R R R 3
K10FW TCGTGCGGTTCGACAGCGACGCCGCGAGTCCGAGGGAGGAGCCGCGGGCGCCGTGGATAG
K10RV TCGTGCGGTTCGACAGCGACGCCGCGATTCCGAGAGAGGAGCCGCGGGCGCCGTGGATAG

113

214
239

33
60

91
120

151
180



KAKAAKA KA A AAAA A A A KA AR A A A AR A, A hkhhhk Ak hk Ak hk kA kA kA kA kA k kK%

K10FW AGCAGGAGGGGCCGGAGTATTGGGACCGGAACACACAGAACTTCAAGACCAACACACAGA 211
K10RV AGCAGGAGGGGCCGGAGTATCGGGACTGGTACACACGGCAGG-CAAGGCCC-CGCCCACA 238
Kk kkkkkhkkkkhkkkkkkkhkx Khhkkkk Kk *kkkxk * * Kxkk Kk Kk Kk kk *

K10FW CTGACCGAGAGAGCCTGCGGAACCTGCGCGGCTACTACAACCAGAGCGAGGGC 264
K10RV CTT-CCG--=-—--~- CAGCAGA----- CGTCGCTACTCC--TCG—===—=—==~ 266
* * * Kk K * Kk *k k% * * K*khkkkk*x K *

>K10SegCons

TCTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCATGAGGTATTTCGACACCGCCATGTCC
CGGCCCGGCCGCGGGGAGCCCCGCTTTCATCTCAGTGGGCTACGTGGACGACACGCAGTTC
GTGCGGTTCGACAGCGACGCCGCGAGTCCGAGGGAGGAGCCGCGGGCGCCGTGGATAGAGC
AGGAGGGGCCGGAGTATTGGGACCGGAACACACAGAACTTCAAGACCAACACACAGACTGA
CCGAGAGAGCCTGCGGAACCTGCGCGGCTACTACAACCAGAGCGAGGGC

Not HLA-A result.

A2-1/2

>K10FW
AGGCACCATCATGAGGTATTTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCT
TCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAG
CCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCAG
GAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGACCCTGCGCG
GCTACTACAACCAGAGCGAGGG

>K10RV
CACAACCCGTGTCCCGGGCCGGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGG
ACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGL
GCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCC
CACTCACAGACGACGGAGCGAACCGGGGACCTGCGG

CLUSTAL 2.1 multiple sequence alignment

K10FW AGGCACCATCATGAGGTATTTCTTCCATCCGTGTCCCGGCCCGG-CCGCGGGGAGCCCCG
K10rRV ~ mmmmmm——= CACAA-———————————— CCCGTGTCCCGGGCCGGGCCGCGGGGAGCCCCG
* % * khkkhkkkkkkkk hhkkk kkkkkkkkkkkkkkk
K10FW CTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGC
K10RV CTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGC
khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkhkkkhkkkkk
K10FW GAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGA
K10RV GAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGA
khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkhkkhkkkkkk
K10FW CCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGACCCT
K10RV CCAGGAGACACGGAATATGAAGGCCCACTCACAGAC-GACGGAGCGAACC-GGGGACC—-
KAKKAKAKAKAAKAAAKAAKAAAAAAAAAAAA A A A A A, , ), *khkk hhkhkhkhkhhkhk K,k kk k kk%
K10FW GCGCGGCTACTACAACCAGAGCGAGGG 266
K10RV -TGCGG- === ———————— 219
* Kk kK
>K10SegCons

AGGCACCATCATGAGGTATTTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCT
TCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAG
CCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCAG
GAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGACCCTGCGCG
GCTACTACAACCAGAGCGAGGG

>IMGTHLA:HLAO0004 A*01:04N 1099 bp
Length = 1099
Plus Strand HSPs:

Score = 1271 (196.8 bits),
Identities = 263/268 (98%), Positives = 263/268 (98%), Strand

Expect = 5.8e-54, P = 5.8e-54, Group

Plus / Plus

Query: 2 GGCACC-A-TC-ATGAGGTATTTCTTC-CATCCGTGTCCCGGCCCGGCCGCGGGGAGCCC 57

114

59
38

119
98

179
158

239
214



Sbjct: 73 GGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCC 132
Query: 58 CGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCC 117
FEEEEEEEEErr e e e rrrrrrrrrrrree
Sbjct: 133 CGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCC 192
Query: 118 GCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGG 177
FEEEEEEEEE e e e e e et e e e e e e e e e e e e el
Sbjct: 193 GCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGG 252
Query: 178 GACCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGACC 237
FEEEEEEEEErr e e e e e e rrrrrrrrrrrrerre
Sbjct: 253 GACCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGACC 312
Query: 238 CTGCGCGGCTACTACAACCAGAGCGAGG 265
FEEEEEEErr e e e e e
Sbjct: 313 CTGCGCGGCTACTACAACCAGAGCGAGG 340
A2-2/1
>K10FW
CGGACGGCGTAGAGGTATGTCGGCCCACTCCCATTACAGGCCTTGACGCCTGGAGATCCT
ATTCTTGGCGAGGACACGTGTACGACACGCAATTCGTGCGGTTCGACAGTGACGCCGCGA
GTCCGAGTTTGGAGCCGCGGGCGCCGTGGGTGGAGCAAGAGGACCGGGTATTGGGACTGG
AACACACTGAACTTCAAGACCACCGAAAAGACTGACGAATGGCCCTGTTTTACCCGGGTG
GGGGGGTACACCAGACGAGGACA
>K10RV
CATTTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCATGAGGTATTTCAGCACCGCATGT
TCCGGCCCGGCCGCGGGGAGCCCCGCTTTATTGTCGTTACCACGTTGAGGGCCACGCAGT
CCGTCTGGCGACAGTTCGCCAGACTCCGAGGATGGAGCCGCGGGCGCCGTGGATGAGCAG
GAGGGGCCGGAGTATCGGTACTCGTATACACGGCAGGCAAGACCCAACACACACTACCAC
CCACAGTCGCCCCGCCTCG
CLUSTAL 2.1 multiple sequence alignment
K10FW ~ mmmmmmmmmmm—m o CGG-—---- ACGGCGTAGAGGTATGTCGGCCCACTCCC
K10RV CATTTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCAT-GAGGTATTTCAGCAC-CGCAT
* ok * * * k kkkkkkk kk K*kk Kk K* K
K10FW ATTACAGGCCTTGACGCCTGGAGATCCTATTC-TTGGCGAGGACACGTGTACGAC-ACGC
K10RV GTT-CCGGCCCGGCCGCGGGGAGCCCCGCTTTATTGTCGTTACCACGTTGAGGGCCACGC
*kx ok Kkkkk * kK Kk * Kk kK * * * * *xk kK * Kk kK Kk * k ok kkkk
K10FW AATTCGTGCGGTTCGACAGTGACGCCGCGAGTCCGAGTTTGGAGCCGCGGGCGCCGTGGG
K10RV AGTCCGTCTGG--CGACAGTT-CGCCA-GACTCCGAGGATGGAGCCGCGGGCGCCGTGGA

* k kkk * % * k ok ok ok ok ok * * k% * Kk kkkkkk *kkkkkkkkkkkkkkkkkkk

K10FwW TGGAGCAAGAGGA-CCGG-GTATTGGGACTGGAACACACTGAACTTCAAGACCACCGAAA
K10RV TG-AGCAGGAGGGGCCGGAGTATCGGTACTCGTATACACGGCAGG-CAAGACC-CAACAC
kK kkkKk KKKk KkhkKkKk Khkkk Kk Kkkk K* Kk Kkkkk K * KKk KkKkKkKKk K *
K10FW AGACTGACGAATGGCCCTGTTTTACCCGGGTGGGGGGGTACACCAGACGAGGACA 263
K10RV ACACTACC-—---- ACCCACAGTCGCCC——===———————— CGCCT--CG-———-—— 259
* kKK * * kK * * kK * kK * K
>K10SegCons

CATTTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCATGAGGTATGTCGGCCCACTCCC
ATTACAGGCCTTGACGCCTGGAGATCCTATTCTTGGCGAGGACACGTGTACGACACGCA
ATTCGTGCGGTTCGACAGTGACGCCGCGAGTCCGAGTTTGGAGCCGCGGGCGCCGTGGG
TGGAGCAAGAGGACCGGGTATTGGGACTGGAACACACTGAACTTCAAGACCACCGAAAA
GACTGACGAATGGCCCTGTTTTACCCGGGTGGGGGGGTACACCAGACGAGGACA

Not HLA-A result.

A3-1/2

>K10FW
TTGGAATGCGAGTGGGGCCGGAGGGCGCTTCCTCCGCGGGTACCGGCAGGACGCCTACGA
CGGCAGGATTACATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCA
GCTCAGATCACCAAGCGCAAGTGGGAGGCGGTCCATGCGGCGGAGCAGCGGAGAGTCTAC
CTGGAGGGCCGGTGCGTGGACGGGCTCCGCAAATACCTGGAGAACGGGGAAGA

115

32
58

90
117

150
173

208
230



>K10RV
TGGTTCTCACACCGTCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTCCT
CCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCT
GCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCGGC
CCATGCGGCGGAGCAGCGGAGATCTACCTAGGCAAGGCGAT

CLUSTAL 2.1 multiple sequence alignment

K10FW TTGG-—————=———————————— AATG-—-———-—— CGA-GTGGGGCCGGA-GGGCGCTTCC 32
K10RV -TGGTTCTCACACCGTCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTCC 59
* * * * K kK KhkKk AAk A Ak A A A Ak hk K*hkkkkk kK kK
K10FW TCCGCGGGTACCGGCAGGACGCCTACGACGGCA-GGATTACATCGCCCTGAACGAGGACC 91
K10RV TCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACC 119
KA KA A A A A A A A A A A A A A A A A AR A A A A A A A K, Ak A Ak A Ak Ak Ak Ak Ak kkkk*
K10FW TGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCGG 151
K10RV TGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCGG 179
LR R RS SRS S SRS S SR SRR R SRR R R R R R R R R R R R R R R R R R R R R R R R R
K10FW TCCATGCGGCGGAGCAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGCA 211
K10RV CCCATGCGGCGGAGCAGCGGAGA-TCTACCTAG-——————=————————————————— GCA 214
R R R R R I S S S * * x
K10FW AATACCTGGAGAACGGGGAAGA 233
K10RV A-—-———— GGCGAT---——=——— 221
* KKk kK
>K10SegCons

TGGTTCTCACACCGTCCAGATAATGTATGGCTGCGACGTGGGGCCGGAGGGCGCTTCCT
CCGCGGGTACCGGCAGGACGCCTACGACGGCAGGATTACATCGCCCTGAACGAGGACCT
GCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCGG
TCCATGCGGCGGAGCAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGC
AAATACCTGGAGAACGGGGAAGA

>IMGTHLA:HLAO0004 A*01:04N 1099 bp
Length = 1099
Plus Strand HSPs:

Score = 1234 (191.2 bits), Expect = 2.7e-52, P = 2.7e-52, Group = 1
Identities = 254/260 (97%), Positives = 254/260 (97%), Strand = Plus / Plus

Query: 2 GGTTCTCACACCGTCCAGATAATGTATGGCTGCGACGTGGGGCCGGA-GGGCGCTTCCTC 60
Sbjct: 343 GGTICTCACACCATCCAGATAATGTATGGCTGCGACOTOREECCCEACOOOLOCTTCCTC 402
Query: 61 CGCGGGTACCGGCAGGACGCCTACGACGGCA-GGATTACATCGCCCTGAACGAGGACCTG 119
Sbjct: 403 CGUGGGTACCOGCACGACGOOTACOACEECAAGEATTACATCACCCTGARCOAGEACCTS 462
Query: 120 CGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCGGTC 179
Sbjct: 463 COUTCTIGOACCRCGECOCACATGECACCTCAGATCACCAAGCGCARGTEGEAGOLERTC 522
Query: 180 CATGCGGCGGAGCAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGCARA 239
Sbjct: 523 CATGCGECGCACCAGCGOAGARTCTACCTORAGEECCCOTECGTORACCEECTCCOCAGA 562
Query: 240 TACCTGGAGAACGGGGAAGA 259

Sbjct: 583 TACCTGGAGAACGGGAAGGA 602

A3-2/2

>K10FW

CGGCTGGAGTGGGGCCGGAGGGCGCTTCCTCCGCGGGTACCGGCAGGACGCCTACGACG
GCAGGATTACATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCAG
CTCATATCACCAAGCGCAAGTGGGAGGCGGTCCATGCGGCGGAGCAGCGGAGAGTCTAC
CTGGAGGGCCGGTGCGTGGACGGGCTCCGCAGATACCTGGAGAACGGGAAGA

>K10RV

116



TGATGGTTCTCACACCATCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCT
TCCTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAG
GACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGAG

GCGGTCCATGCGGCGGAGCAGCGGAGAGCCTACCGGAGGGCCAGGCTCCAGTCCT

CLUSTAL 2.1 multiple sequence alignment

KIOFW ~ mmmmmmmmmmmm e m e m e m e CGGCTG-GA-GTGGGGCCGGA-GGGCGCTT
K10RV TGATGGTTCTCACACCATCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTT
Kkhkkkk Kkk Kkhkkhkkhkkhkkhkkhkkhkkhkkhk KAk khk Ak A khkK
K10FW CCTCCGCGGGTACCGGCAGGACGCCTACGACGGCA-GGATTACATCGCCCTGAACGAGGA
K10RV CCTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGA
hAhkhkhkhkkhkhkkhkhhkhhkhhkkhkhkhkhkhkhkhkkhkhkhkhhkhkhkhkhkhkhkhkhdx dkhhkhkhkhkhkhkkhhkkhkhkhkhkhkkhkhkkhkhkkhkhkxkhx
K10FW CCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCATATCACCAAGCGCAAGTGGGAGGC
K10RV CCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGG-AGGC
hAhkhkhkhkkhhkkhkhhkhkhkkhhkhkhkhkhkhkhkhkkhhkhkhhkhkhkhhkhkhkhkhhkh ,hkhhhkhkhkkhhkkhkhkhkhkhkhkhkhkhx *xkx
K10FW GGTCCATGCGGCGGAGCAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCG
K10RV GGTCCATGCGGCGGAGCAGCGGAGAGCCTACC-GGAGGGCCAG-~~~——=—=——~— GCTCC-
KAKKAKAKAKAKAKAKAKAKAKAKAAAAAAKA A A, ), K hkkkk ) k) k) k%% * Kk Kk kK
K10FwW CAGATACCTGGAGAACGGGAAGA 229
K10RV -—-—-AGTCCT---=-===——————— 232
* * kK
>K10SegCons

TGATGGTTCTCACACCATCCAGATAATGTATGGCTGGAGTGGGGCCGGAGGGCGCTT
CCTCCGCGGGTACCGGCAGGACGCCTACGACGGCAGGATTACATCGCCCTGAACGAG
GACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCATATCACCAAGCGCAAGTGG
GAGGCGGTCCATGCGGCGGAGCAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGAC
GGGCTCCGCAGATACCTGGAGAACGGGAAGA

>IMGTHLA:HLAO0004 A*01:04N 1099 bp

Length = 1099

Plus Strand HSPs:

Score = 1227 (190.1 bits), Expect = 5.7e-52, P = 5.7e-52, Group = 1
Identities 255/261 (97%), Positives = 255/261 (97%), Strand = Plus / Plus
Query: 2 GATGGTTCTCACACCATCCAGATAATGTATGGCTG-GA-GTGGGGCCGGA-GGGCGCTTC 58
A
Sbjct: 340 GACGGTTCTCACACCATCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTC 399
Query: 59 CTCCGCGGGTACCGGCAGGACGCCTACGACGGCA-GGATTACATCGCCCTGAACGAGGAC 117
A
Sbjct: 400 CTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGAC 459
Query: 118 CTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCATATCACCAAGCGCAAGTGGGAGGCG 177
N NN
Sbjct: 460 CTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCG 519
Query: 178 GTCCATGCGGCGGAGCAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGC 237
FEEEEEEEE R e e e e e e e e e e e e e e e e e e e e e e e e e e e e e el
Sbjct: 520 GTCCATGCGGCGGAGCAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGC 579
Query: 238 AGATACCTGGAGAACGGGAAG 258
FEEEEEEEE R
Sbjct: 580 AGATACCTGGAGAACGGGAAG 600
A4-2/2H
>K10FW

CACCATGAGCGAGTTAACTCGAGAGCTTTATTTTTTGTAGTCTGTTAGCTGAGCCCA
GCTGAGTGCTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGG
GATGGGGAGGACCAGACCCAGGCACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGA

TAT

>K10RV

ATACCCTCAGACTCGTGTCCACGAGCTCCGTGTCTGGGGTCCTTGGCCCCCGCAAGG

117

27
60

86
120

146
179

206
226



ACACATATGACCCCCCACCTCATTTTTTACCATTAGGCCACCCTGAGGTGGTTGGAA
CCTTGGCTTCTACCCTTGGGAGATCACAC

CLUSTAL 2.1 multiple sequence alignment

K10FW ~CACCATGAG---CGAGTTAACTCGAGAGCTTTATTTTTTGTAGTCTGTTAGCTGAGCCC 56

K10RV ATACCCTCAGACTCGTGTCCAC----GAGCTCCGTGTCTGG-GGTCC-TTGGCC---CCC 51
* kK Kk kK * Kk Kk * * * kK kK * xk x * * * x * Kk Kk *k * k x

K10FW AGCTGAGTGC---TGGGCCCTGGGCTTCTACCCTGCGG--AGATCACACTGACCTGGCAG 111

K10RV GCAAGGACACATATGACCCCCCACCTCATTTTTTACCATTAGGCCACCCTGA---GGTGG 108

* * * * * * * * * * *  * * * Kk Kk Kk kK * * *

K10FW CGGGATGGGGAGGACCAGACCCAGGCACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGA 171

K10RV TTGGA-————======—~ ACCTTGGC-TTCTACCCTTG-GGAGATCACAC-—--—===== 143
* * * * * * * * * * *k kK kkkk*k k% *

K10FW TAT 174

K10RV -—-

Not analyzed.

A4-3H/1

>K10FW
TGGCTGGCGCGGCTGGGGAGGACCGGCCCGGCACACGGAGCTCGTGGACACAGGC
CTGCAGGGGATGGAACCTTCCAAAATTGGGCGGTTGTGGTGGTGCCTTTTGGAAA
GGAGCAAAGTTACACCTGCCATGTGCAGCATGAGGGTTTGCCCAAGCCCCTCACC
CTGAAATGGACG

>K10RV
TTTTTTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGAC
CCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAG
TGGGCGCGCTGTGGTGGTGCCTTCGGAGAGGAGCAGAGATACACCTGCCATGTGC
AGCATAGTGCTGCG

CLUSTAL 2.1 multiple sequence alignment

K10FW ~ mmmmmmmm TGGC-TGGC-GCGGC-TGGGGAGGACCGG-CCCGGC 32
K10RV TTTTTTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGG 60

*k ok kkkk kkkk *khkkkkkkkkkk Kk kkk Kk

K10FW ACACGGAGCTCGTGGACAC-AGGCCTGCAGGGGATGGAACCTTCCAAAATTGGGCG-GTT 90
K10RV ACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGCGCT 120

khkkhkhkhkkhkhkkhkhkhkhkkhkkhkkhkhk hkhk hhkkhkhkkhkhhkhkhkhkhkhkkhhkhkhkhkkhkhkkhkkhkkhkkhkkhkkhkk *k *hkkkkkx * %

K10FW GTGGTGGTGCCTTTTGGAAAGGAGCAAAGTTACACCTGCCATGTGCAGCATGAGGGTTTG 150
K10RV GTGGTGGTGCCTTC-GGAGAGGAGCAGAGATACACCTGCCATGTGCAGCAT-AGTGCT-- 176

R R Kkhkk KkAhkAkAhkhkAkk kk KAAkKAkAAAAAA A A A A A A A A K K K K ¥k K* K

K10FwW CCCAAGCCCCTCACCCTGAAATGGACG 177
K10RV ~ mmmmmmmm e GCG 179

* K
>K10SegCons

TTTTTTACCCTGCGGAGATCACACTGGCTGGCGCGGCTGGGGAGGACCGGCCCGG
CACACGGAGCTCGTGGACACAGGCCTGCAGGGGATGGAACCTTCCAAAATTGGGC
GGTTGTGGTGGTGCCTTTTGGAAAGGAGCAAAGTTACACCTGCCATGTGCAGCAT
GAGGGTTTGCCCAAGCCCCTCACCCTGAAATGGACG

>IMGTHLA:HLAO2509 A*02:97:01 822 bp
Length = 822

Plus Strand HSPs:

Score = 804 (126.7 bits), Expect = 9.7e-33, P = 9.7e-33, Group = 1
Identities = 182/201 (90%), Positives = 182/201 (90%), Strand = Plus / Plus

Query: 3 TTTTACCCTGCGGAGATCACACTGGC-TGGC-GCGGC-TGGGGAGGACCGG-CCCGGCAC 58
CEorrrrrrrrrrrrrrrrrrrrr et reer  rrrrrrr e et

118



Sbjct: 621 TTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGAC 680

Query: 59 ACGGAGCTCGTGGACAC-AGGCCTGCAGGGGATGGAACCTTCCAAAATTGGGCGGTTGTG 117

N
Sbjct: 681 ACGGAGCTCGTGGACACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTGTG 740

Query: 118 GTGGTGCCTTTTGGAAAGGAGCAAAGTTACACCTGCCATGTGCAGCATGAGGGTTTGCCC 177
FEEEEEErer rerr rrrrrrr ve rrrrrrr e e e e el
Sbjct: 741 GTGGTGCCTTCTGGACAGGAGCAGAGATACACCTGCCATGTGCAGCATGAGGGTTTGCCC 800

Query: 178 AAGCCCCTCACCCTGAAATGG 198
FEEEEEErrrrrrrrr reed
Sbjct: 801 AAGCCCCTCACCCTGAGATGG 821

Edited sequences

>K10Editl (A2-1/1)
TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCCATC
CGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGG
ACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAG
CCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGAC
ACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGGACCCTGC
GCGGCTACTACAACCAGACGAGGACT

>IMGTHLA:HLAO01718 A*03:01:01:02N 1163 bp
Length = 1163
Plus Strand HSPs:

Score = 1312 (202.9 bits), Expect = 7.8e-56, P = 7.8e-56, Group = 1
Identities = 268/272 (98%), Positives = 268/272 (98%), Strand = Plus / Plus

Query: 21 CAGGCTCCCACTCCATGAGGTATTTCTTC-CATCCGTGTCCCGGCCCGGCCGCGGGGAGC 79
Shict: 7L COBGCTCCCACTCCATGAGHTATIICTICACATCCOTGTCCCGOCCORRECGCER00ACE 130
Query: 80 CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 139
Shjct: 131 COCGCTICATCECCOTGGCTACEIGEACCACACGCAGTICGTGLEGTICGACAGCBACG 190
Query: 140 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT 199
Shict: 191 COBCGAGCCAGAGGATGGAGCOGCERGCE0COTCRATAGAECAGBAGOBECCEGACTATT 250
Query: 200 GGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGGA 259
Shict: 251 GOGACCAGGAGACACCGAATGTCAAGGCCCAGTCACACACTEACCGACTEGACCTGREE 310
Query: 260 CCCTGCGCGGCTACTACAACCAGA-CGAGGAC 290

Shjet: 311 CCCTGOGCGGCTACTACAACCAGAGOGAGGCC 342

>K10Edit2 (A2-1/2)
AGGCACCATCATGAGGTATTTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGG
AGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTT
CGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAG
CAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATGTGAAGGCCCAGT
CACAGACTGACCGAGCGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAG
CGAGGG

>IMGTHLA:HLA01718 A*03:01:01:02N 1163 bp
Length = 1163

Plus Strand HSPs:

Score = 1262 (195.4 bits), Expect = 1.4e-53, P = 1.4e-53, Group = 1
Identities = 262/268 (97%), Positives = 262/268 (97%), Strand = Plus / Plus

Query: 2 GGCACC-A-TC-ATGAGGTATTTCTTC-CATCCGTGTCCCGGCCCGGCCGCGGGGAGCCC 57
R R R R R R R R R R R R R R R R R R

Sbjct: 73 GGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCC 132

Query: 58 CGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCC 117

119



Sbjct: 133 CGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCC 192
Query: 118 GCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGG 177
FEEEEEEEEErr e e e rrrrrrrrrrrree
Sbjct: 193 GCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGG 252
Query: 178 GACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGCGGACCTGGGGACC 237
N
Sbjct: 253 GACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGGACC 312
Query: 238 CTGCGCGGCTACTACAACCAGAGCGAGG 265
FEEEEEEErr e
Sbjct: 313 CTGCGCGGCTACTACAACCAGAGCGAGG 340
K11 26-04
A2-1/1
>K11FW
AAACGCGTACTACAGGTTCCTTACTCACTTCCGTGTATCCGTCCTACAACGAGGAGGAAG
CCACACTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGAC
GCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTAT
TGGGACCAGGACACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGG
ACCCTGCGCGGCTACTACAACCAGAGCGAGGACA
>K11RV
TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTT
CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGA
GCAGGAGGGGCCGGAGTATTGGGACCAGGTCTCAGCCACTACTCAGCCCGCTCTCGACAT
TTTTGCGCTCGTTAGATACTGTGTTTTTTGTGT
CLUSTAL 2.1 multiple sequence alignment
K11FW ----AAACGCGTACTA----- CAGGTTCCTTACTC-———---—-— ACTTCCGTGTATCCGTC
K11RV TCTCAGCCAC-TGCTCGCCCCCAGGCTCCC-ACTCCATGAGGTATTTCTTCACATCCGTG
* * kK kK kK KkKkKkKk KKKk Kk kK * kKK Kk kKKK
K11FW CTACAACGAGG----AGGAAGCCACACTTCATCGCCGTGGGCTACGTGGACGACACGCAG
K11RV TCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAG
* * * * KKk KKK K kK AAAKAAA A KA A A A A A A A A A A A A A A A A A A Ak K,k *
K11FW TTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATA
K11RV TTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATA
R R R R R R R R R R R R R I S I S S
K11FW GAGCAGGAGGGGCCGGAGTATTGGGACCAGGACACACGGAATATGAAGGCCCACTCACAG
K11RV GAGCAGGAGGGGCCGGAGTATTGGGACCAGGTCTCAGCCACTACTCAG-CCCGCTCTC-~
KAKKAKAKAAKAAAA A A A A A A A A A A k A Ak k) * %% * kK Kk Kk kKK kKK K
K11FW ACTGACCGAGCGAACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGACA 274
K11RV ---GAC------ ATTTTTGCGCTCGT---TAGATACTGTGTTTTTTGTGT---—— 273
* kK * * Kk K * K * kKKK * K
>K11lSegCons

TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGT
GTCCCGGCCCGGCCGCGGGGAGCCACACTTCATCGCCGTGGGCTACGTGGACGACAC
GCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCC
GTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCAGGACACACGGAATATGAAGGC
CCACTCACAGACTGACCGAGCGAACCTGGGGACCCTGCGCGGCTACTACAACCAGAG

CGAGGACA

>IMGTHLA:HLAO0004 A*01:04N 1099 bp
Length = 1099
Plus Strand HSPs:

Score = 1324 (204.7 bits)

120

, Expect = 2.4e-56, P = 2.4e-56, Group
Identities = 268/272 (98%), Positives = 268/272 (98%), Strand

Plus / Plus

43
58

99
118

159
178

219
235



Query: 21 CAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 80
Frrrr e e e e e e e e e e e e e e e e e e e e e e e e e e e

Sbjct: 71 CGGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 130

Query: 81 CACACTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 140
R

Sbjct: 131 CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 190

Query: 141 CCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT 200
FEREEEEEEE e e e e e e e e e e e e e e e e e e e e e e e r e

Sbjct: 191 CCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT 250

Query: 201 GGGACCAGGACACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGA 260
A

Sbjct: 251 GGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGA 310

Query: 261 CCCTGCGCGGCTACTACAACCAGAGCGAGGAC 292
FEREEEEEEE e e e

Sbjct: 311 CCCTGCGCGGCTACTACAACCAGAGCGAGGAC 342

A2-2/2

>K11FW

CCACAACCCAAAACGGGGCACACTATGAATCGCATATGTATCGGGGCTCCGCGCCGAGAC

AAGCTTCGCGAGGGCGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGC

CGCGAGTCTGAGGATGAAGCCGCGGGCGCCGTGGATAGGAGCCAGGAGGGGCCGGAGTTT

GGGGACCGGAACACACTGGGCGCAAAGGCCCAAAGCACAGACTGACCAAGTGAACTGGGG

GACCTTGCTCGGTTCCTACAACCAGAGCGAGGGCA

>K11RV

AGTTTCAAGCCCTCCTTGGCCCCCGGGTTCCCATCCCTGAAGGTTTTTCACCCCCCCCGT

TTCCGGCCCGGCCGCGGGGAGCCCAGCTTCATTGCCGGGGCTACGGGCGACACGCAGTCG

GAGGGCGACAAGTACGCCCGTAGTCAGAGGATGGAGCCGCGGGCGCGGTGGATAGAGCAG

GAGGGGCCGGATTTCAGCCACTCCTCGCCCCGGATAGGGAACCTCGCCCCACCGTCATTC

ACCATCCGCACTGGCCCG

CLUSTAL 2.1 multiple sequence alignment

K1lFfW  mmmmm——————— CCACAACCCAAAACGGGG-CACA-CTATGAA TCGCATA

K11RV AGTTTCAAGCCCTCCTTGGCCC---CCGGGTTCCCATCCCTGAAGGTTTTTCACCCCCCC

* % * k% * k k% * kk  k * % k% *

K11FW TGTATCGGGGCT--CCGCGCCGAGACAAGCTTCGCGAGGGCGGGCTACGTGGACGACACG
K11RV CGTTTCCGGCCCGGCCGCGGGGAGCCCAGCTTCATTGCCG-GGGCTACG--GGCGACACG
*k kk kk Kk * k ok ok k *kk ok kkkkkk *  kk ok ok ok ok ok k *  kkkkkkk
K11FW CAGTTCGTGCGGTTCGACAGCGACGCCGCGAGTCTGAGGATGARGCCGCGGGCGCCGTGE
K11RV CAGTCGGAGGG---CGACAAGTACGCCCGTAGTCAGAGGATGGAGCCGCGGGCGCGGTGG
* * k% * ok  * * k ok k ok * k ok ok k khkkk khkkkkkk khkkkkkkkkkkk kkkk
K11FW ATAGGAGCCAGGAGGGGCCGGAGTTTGGGGACCGGARCACACTGGGCGCARAGGCCCAAR
K11RV ATAGAG--CAGGAGGGGCCGGATTTCAGC—————————- CACTCCTCGC----- CCCGGA
* * k% khkkkkkkkkkkkkk Kkk * * k k% * k% * k% *
K11FW GCACAGACTGACCAAGTGAACTGGGGGACCTTGCTCGGTT----CCTACAACCAGAGCGA
K11RV ~  —mmmmmmmmmmm o TAGGGAACCTCGCCCCACCGTCATTCACCATCCGCACTG
* kkk kkkk kk Kk **k Kk Kk ok *
K11FW GGGCA 275
K11RV GCCCG 258
* *

Sample not analyzed.

A2-1/2

>K11FW
ACGAAACTGTATCGAGGGCATTTGCACTTCCTTGTAGTTTCCTACAACGAGGGCAAGGGC
ACTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCG
CGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGG
ACCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGACCC
TGCGCGGCTACTACAACCAGAGCGAGGGCA

121

36
57

94
114

154
171

214
214

270
253



>K11RV

TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTT
CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGA
GCAGGAGGGGCCGGAGTATTGGGACCAGGAGTCAGCCACTGCTCAGCCCGCACTAGACAC
ATGAGCGCTGTCACATCACGACCGACCGCGG

CLUSTAL 2.1 multiple sequence alignment

K11FW
K11RV

K11FW
K11RV

K11FW
K11RV

K11FwW
K11RV

K11FwW
K11RV

>K11lSegCons
TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGT
CCCGGCCCGGCCGCGGGGAGCCCCACTTCATCGCCGTGGGCTACGTGGACGACACGCAG
TTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGAT
AGAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCCCACTCAC
AGACTGACCGAGCGAACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGCA

---ACGAAACTGTATCG----- AGGG---CATTT------ GCACTTCCTTGTA---GTTT
TCTCAGCCACTGC-TCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGT
Kk kkkKk kA% * ok ke ,k % K,k kkk K * ,k %

CCTACAACGAGGGCAAGGG----CACTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT

* * * * * * * * K A A A A A A A A A A A A A A A A A A A Ak Ak Ak kA kkkkk

TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAG
TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAG

LR R RS SRS S SRS S SR SRR R SRR R R R R R R R R R R R R R R R R R R R R R R R R

AGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCCCACT-CACAG
AGCAGGAGGGGCCGGAGTATTGGGACCAGGAGTCAG-———=—=———-—-——— CCACTGCTCAG
Kk Kk kKX XA A ARk k ok ok kkhh kXXX XA LK KKk Kok *hkkkk X KKK

ACTG-ACCGAGCGAACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGCA 270
CCCGCACTAGAC--ACATGAGCGCTGT-CAC----ATCACGACC-GACCGCGG--- 271

* kK kK * kK k kk Kxk Kk Kk Kk * * kK kKK kK Kk K%k

>IMGTHLA:HLAO0004 A*01:04N 1099 bp

Length = 1099

Plus Strand HSPs:

Score = 1333
Identities
Query: 21
Sbjct: 71
Query: 81
Sbjct: 131
Query: 141
Sbjct: 191
Query: 201
Sbjct: 251
Query: 261
Sbjct: 311
A3-1/2
>K11FW

(206.1 bits Expect = 9.3e-57, P = 9.3e-57, Group =1

) ’
269/272 (98%), Positives = 269/272 (98%), Strand = Plus / Plus

CAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC

et rr e e e e e e e e e e e e e e
CGGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC

CCCACTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG

FErrrrrrrrrrrrer e rer e e e e e e e e e e e e e e
CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG

CCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT

FErrrrrrrrrrrrrrr e e e e e e e e e e e e e e e e e
CCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT

GGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGA

FErrrrrrrrrrrrrrr e e e e e e e e e e e e e e e e e
GGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGA

CCCTGCGCGGCTACTACAACCAGAGCGAGGGC 292

FEEEEEErrr e e e e |
CCCTGCGCGGCTACTACAACCAGAGCGAGGAC 342

CTGAGGCCGGGCAGTAGGGGGCCCGCCGGGCGCTTCCTCCGCGGGTACCGGCAGGACGLC
TACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGAC
ATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCGGTCCATGCGGCGGAGCAGCGGAGA
GTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGCAGATACCTGGAGAACGGGAA

122

80

130

140

190

200

250

260

310

40
59

96
119

156
179

215
226



>K11RV

GGTTCTCACCCCGTCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTCCTC
CGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTG
CGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGACGGCC

CATGTGGCGGAGCATCGGCGAGCCTACCGGAGTGCCGCATCTACTCACACTGCA

CLUSTAL 2.1 multiple sequence alignment

KI11FW -—--CTGAGGCCGGGCAG-TAG-——=——=——=—=——=———— GGGGCCCGCCGGGCGCTTCCTC
K11RV GGTTCTCACCCCGTCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTCCTC
** ok * k% * kK Kk Kdkhkhkkhkkk Kk khkkkhkhkkhkkkkkkkk
KI11FW CGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTG
K11RV CGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTG
Ak hkhkhkhkhkkhkhhkhhkhhkhkhhkhhkhhkhhkhkhhkhhkhhhhhkhhkhhkkhkhhkhhkhkhkhkhkkhkhkhkhkhkhkhkkhkhkkhkhkkx
KI11FW CGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCGGTC
K11RV CGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGACGGCC
Ahkhkhkhkkhhkkhkhhkhhkhhkhhhkhhkhkhkhhkhkhhkhkhhhkhkhhkhkhkhhkkhkhkhkhkhkhkhkkhkhkkhkhkkhkhkhkhkhkx **k*x *
KI11FW CATGCGGCGGAGCAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGCAGA
K11RV CATGTGGCGGAGCATCGGCGAGCCTACC-GGAGTGCCG---CATCTACTCACACTGCA-~-
KAhkKkKk KAKAkAkAkAkK Ak K k) Kkk K hkkkk K kkk K k)% * K * K * kK kKK
K11rw TACCTGGAGAACGGGAA 236
K1l1RV s
>K11lSegCons

GGTTCTCACCCCGTCCAGATAATGTATGGCTGCGACGTGGGGCCCGCCGGGCGCTTCC
TCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGA
CCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAG
GCGGTCCATGCGGCGGAGCAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGC
TCCGCAGATACCTGGAGAACGGGAA

>IMGTHLA:HLAO0004 A*01:04N 1099 bp

Length = 1099

Plus Strand HSPs:

Score = 1249 (193.4 bits), Expect = 5.8e-53, P = 5.8e-53, Group = 1
Identities 253/257 (98%), Positives = 253/257 (98%), Strand = Plus / Plus
Query: 1 GGTTCTCACCCCGTCCAGATAATGTATGGCTGCGACGTGGGGCCCGCCGGGCGCTTCCTC 60
Sbjot: 343 GTTCICACACCATCCAGATAATGTATCGCTGCCACGTGORECCGEACEGECECTICETE 402
Query: 61 CGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTG 120
Sbjet: 403 CCGGOTACCOOCAGGACGLCTACGACCECAAGEATTACATCGCCCTCAACGAGRACCTG 462
Query: 121 CGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCGGTC 180
Sbjet: 463 CCTCTTGEACCOLGECOEACATGOCACCTCAGATCACCARGCECARGTCEGAGRCERTE 522
Query: 181 CATGCGGCGGAGCAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGCAGA 240
Sbjet: 523 CATGCORCGGAGCAGCGOACAGTCTACCTCGAGRECCOOTEGTGEACEEECTCRCAG 562
Query: 241 TACCTGGAGAACGGGAA 257
Sojet: 583 TACCTCEAGAMCGEGAA 599
A3-2/2
>K11FW

CGCCGGTCCTGTAGTACGGGCAGCAGGGCGCTTGCTTCTTGGGTACCGGCAGGACG
CCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCG
GCGGACATGGCAGCTCATATCACCAAGCGCAAGTGGGAGGCGGTCCATGCGGCGGA
GCAGCGGAGAGTCTACCTGGGGGGGCCGGTGCGTGGACGGGCTCCGCAAATACCTG
GAGAACGGGAA

>K11RV

123

39
60

99
120

159
180

219
234



TCTGATGGTTCTCACACCATCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGG
GCGCTTCCTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCC
TGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAG
CGCAAGTGGGAGACGGCCCATGTGCTGGAGCAGGTAGAGCCCCCGGGGGTGCTCAC

GCTATCAGACGACA

CLUSTAL 2.1 multiple sequence alignment

K11FW
K11RV

K11FW
K11RV

K11FW
K11RV

K11FW
K11RV

K11FW
K11RV

>K11lSegCons
TCTGATGGTTCTCACACCATCCAGATAATGTATGGCTGCGACGTGGGGCCGGAC
GGGCGCTTCCTCCTTGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATC
GCCCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCATATC
ACCAAGCGCAAGTGGGAGGCGGTCCATGCGGCGGAGCAGCGGAGAGTCTACCTG
GGGGGGCCGGTGCGTGGACGGGCTCCGCAAATACCTGGAGAACGGGAA

--CGCCGGTCCT-=-===——————— GTA--GTACGG--GCAGCA-—-—-—-——-—-———— GGGCGC
TCTGATGGTTCTCACACCATCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGC
* kkx kK Kk kkk Kk kK X * %k Kk Kk

TTGCTTCTTGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAG
TTCCTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAG

*k KKk Kk E R R R R R R

GACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCATATCACCAAGCGCAAGTGGGAG
GACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAG

E R R R R R R

GCGGTCCATGCGGCGGAGCAGCGGAGAGTCTACCTGGGGGGGCCGGTGCGTGGACGGGCT

ACGGCCCATGTGCTGGAGCAG-GTAGAGCC--CCCGGGGGTGCTCACGC-—==—————

Kkkk KkkkkKk K Kkhkkkkkk Kk Kkkk )k K kK kkkkKk KKk * K

CCGCAAATACCTGGAGAACGGGAA 235
——————— TATC-AGACGACA---- 238

R * K * K

>IMGTHLA:HLAO0004 A*01:04N 1099 bp

Length = 1099

Plus Strand HSPs:

Score = 1236
Identities
Query: 4
Sbjct: 340
Query: 64
Sbjct: 400
Query: 124
Sbjct: 460
Query: 184
Sbjct: 520
Query: 244
Sbjct: 579

(191.5 bits Expect = 2.2e-52, P = 2.2e-52, Group =1

) ’
254/261 (97%), Positives = 254/261 (97%), Strand = Plus / Plus

GATGGTTCTCACACCATCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTC

CEorrrrrrrr e e e e e e e e e e e e e e
GACGGTTCTCACACCATCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTC

CTCCTTGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGAC

Cerr o rrrrrrr et e e e e e e e e e e e e e e
CTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGAC

CTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCATATCACCAAGCGCAAGTGGGAGGCG
AERERRN

RN FEEErrrrrr e e et ettt e e e ey
CTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCG

GTCCATGCGGCGGAGCAGCGGAGAGTCTACCTGGGGGGGCCGGTGCGTGGACGGGCTCCG

CErrrrrrrrrrrrrrr e rrr e e e et rrr rrr e e e e e
GTCCATGCGGCGGAGCAGCGGAGAGTCTACCTGGAGGG-CCGGTGCGTGGACGGGCTCCG

CAAATACCTGGAGAACGGGAA 264

T EEr ey
CAGATACCTGGAGAACGGGAA 599

Edited Sequences

>K11SeqEditl
TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACA
TCCGTGTCCCGGCCCGGCCGCGGGGAGCCACACTTCATCGCCGTGGGCTACG
TGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGAT
GGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCAG
GAGACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGA
CCCTGCGCGGCTACTACAACCAGAGCGAGGACA

124

63

399

123

459

183

519

243

578

31
60

91
120

151
180

211



>IMGTHLA:HLAO03435 A*03:41 546 bp
Length = 546

Plus Strand HSPs:

Score = 1327 (205.2 bits), Expect = 3.5e-56, P = 3.5e-56, Group =1
Identities = 267/269 (99%), Positives = 267/269 (99%), Strand = Plus / Plus

Query: 24 GCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCALC 83
Shict: 1 GOTCCCACTCCATGAGGTATMTCIICACATCCGTOICOCEE0CCEE0CE000EEAREECE 60
Query: 84 ACTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCG 143
Shict: 61 GOTICATCGOCETGOECTACTOBACCACACOCAGTICGTECGOTICCACAGLEACELES 120

Query: 144 CGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGG 203
FEEEEEEEEEr e e e e rrrrrrrrrrererre
Sbjct: 121 CGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGG 180

Query: 204 ACCAGGAGACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGACCC 263
FEEEEEEEEE e e e e

Sbjct: 181 ACCAGGAGACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGACCC 240
Query: 264 TGCGCGGCTACTACAACCAGAGCGAGGAC 292
FEETEEEEET T rr et
Sbjct: 241 TGCGCGGCTACTACAACCAGAGCGAGGAC 269
>K11lSegEdit2

TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCAC
ATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCACTTCATCGCCGTGGGCTA
CGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAG
GATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGA
CCAGGACACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGCGAACCT
GGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGCA

>IMGTHLA:HLAO03435 A*03:41 546 bp
Length = 546
Plus Strand HSPs:

Score = 1318 (203.8 bits), Expect = 8.9e-56, P = 8.9e-56, Group = 1
Identities = 266/269 (98%), Positives = 266/269 (98%), Strand = Plus / Plus

Query: 24 GCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCC 83
Sbjct: 1 GCTCCCACTCCATGAGGTATTICTTCACATCCGTGICCCRRCCCEE00OCOTIBACLELE 60
Query: 84 ACTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCG 143
Sbjct: 61 GCTTCATCOLOSTGRGCTACGTOOACEACACGCAGTICOTELERTTCRACAGIBACEECS 120
Query: 144 CGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGG 203
Sbjct: 121 COMGCCAGAGGATGGAGCCGCEEECGCCOTCATAGAGCACGAGOOCCCEEACTATICEG 160
Query: 204 ACCAGGACACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGACCC 263
Sbjct: 181 ACCAGGAGACACGGAATGTGAAGOOCCACTCACAGACTOACCAGCGARCCTOREGACEE 240
Query: 264 TGCGCGGCTACTACAACCAGAGCGAGGGC 292

Sbjct: 241 TGCGCGGCTACTACAACCAGAGCGAGGAC 269

K14 27-04

A2-1/1

>SK14FW

ATGGGCGAGGTATCAACTACACTCTCCGTGTACTGGCCTACAACGAGGGGAAGCCCACTT
CATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAG

125



CCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCA
GGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGGACCCTGCG
CGGCTACTACAACCAGAGCGAGGACA

>K14RV
CTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGTCC
CGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTC
GTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAG
CAGGAGGGGCCGGAGTATTGGGACCAGGAGTCAGGGAATGCTAAGGCCCAGAGACAGAAC
GTGTGCACGGCACCGAACATCCCGCG

CLUSTAL 2.1 multiple sequence alignment

K14FW ~ mmmmmmmmm e ATGGGC--——————-—~- GAGGTATCAACTACACTCTCCGTGT
K14RV CTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTT-CTACAC-CTCCGTGT
* % % * ok ok k ok ok ok *hkkkkk  kkkkkkkk
K14FwW ACTGGCCTACAACGAGGGGAAGCCCACTTCATCGCCGTGGGCTACGTGGACGACACGCAG
K14RV CCCGGCCCG-GCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAG
* kK kK Kk Kk kKK KhkKk AA A A A A A A A A A A A A A A A Ak A Ak Ak kA kkkk*
K14FwW TTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATA
K14RV TTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATA
KA A A A A A A A A A A A A A A A Ak Ak Ak Ak Ak Ak Ak Ak Ak kA Ak Ak Ak kA Ak Ak Ak Ak k ok ok ok k %
K14FwW GAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAG
K14RV GAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGTCAGGGAATGCTAAGGCCCAG—-—-AG
KAKKAKAKAKAKAKAKAKAKAAKAAAAKAA AN AN A A K KA, k), K,k * k) k%% KKk KkKk KKK KK * K
K14FW ACTGACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGACA 266
K14RV ACAGAACGTGTGCAC---GGCAC-—-—--— CGA-—--—- ACATCCCGCG-——————— 266
kK kK kK Kkkk k%K Kk kK * K KkkKk KKk Kk K
>K14SegCons

CTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGT
GTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACA
CGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCG
CCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATGTGAA
GGCCCAGTCACAGACTGACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACC
AGAGCGAGGACA

>IMGTHLA:HLAOO0043 A*11:01:01 1098 bp

Length = 1098

Plus Strand HSPs:

Score = 1351 (208.8 bits), Expect = 1.4e-57, P = 1.4e-57, Group = 1
Identities 271/272 (99%), Positives = 271/272 (99%), Strand = Plus / Plus
Query: 20 CAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGTCCCGGCCCGGCCGCGGGGAGC 79
Sbjct: 71 CORGCTCCCACTCCATGAGGTATTICTACACCTCCGICTCCEROCCORICEEO00EACE 130
Query: 80 CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 139
FEETEEErrrr e et et ettt e el
Sbjct: 131 CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 190
Query: 140 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT 199
Sbjot: 191 CCGCGAGCCAGAGEATGGAGCCGOGGACGCCOTCEATAGARCAGGAGREGCCARACTATT 250
Query: 200 GGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGGA 259
Sbjct: 251 GOOACCAGGAGACACGGAATOTGAAGGCCCAGTCACAGACTGACCOACTEGACCTCOEA 310
Query: 260 CCCTGCGCGGCTACTACAACCAGAGCGAGGAC 291
Sbjct: 311 COCTGCGOGGCTACTACAACCAGAGCGAGEAC 342
A2-2/2
>K14FW

126

31
58

91
117

151
177

211
233



CTCATGAGGTATTTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCG
CAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGA
GGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGA
CACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGACCCTGCGCGGCT
ACTACAACCAGAGCGAGGGCA

>K14RV
GTGCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTG
TCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAG
TTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATA
GAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGGAAGGCCCACTCACAGA
CTCACCGAGTGACCGGCACTGCGGG

CLUSTAL 2.1 multiple sequence alignment

K14FW = mmmm e mmmmm e mmm o CTCATGAGGTATTTCTTC-CATCCGTG
K14RV GTGCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTG
R R R IR I I Ik kb b b b I S b b b kO O i
K14FW TCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAG
K14RV TCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAG
B R R R R R R R R R R I I I S I S S
K14FW TTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATA
K14RV TTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATA
R R R R R R R R R R R R R R I S S S S
K14FwW GAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAG
K14RV GAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAG-GAAGGCCCACTCACAG
KA A A A A A A A A A A A A A A A A A A A A A A kA kA Ak Ak kA Ak Ak Ak hkhkk Ak kkk kA Ak kkk ok k%
K14FwW ACTCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGCA 261
K14RV ACTCACCGAGTG-ACC----GGCACTGCGGG-—=—=—=—=—=————————————— 265
R R * kK Kk Kk kK KX
>K14SegCons

GTGCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCCATCCGT
GTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACG
CAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCLGT
GGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCA
CTCACAGACTCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAG

GGCA

>IMGTHLA:HLAO01218 A*02:43N 1099 bp

Length = 1099

Plus Strand HSPs:

Score = 1327 (205.2 bits), Expect = 1.7e-56, P = 1.7e-56, Group =1

Identities 269/272 (98%), Positives = 269/272 (98%), Strand = Plus / Plus
Query: 23 CAGGCTCTCACTCCATGAGGTATTTCTTC-CATCCGTGTCCCGGCCCGGCCGCGGGGAGC 81
Sbjct: 71 CORGCTCTCACTCCATGAGOTATTICTICACATCCGTCTCCEROCCORICELO00EARE 130
Query: 82 CCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 141

FEREEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e e e e el

Sbjct: 131 CCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 190
Query: 142 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATT 201
Sbict: 191 CCOCGAGCCAGAGGATGOAGCCGCEE0COLCTCOATACACCAGCACIRTCCCRACTATT 250
Query: 202 GGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGA 261
Sbjct: 251 GOOACGGGGAGACACCOAAACTGAAGOCCCACTCACAGACTCACCCACTEGACCTCOEA 310
Query: 262 CCCTGCGCGGCTACTACAACCAGAGCGAGGGC 293
A2-1/2

127

26
60

86
120

146
180

206
239



>K14FW
CTGGTCGGAGGTACATTACTACACTCTCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGLT
TCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGA
GCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACC
AGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGGACCCTGC
GCGGCTACTACAACCAGAGCGAGGGCA

>K14RV
TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTT
CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
GCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGACATGTTAAGGCCCAGACACAGA
CGTGCTGCTGGCAGCCGCGATGCATGCG

CLUSTAL 2.1 multiple sequence alignment

Kl4Frw  —=mm—————= CTGGTCG-=—==———=—=—————————— GAGGTACATTACTACACTCTCCGT
K14RV TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGT--ATTTCTACAC-CTCCGT
*kk  kkk * k k k k *hkk kkkkkk kkkkkk
K14FwW GTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCA
K14RV GTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCA
KA A A A A A A A A A A A A A A A Ak Ak Ak Ak Ak Ak Ak Ak Ak kA Ak Ak Ak kA Ak Ak Ak Ak k ok ok ok k %
K14FwW GTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGAT
K14RV GTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGAT
R R R R R R R R R R R I I S S S e S
K14FwW AGAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGA-ATGTGAAGGCCCAGTCAC
K14RV AGAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGACATGTTAAGGCCCAGACAC
KAKKKAKAKAKAKAKAKAKAKAKAKAKAAKAKAAAAAAAAAAA A A A AR A A kk, hAhkkhk hkhkkhkkhkhkhkhkhk *%x%
K14FwW AGACTGACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGCA 267
K14RV AGAC-—--—-- GIG—-=-—==—————- CTGC-TGGCAGCCGCGATGCATGCG-—-—-—-— 268
Kk kK * kK Kk kK * kK * * K * kK
>K14SegCons

TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGTCC
CGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCG
TGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCA
GGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGAC

CGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGCA

>IMGTHLA:HLAOO043 A*11:01:01 1098 bp

Length = 1098

Plus Strand HSPs:

Score = 1342 (207.4 bits), Expect = 3.6e-57, P = 3.6e-57, Group = 1

Identities 270/272 (99%), Positives = 270/272 (99%), Strand = Plus / Plus
Query: 21 CAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGTCCCGGCCCGGCCGCGGGGAGC 80
Sbjct: 71 CORGCTCCCACTCCATGAGOTATTICTACACCTCCGTCTCCEE0CCORICEEO00EACE 130
Query: 81 CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 140
Sbjct: 131 CCCGCTICATCOCCGTGOGCTACGTGOACCACACGCACTICTGOGATICEACAGCEALE 190
Query: 141 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT 200
Sbjct: 191 CCOCGAGCCAGAGGATGOAGCCGCGEOCOCCETCOATACACCAGCAGIAECCERACTATT 250
Query: 201 GGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGGA 260
Sbjct: 251 GOOACCAGGAGACACGGAATOTGAAGGCCCAGTCACAGACTGACCOACTGACCTCOEA 310
Query: 261 CCCTGCGCGGCTACTACAACCAGAGCGAGGGC 292

Sbjct: 311 CCCTGCGOGGCTACTACAACCAGAGCGAGEAC 342

128

31
57

91
117

151
177

210
237



A2-2/1

>K14FW
TCTGAGGTATTTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCA
GTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGG
ATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACA
CGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGACCCTGCGCGGCTAC
TACAACCAGAGCGAGGACAA

>K14RV
GTTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTG
TCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAG
TTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATA
GAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAG
ACTCACCGATTGACCTGGCAGCTGCCGC

CLUSTAL 2.1 multiple sequence alignment

K14FW =~ —mmmmmmmmmmm e TC--TGAGGTATTTCTTC-CATCCGTG

K14RV

GTTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTG

* K Kkhkkkkkhkkhkkhkk kk kkhkk k), K khkk k k k)%

K14FW TCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAG
K14RV TCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAG
R R R R R R R R R R R R R R I S S S S
K14FwW TTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATA
K14RV TTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATA
KA A A A A A A A A A A A A A A A A Ak kA Ak kA Ak Ak kA kA Ak Ak Ak k kA kA Ak Ak kA Ak k ok ok, k%
K14FwW GAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAG
K14RV GAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAG
KA A A A A A A A A A A A A Ak A kA Ak kA Ak Ak Ak Ak Ak Ak Ak Ak Ak Ak kA kA kA kA Ak k ok ok k %
K14FwW ACTCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGACAA 260
K14RV ACTCACCGA-TTGACCTGG---——-—=-—--— CAGCTGCCGC-======—=—=—=———— 268
Kk Ak Ak Ak hkhkhkkk Kk Kk kkkkKk * kK k  * *
>K14SegCons

GTTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCCATCCGTG
TCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCA
GTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGA
TAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCA
CAGACTCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGACAA

>IMGTHLA:HLAO01218 A*02:43N 1099 bp

Length = 1099

Plus Strand HSPs:

Score = 1327 (205.2 bits), Expect = 1.7e-56, P = 1.7e-56, Group =1
Identities 269/272 (98%), Positives = 269/272 (98%), Strand = Plus / Plus
Query: 23 CAGGCTCTCACTCCATGAGGTATTTCTTC-CATCCGTGTCCCGGCCCGGCCGCGGGGAGC 81
Sbjet: 71 CORGCTCTCACTCCATGAGOTATTTCTICACATCCGTGTCCCGRCOCORCCALaRERAGE 130
Query: 82 CCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 141
Sbjet: 131 CCCGCTICATCGCAGTGGGCTACGICEACGACACGCAGTTCOTCCGOTTCGACARCEACE 190
Query: 142 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATT 201
Shict: 191 CCOCGAGCCAGAGGATGGAGCOGCEGACOCCOTCRATAGAGCACGAGIETCCOGAGTATT 250
Query: 202 GGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGA 261
Sbjot: 251 GOGACGGGCAGACACGGARACTGAAGGCCCACTCACARACTCACCCAGTGEACCTGEGEA 310
Query: 262 CCCTGCGCGGCTACTACAACCAGAGCGAGGAC 293

Shjet: 311 CCCTGCGLCGCTACTACAACCAGAGCGAGRCE 342

129

24
60

84
120

144
180

204
240



A3-1/2

>K14FW

CTGAGCATGGTAGTGGGCCGGAGGGCGCTTCCTCCGCGGGTACCCCAGTCGCCTACACGG
CAGGATTACATCGCCCTGAAAGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCT
CAAATCACCAAGCACAAGTGGGAGGCGGCCCATGTGGCGGAGCAGCAGAGAGCCTACCTG
GAGGGCACGTGCGTGGAGTGGCTCCGCAGATACCTGGAGAACGGGAAG

>K14RV

CTGGTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGCTTCC
TCCGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACC
TGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGGAGACGGC
CCATGGGCGGAGCAGTTAGAGCCTACCGGAGGGCACATGGCCACACGCA

CLUSTAL 2.1 multiple sequence alignment

K14FwW
K14RV

K14FwW
K14RV

K14FwW
K14RV

K14FW
K14RV

K14FwW
K14RV

>K14SegCons
CTGGTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGCT
TCCTCCGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAG
AGGACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGT
GGAGACGGCCCATGTGGCGGAGCAGCAGAGAGCCTACCTGGAGGGCACGTGCGTGGA
GTGGCTCCGCAGATACCTGGAGAACGGGAAG

CTGA--——————————————————— GCATGGTAGTG---——-— GGCCGGAG-GGCGCTTCC
CTGGTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGCTTCC
* kK K kKKK * K Kk Kk KKKk K KKk KkKk KKK KK

TCCGCGGGTACC-CCAGT-CGCCTAC-ACGGCA-GGATTACATCGCCCTGAAAGAGGACC
TCCGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACC

KAKKKAKAKAKAKAKAAKN KAAKAAKk KAAKAKAAA, KA KAK kA, KA AAAAAAAA AR A AR A AR AR A AR AR,

TGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAAATCACCAAGCACAAGTGGGAGGCGG
TGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGG-AGACGG

KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A, *k Ak khkhkhkhkhkhkhkkkkkkk* * %k *%k%

CCCATGTGGCGGAGCAGCAGAGAGCCTACCTGGAGGGCACGTGCGTGGAGTGGCTCCGCA
CCCATG-GGCGGAGCAGTT-AGAGCCTACC-GGAGGGCACAT-———————— GGCCACACG
K,k ok k kK KKK KKk ko kK Kk KK KXXKXXK kkkokkkkhkk * *kKk K x

GATACCTGGAGAACGGGAAG 228
CA=—=mmmmmmmm o 229

>IMGTHLA:HLAO0O017 A*02:12 1098 bp

Length = 1098

Plus Strand HSPs:

Score = 1267
Identities
Query: 1
Sbjct: 341
Query: 61
Sbjct: 401
Query: 121
Sbjct: 461
Query: 180
Sbjct: 521
Query: 240
Sbjct: 581

(196.2 bits Expect = 8.9e-54, P = 8.9e-54, Group =1

) ’
257/260 (98%), Positives = 257/260 (98%), Strand = Plus / Plus

CTGGTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGCTTCC

e rrrr e e e e e e e e e e e e e e e e
CCGGTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGTCGGACTGGCGCTTCC

TCCGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACC

FEEErrrrr e e e e e e e e e e e e e e e e e e e
TCCGCGGGTACCACCAGTACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACC

TGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGG-AGACGG

FEErrrrrerr e e e e e e e e e e e e e e
TGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGGGAGGCGG

CCCATGTGGCGGAGCAGCAGAGAGCCTACCTGGAGGGCACGTGCGTGGAGTGGCTCCGCA

FEEEErrrrer et e et e e e e e e e e
CCCATGTGGCGGAGCAGCAGAGAGCCTACCTGGAGGGCACGTGCGTGGAGTGGCTCCGCA

GATACCTGGAGAACGGGAAG 259

FEEEEET e
GATACCTGGAGAACGGGAAG 600

130

60

400

120

460

179

520

239

580

32
60

88
120

148
179

208
227



A3-2/2

>K14FW

ATGAGTACTGGCCGGACGGGCGCTTTCTCCACGGGTACCGGCAGGACGCCTACT
ACGGCAAGGATTACATCGCCCTGAAAGAGGACCTGCGCTCTTGGACCGCGGCGG
ACATGGCAGCTCATATCACCAAGCGCAAGTGGGAGGCGGACCATGCGGCGGAAC
ATCAGAGAGCCTACCTGGAGGGCCGGTGCGTGGGGTGGCTCCGCAACTACCTGG

ACAACGGGAAGAC

>K14RV

GGATGGTTCTCACACCATCCAAATAATGTATGGCTGCGACGTGGGGCCGGACGG
GCGCTTCCTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGC
CCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATACAGCTCAGATCACC
AAGGGCAAATTGGAGACGGCCCATACGGCGGAACCACGGATAGCCCACCGGGGT

GCTCACGGCGACCA

CLUSTAL 2.1 multiple sequence alignment

K14FwW
K14RV

K14FwW
K14RV

K14FwW
K14RV

K14FW
K14RV

K14FwW
K14RV

>K14SegCons
GGATGGTTCTCACACCATCCAAATAATGTATGGCTGCGACGTGGGGCCGGAC
GGGCGCTTTCTCCACGGGTACCGGCAGGACGCCTACTACGGCAAGGATTACA
TCGCCCTGAAAGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCA
TATCACCAAGCGCAAGTGGGAGGCGGACCATGCGGCGGAACATCAGAGAGCC
TACCTGGAGGGCCGGTGCGTGGGGTGGCTCCGCAACTACCTGGACAACGGGA

AGAC

—————————————————————— ATGA-GTA-—--CTG----—----GCCGGACGGGCGCTT
GGATGGTTCTCACACCATCCAAATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTT
Kk Kk kKK * kK Kkhkkkkhkkhkk kK kK k K Kk k%K

TCTCCACGGGTACCGGCAGGACGCCTACTACGGCAAGGATTACATCGCCCTGAAAGAGGA
CCTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGA

KAKK KAKAKAKAAKAKAKAAKAKAAKAAAAAAAA K, AAK AR AA AR AR A A A A A A K, KAk k kK

CCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCATATCACCAAGCGCAAGTGGGAGGC
CCTGCGCTCTTGGACCGCGGCGGACATA-CAGCTCAGATCACCAAGGGCAAATTGGAGAC

ER R R R R R KAk Ak Ak hkk KAhkhkhkhkhkhkkk *kkk * K(kkk *

GGACCATGCGGCGGAACATCAGAGAGCCTACCTGGAGGGCCGGTGCGTGGGGTGGCTCCG
GGCCCATACGGCGGAACCACGGATAGCCCACC-—==——==—=—————— GGGGTG--CTCA
Kk kkkk KAk kkkkk kK * kK kkkk Kk Kk * Kk kK kK *

CAACTACCTGGACAACGGGAAGAC 229
CGGCGACCA-——==——========= 230

* * kK x

>IMGTHLA:HLAO5450 A*11:66 546 bp

Length = 546

Plus Strand HSPs:

Score = 1193
Identities
Query: 1
Sbjct: 266
Query: ol
Sbjct: 326
Query: 121
Sbjct: 386
Query: 181
Sbjct: 446
Query: 241

(185.0 bits Expect = 3.9e-50, P = 3.9e-50, Group =1

) 4
249/262 (95%), Positives = 249/262 (95%), Strand = Plus / Plus

GGATGGTTCTCACACCATCCAAATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTT

FErrrrrrrrrrr ettt e e e e e e e e e e
GGACGGTTCTCACACCATCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTT

TCTCCACGGGTACCGGCAGGACGCCTACTACGGCAAGGATTACATCGCCCTGAAAGAGGA

CEEr et e e e e e e e e e e e et e
CCTCCGCGGGTACCGGCAGGACGCCTACTACGGCAAGGATTACATCGCCCTGAACGAGGA

CCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCATATCACCAAGCGCAAGTGGGAGGC

CErrrrrrrrrrr e rrr e e e e P e e e e e
CCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGC

GGACCATGCGGCGGAACATCAGAGAGCCTACCTGGAGGGCCGGTGCGTGGGGTGGCTCCG
Eorrrrrrrrrr e e e e e e e e e e e e
GGCCCATGCGGCGGAGCAGCAGAGAGCCTACCTGGAGGGCCGGTGCGTGGAGTGGCTCCG

CAACTACCTGGACAACGGGAAG 262
N

131

60

325

120

385

180

445

240

505

25
60

85
120

145
179

205
221



Sbjct: 506 CAGATACCTGGAGAACGGGAAG 527

A4-1/2H

>K14FW
CCCTGCTGTGAAGCGCTTAGCCCCCTGAGTGCTGGGCCCTGAGCTTCTACCCT
GCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGACAC
GGAGCTCGTGGAGACCAGGCCTGCAGGGGATAA

>K14RV
TCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACC
CTGAGGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCGGCAG
CGGGAGGGGAGGACCAGACTCAGCAACCAAAACGCA

CLUSTAL 2.1 multiple sequence alignment

Ki4rw === CCC----TGC-TGTGAA-—---— GCGCT-—--- TAGCC-—-—-—--—- CCCTGAG-T 30
K14RV TCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGGT 60
* * * Kk k kKK * kK K * * * R 3
K14FwW GCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGG 90
K14RV GCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACC-GGCAGCGGGA-GGGGAGG 118

KA A A A A A A A A A A A A A A A A A A A A A A A A A kA kA Ak Ak kA kA k Ak hkkkkkkkk Ak kkk k%

K14FwW ACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATAA 139
K14RV ACCAGACTCAGCA-—=-=—==—==—————— ACCAAAAC-GCA--—=--—-- 142

Kkhkkkkkk KKk K Kk kK * kKK
>K14SegCons

TCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCAC
CCTGAGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGC
AGCGGGATGGGGAGGACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCC
TGCAGGGGATAA

>IMGTHLA:HLAOO005 A*02:01:01:01 1098 bp
Length = 1098
Plus Strand HSPs:

Score = 815 (128.3 bits), Expect = 2.3e-33, P = 2.3e-33, Group =1
Identities = 165/166 (99%), Positives = 165/166 (99%), Strand = Plus / Plus

Query: 2 CGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAG-TG 60
Shict: 621 COCCCCCAAAACGCATATGACTCACCACGCTOICTCIGACCATGAAGCCACCCTGAGETG 660
Query: 61 CTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGA 120
Shict: 681 CTOGECCCTGACCTICIACCCTOLGCAGAICACACTEACCTRCAGCOBEATEEERACE 7140
Query: 121 CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT 166

Shjct: 741 CCAGACCCAGGACACGGAGUICOTGGACACCAGGCCTGCAGRGSAT 788

A4-2/2H

>K14FW

CGCCCTGCAGTGTGGCCCTTCGGCCCCCTGAGTGCTGGGCCCTGGGCTTCT
ACCCTGCGGAGATCCACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCA
GGACACGGAGCTTGTGGAGACCAGGCCTGCAGGGGATA

>K14RV
CCCCCCCCAAGACACATATGACCCACCATTCCATCTCTGACCATAAGGCCA
CCCTGAGGTGCTGGGCCCTGGGCTTCTACCCTTGGGAGATCACACTGACCG
GCAGCAGGAGGAAAGGAACAAGATCAGCAACAAGCACG

CLUSTAL 2.1 multiple sequence alignment

K14FwW CGCCCTGCAG---——— TGTGGCCC----TTC———==—————=————— GGCC-CCCTGAG-T 33

132



K14RV CCCCCCCCAAGACACATATGACCCACCATTCCATCTCTGACCATAAGGCCACCCTGAGGT 60

* kK Kk * * * kK kKK * * * K*hkKkKk KAk kkkkk X
K14FW GCTGGGCCCTGGGCTTCTACCCTGCGGAGATC-CACTGACCTGGCAGCGGGATGGGGAGE 92
K14RV GCTGGGCCCTGGGCTTCTACCCTTGGGAGATCACACTGACC-GGCAGCAGGAGGAAAGGA 119

R R R R R KAk Ak Ak A KAk KAk hkhkhkhkhkk K,k kkk* *kk * *
K14FW ACCAGACCCAGGACACGGAGCTTGTGGAGACCAGGCCTGCAGGGGATA 140
K14RV ACAAGATC-—-------= AGC----=-——= AACAAGCACG-—-—-—---~ 140

Kk Kk *k Kk * * * * kk k% *

>K14SeqgCons
CCCCCCCCAAGACACATATGACCCACCATTCCATCTCTGACCATAAGGC
CCCCTGAGTGCTGGGCCCTGGGCTTCTACCCTGCGGAGATCCACTGACC
TGGCAGCGGGATGGGGAGGACCAGACCCAGGACACGGAGCTTGTGGAGA
CCAGGCCTGCAGGGGATA

>IMGTHLA:HLAOO0043 A*11:01:01 1098 bp
Length = 1098
Plus Strand HSPs:

Score = 714 (113.2 bits), Expect = 8.4e-29, P = 8.4e-29, Group =1
Identities = 152/159 (95%), Positives = 152/159 (95%), Strand = Plus / Plus

Query: 9 AAGACACATATGACCCACCATTCCATCTCTGACCATAAGGCC-CCCTGAG-TGCTGGGCC 66
Shict: 628 AAGACACATATGACCCACCACCCCATCTCTGACCATGAGOCCACCTCAGGTSETGREEE 667
Query: 67 CTGGGCTTCTACCCTGCGGAGATC-CACTGACCTGGCAGCGGGATGGGGAGGACCAGACC 125
FErrrrrrrrrrrrrrr et r et rrrr e e e e e e e e e e e e

Sbjct: 688 CTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACC 747
Query: 126 CAGGACACGGAGCTTGTGGAGACCAGGCCTGCAGGGGAT 164

Shict: 748 CAGGACACGOAGCTCHTGOACACCAGOCCTOCAGREGAT 786

A4-3H/1

>K14FW

AGACCTGGGGGGGCTGGGGCGGCCCCCGCCGAAGTCACGGAGCTCGT
GGACACCGGCCTGCAGGGGATGGAACCTTCCAAAAGTGGGCGGCTGT
GGTGGTGCCTTCTGGAGAGGAGCAAAGATACACCTGCCATGTGCAGC
ATGAGGGTTTGCCCAAGCCCCTCACCCTGAGATGGACG

>K14RV
CTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACC
AGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGA
ACCTTCCAGAAGTGGGCGGCTGTGGTGGTGCCTTCGGAGAGGAGCAG
AGCATACGGGGGGCCATGTGCAGTCAGACTTACGGACGG

CLUSTAL 2.1 multiple sequence alignment

Kl4FWw = mmmmmmm——— oo AGACCTGG--GGGGGCTGGGGCGGCCCCCGCCGAAGTCAC 38
K14RV CTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGACAC 60
* ok ok ok ok ok k * kkk kkkkk kk kK *k ok ok kkk
K14FwW GGAGCTCGTGGACACC-GGCCTGCAGGGGATGGAACCTTCCAAAAGTGGGCGGCTGTGGT 97
K14RV GGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTGTGGT 120

khkkhkhkhkhkhkhkhkkhkhk hhk hhkkkhhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhk hhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkk

K14FW GGTGCCTTCTGGAGAGGAGCAAAG-ATACACCTG-CCATGTGCAGCATGAGGGTTTGCCC 155
K14RV GGTGCCTTC-GGAGAGGAGCAGAGCATACGGGGGGCCATGTGCAGTCAGA-—-——————— 169
KAk Ak Ak Ak Ak kA hk KAk hkhkhkhkhkhkhkhkk K%k *kk% * kA kK Kk Kk kK kK * *
K14FW AAGCCCCTCACCCTGAGATGGACG 179
K14rv === CTTAC----GGACGG--- 180
*k kK *k kK
>K14SegCons

CTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGA
CCAGACCCAGGACACGGAGCTCGTGGACACCGGCCTGCAGGGGAT

133



GGAACCTTCCAAAAGTGGGCGGCTGTGGTGGTGCCTTCTGGAGAG
GAGCAAAGATACACCTGCCATGTGCAGCATGAGGGTTTGCCCAAG
CCCCTCACCCTGAGATGGACG

>IMGTHLA:HLA06081 A*02:294 822 bp
Length = 822

Plus Strand HSPs:

Score = 953 (149.0 bits), Expect = 1.8e-39, P = 1.8e-39, Group =1
Identities 195/199 (97%), Positives = 195/199 (97%), Strand = Plus / Plus
Query: 1 CTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGACAC 60
FEREEEEEE e e e e e e e e e e e e e e e e e e e e e e
Sbjct: 623 CTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGACAC 682
Query: 61 GGAGCTCGTGGACACC-GGCCTGCAGGGGATGGAACCTTCCAAAAGTGGGCGGCTGTGGT 119
N N
Sbjct: 683 GGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTGTGGT 742
Query: 120 GGTGCCTTCTGGAGAGGAGCAAAGATACACCTGCCATGTGCAGCATGAGGGTTTGCCCAA 179
R
Sbjct: 743 GGTGCCTTCTGGAGAGGAGCAGAGATACACCTGCCATGTGCAGCATGAGGGTTTGCCCAA 802
Query: 180 GCCCCTCACCCTGAGATGG 198
FEREEEEEE e
Sbjct: 803 GCCCCTCACCCTGAGATGG 821
K16 27-04
A2-1/1
>K16FW
GAAACCCCAACCAGGTTGACCACGAAGCTCCGGTACTTCTAACCTCCGTGTCCTGGCCCG
GCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGT
TCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGG
GGCCGGAGTATTGGGACCGGAACACACGGAATGTGAAGGCCCACTCACAGACTGACCGAG
AGAGCCTGCGGATCGCGCTCCGCTACTACAACCAGAGCGAGGACA
>K16RV
TGTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTG
TCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAG
TTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATA
GAGCAGGAGGGGCCGGAGTATTGGGACCGGAACACACGGAATGTAAGGCCCACTCACAGA
CGACCGATAGAGACCCGCACCTCCT
CLUSTAL 2.1 multiple sequence alignment
K16FW GAAACCCCAACCAG-GTTGACCACGAAGCTCC—=====———— GGTACTTCTA-ACCTCCG
K16RV —-—TGTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACCTCCG
* kk  kkk * ok *k ok ok kkkkk *khkkk khkkkk kkkkkkk
K16FW TGTCCTGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGC
K16RV TGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGC
khkkkhkk hhkkkhkhkhkhkhkhkhkhkkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhhkhkhkhkkhkkkkhkkhkkhkkhkkhkkhkkhkkhkkkk
K16FW AGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGETGGA
K16RV AGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGETGGA
khkkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkk
K16FW TAGAGCAGGAGGGGCCGGAGTATTGGGACCGGAACACACGGAATGTGAAGGCCCACTCAC
K16RV TAGAGCAGGAGGGGCCGGAGTATTGGGACCGGAACACACGGAATGT-AAGGCCCACTCAC
KA A A A A A A A A A A A A A Ak Ak Ak Ak khkkkkkkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkk Ak kkk ok ok ok ok ok kK%
K16FW AGACTGACCGAGAGAGCCTGCGGATCGCGCTCCGCTACTACAACCAGAGCGAGGACA 285
K16RV AGAC-GACCGATAGAGACC——=——-- CGCACCTC-CT————===—————————————— 265
Kk hkkk KAk kkkk Khkkk KX * Kk k  x * k%
>K16SegCons

TGTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTACTTCTAACCTCCG
TGTCCTGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACA
CGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGL

134

48
58

108
118

168
178

228
237



CGTGGATAGAGCA!
CCCACTCACAGAC
GCGAGGACA

>IMGTHLA:HLAO
Lengt
Plus Strand

Score = 1318

Identities =
Query: 23
Sbjct: 71
Query: 82
Sbjct: 131

Query: 142
Sbjct: 191
Query: 202
Sbjct: 251
Query: 262

Sbjct: 311

A2-2/2

>K16FW

GGAGGGGCCGGAGTATTGGGACCGGAACACACGGAATGTGAAGG
TGACCGAGAGAGCCTGCGGATCGCGCTCCGCTACTACAACCAGA

0071 A*25:01:01 1098 bp
h = 1098

HSPs:

(203.8 bits) Expect = 4.4e-56, P = 4.4e-56, Group =1

268/272 (98%), Positives = 268/272 (98%), Strand = Plus / Plus

CAGGCTCCCACTCCATGAGGTACTTCTA-ACCTCCGTGTCCTGGCCCGGCCGCGGGGAGC

Forrrrrrrrr e e rrrr e rr e e e e e e e
CGGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGTCCCGGCCCGGCCGCGGGGAGC

CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG

FEEETEEErer e e e e e e e e e e e e e e e e et
CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG

CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT

FEErrrrrrr et e e e e e e e e e e e e e e e e e
CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT

GGGACCGGAACACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGAGAGCCTGCGGA

CEErrrrrrrr et e e e e e e e e e e e e e e e e e
GGGACCGGAACACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGAGAGCCTGCGGA

TCGCGCTCCGCTACTACAACCAGAGCGAGGAC 293

FEEEEEErrr e e e e et
TCGCGCTCCGCTACTACAACCAGAGCGAGGAC 342

TCTGAGGTATTTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGTGCCCCGCTTCATCGCA
GTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGG
ATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAAACA
CGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGACCCTGCGCGGCTAC
TACAACCAGAGCGAGGGCA

>K16RV

GTTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTG
TCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAG
TTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATA
GAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGGAAGGCCCACTCACAGA

81

130

141

190

201

250

261

310

CTCACCGAGGGACCGGGACTGAG

CLUSTAL 2.1 multiple sequence alignment

K16FW = mmmmmmmmm e TC--TGAGGTATTTCTTC-CATCCGTG
K16RV GTTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTG
* K Kkhkkkkhkkhkkhkkhkkhkk khk k) K Ak Kk kA k)%
K16FW TCCCGGCCCGGCCGCGGGGTGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAG
K16RV TCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAG
KAKAKAKAKAKAKAKAKAKAKAAAAKAA A, A A A AR A AR AR A AR A AR A AR A A A A A A A A A Ak Ak A Ak kKK
K16FW TTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATA
K16RV TTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATA
KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak A A A A A * kKK
K16FW GAGCAGGAGGGTCCGGAGTATTGGGACGGGGAAACACGGAAAGTGAAGGCCCACTCACAG
K16RV GAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAG-GAAGGCCCACTCACAG
KAKAKAAKAKAAAKAAKAAAAAAAAA A A A A A A KA, A hkhhA A hhhh, A hkhkhk kA kA kA kA k kKK
K16FW ACTCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGCA 259
K16RV ACTCACCGAG-GGACC--GGGACT—~—===——=—=————=—————— GAG-------- 263
R S * Kk Kk kK * Kk
>K16SegCons

135

24
60

84
120

144
180

204
239



GTTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCCATCCG
TGTCCCGGCCCGGCCGCGGGGTGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACA
CGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGLGC
CGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAAACACGGAAAGTGAAGG
CCCACTCACAGACTCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGA
GCGAGGGCA

>IMGTHLA:HLA01218 A*02:43N 1099 bp
Length = 1099
Plus Strand HSPs:

Score = 1309 (202.5 bits), Expect = 1.le-55, P = 1.le-55, Group = 1
Identities = 267/272 (98%), Positives = 267/272 (98%), Strand = Plus / Plus

Query: 23 CAGGCTCTCACTCCATGAGGTATTTCTTC-CATCCGTGTCCCGGCCCGGCCGCGGGGTGC 81
Sbjct: 71 CORBCTCTCACTCCATGAGOTATTICTICACATCCGTGTCCEE00COBCCE00000ACE 130
Query: 82 CCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 141
Sbct: 131 COOGCTICATCOCAGTGOGCTACGTGOACOACACGCAGTICGTGOOOTICACAGLEALE 190
Query: 142 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATT 201
Sbict: 191 COBCGAGCCAGACGATGOAGICECCE0CO0CETCRATACACCAGCAGIITCCRRAGTATT 250
Query: 202 GGGACGGGGAAACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGA 261
Sbjct: 251 GGGACGOGCAGACACGGARAGTCAMGECCCACTCACAGACTCACCGAGTORACCTAREEA 310
Query: 262 CCCTGCGCGGCTACTACAACCAGAGCGAGGGC 293

Sbjct: 311 CCCTGOGCOGCTACTACAACCAGAGLGAGECE 342

A2-1/2

>K16FW

ACTACCTGCTCGAGGTATATTCTACACCTCCGTGTCCCGGCCCGGCCGCGGGGA
GCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGA
CAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGA
GGGGCCGGAGTATTGGGACCGGAACACACGGAATGTGAAGGCCCACTCACAGAC
TGACCGAGAGAGCCTGCGGATCGCGCTCCGCTACTACAACCAGAGCGAGGGCC

>K16RV
TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACCTC
CGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGA
CGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCC
GCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCGGAACACACG
GAATGTGAAGGCCCACTCACAGACGACCGATAGACACCCGCACGCCGCG

CLUSTAL 2.1 multiple sequence alignment

K16FW ~  ———————— ACTACCTGCTC——=============== GAGGTATATTCTACACCTCCGTGT
K16RV TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTAT-TTCTACACCTCCGTGT
* Kk k Kk **  * khkkkkkk kkkkkkkkkkkkkkkk
K16FW CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
K16RV CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
khkkhkhkhkkhhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkkkkhkkhkkhkkhkkhkkhkkkkkk
K16FW TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG
K16RV TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG
KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak Ak Ak kA kA Ak Ak Ak Ak Ak k ok kK&
K16FW AGCAGGAGGGGCCGGAGTATTGGGACCGGAACACACGGAATGTGAAGGCCCACTCACAGA
K16RV AGCAGGAGGGGCCGGAGTATTGGGACCGGAACACACGGAATGTGAAGGCCCACTCACAGA
KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A kA kA A kA kA kA Ak Ak Ak kA k ok ok kK&
K16FW CTGACCGAGAGA-GCCTGCGGATCGCGCTCCGCTACTACAACCAGAGCGAGGGCC 269
K16RV C-GACCGATAGACACCCGCACGCCGCG-—— === === === === ——————mmmmmo— 265
* kA kK kK Kk Kk * kK x * kK x

136

35
59

95
119

155
179

215
239



>K16SegCons
TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACC
TCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACG
TGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGAT
GGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCGG
AACACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGAGAGCCTGCGGA
TCGCGCTCCGCTACTACAACCAGAGCGAGGGCC

>IMGTHLA:HLAOOO71 A*25:01:01 1098 bp

Length = 1098

Plus Strand HSPs:

Score = 1342 (207.4 bits), Expect = 3.6e-57, P = 3.6e-57, Group =1
Identities 270/272 (99%), Positives = 270/272 (99%), Strand = Plus / Plus
Query: 21 CAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGTCCCGGCCCGGCCGCGGGGAGC 80
Frrrrrerrrrr e e e et ettt et e e e e e
Sbjct: 71 CGGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGTCCCGGCCCGGCCGCGGGGAGC 130
Query: 81 CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 140
PEEErrerr e e e e et et e e ettt e e e
Sbjct: 131 CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 190
Query: 141 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT 200
PEEErrerr e e e e et et e e ettt e e e
Sbjct: 191 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT 250
Query: 201 GGGACCGGAACACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGAGAGCCTGCGGA 260
PEEErrerr e e e e et et e e ettt e e e
Sbjct: 251 GGGACCGGAACACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGAGAGCCTGCGGA 310
Query: 261 TCGCGCTCCGCTACTACAACCAGAGCGAGGGC 292
FEEETEETTErr et e e e |
Sbjct: 311 TCGCGCTCCGCTACTACAACCAGAGCGAGGAC 342
A2-2/1
>K16FW
AACCTTCTGCTGAGTATTTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTT
CATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAG
CCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGG
GGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGACCCTGCG
CGGCTACTACAACCAGAGCGAGGACA
>K16RV
TCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
GCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGAC
TCACCGAGTGACCTGGCAGTG
CLUSTAL 2.1 multiple sequence alignment
K16FW -—-—-AACC--TTCT-—-——————-— GCT--————————- GAGTATTTCTTC-CATCCGTGTC
K16RV TCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTC
* kK * kK * k% *khkhkhkkkkkkk khkkkkkkkkk
K16FW CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
K16RV CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak Ak Ak Ak hkk ok ok ok ok ok ok ok ok ok ok k% %%
K16FW CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
K16RV CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A kA Ak Ak Ak Ak Ak kA A Ak Ak hkk ok ok kKK
K16FW GCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGAC
K16RV GCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGAC

KA A A A A A A A A A A A A A A A A A A A A A A A Ak kA kA A A A Ak Ak kA kA Ak Ak kA kA Ak Ak kk ok kK&

137

33
60

93
120

153
180

213
240



K16FW
K16RV

>K16SegCons
TCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGGAGTATTTCTTCCATCCGTGT
CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCA
GTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGG
ATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGARAAGTGAAGGCCCACT
CACAGACTCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGA

CA

TCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGACA 266
TCACCGAGTG-ACCTGG-———====——————————————— CAGTG-------- 261

kkkkhkkhkKkhkk KAk Kk kK *kKk Kk

>IMGTHLA:HLAO1218 A*02:43N 1099 bp

Length = 1099

Plus Strand HSPs:

Score = 1309 (202.5 bits), Expect = 1.le-55, P = 1.1le-55, Group =1
Identities 267/272 (98%), Positives = 267/272 (98%), Strand = Plus / Plus
Query: 21 CAGGCTCTCACTCCATGGAGTATTTCTTC-CATCCGTGTCCCGGCCCGGCCGCGGGGAGC 79
el FEEEEEErr e trrr e et e e el
Sbjct: 71 CGGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 130
Query: 80 CCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 139
PEEErrerr e e e e et et e e ettt e e e
Sbjct: 131 CCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 190
Query: 140 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATT 199
FEETEEEErr ettt ettt bbbt
Sbjct: 191 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATT 250
Query: 200 GGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGA 259
FEETEEEErr ettt ettt bbbt
Sbjct: 251 GGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGA 310
Query: 260 CCCTGCGCGGCTACTACAACCAGAGCGAGGAC 291
FEETEEEEETErr e |
Sbjct: 311 CCCTGCGCGGCTACTACAACCAGAGCGAGGCC 342
A3-1/2
>K16FW
ATGGTAGTGCGGCCGGAGGGCGCTTCCTCCGCGGGTACACCAGGACGCTTACGACGGCAA
GGATTACATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCA
AATCACCCAGCACAATGGGGAGGCGGACCATGTGGCGGAGCAGTGGGGAGCCTACCTGGG
GGGACGGTGCGTGGAGTGGCTCCGCAAATACCTGGACAACGGGAAGAC
>K16RV
TGGTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTCCT
CCGCGGGTACCACCAGTACGCTTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCT
GCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCGCAAGTGGGAGCGGCC
CATAGGCGGAGCAGTGAGAGCCTACCGGAGGGCAGGGGGCCAGCGCT
CLUSTAL 2.1 multiple sequence alignment
K16FW = mmmmmmmmm e ATGGTAG----- TGCGGCCGGA-GGGCGCTTCCT
K16RV TGGTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTCCT
* k k% * *k kkkkkkk kkkkkkkkkkk
K16FW CCGCGGGTAC-ACCAGGACGCTTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCT
K16RV CCGCGGGTACCACCAGTACGCTTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCT
KA A A A A A A A, AhA Ak hk AA A A A A A A A A A A A A A A A A A A AR A Ak Ak Ak Ak Ak k Ak kkk ok k&
K16FW GCGCTCTTGGACCGCGGCGGACATGGCAGCTCAAATCACCCAGCACAATGGGGAGGCGGA
K16RV GCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCGCAAGTGGGAG-CGGC
KA KA A A A A A A A A A A A A A A A A AR AR A AR A Ak , *k kA kkk *kk **k% Kk kKKK kKK
K16FW CCATGTGGCGGAGCAGTGGGGAGCCTACCTGGGGGGACGGTGCGTGGAGTGGCTCCGCAA
K16RV CCATA-GGCGGAGCAGTGAG-AGCCTACCGGAGGGCAGGGGGC—————— CAGCGCT----
* kK x KAk Ak A Ak A A Ak kA Ak, K *(hkkhkhkhkkkx * **k*k * X% *% **x  x

138

28
60

87
120

147
179

207
227



K16FW
K16RV

>K16SegCons
TGGTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGCGGCCGGAGGGCGCTTC
CTCCGCGGGTACACCAGGACGCTTACGACGGCAAGGATTACATCGCCCTGAACGAGG
ACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAAATCACCCAGCACAATGGGG
AGGCGGACCATGTGGCGGAGCAGTGGGGAGCCTACCTGGGGGGACGGTGCGTGGAGT
GGCTCCGCAAATACCTGGACAACGGGAAGAC

ATACCTGGACAACGGGAAGAC 228

>IMGTHLA:HLAO3919 A*25:09 546 bp

Length = 546

Plus Strand HSPs:

Score = 1125 (174.8 bits), Expect = 4.6e-47, P = 4.6e-47, Group = 1
Identities 241/258 (93%), Positives = 241/258 (93%), Strand = Plus / Plus
Query: 2 GGTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGCGGCCGGA-GGGCGCTTCCTC 60
A
Sbjct: 270 GGTTCTCACACCATCCAGAGGATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTCCTC 329
Query: 61 CGCGGGTAC-ACCAGGACGCTTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTG 119
N
Sbjct: 330 CGCGGGTACCAGCAGGACGCTTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTG 389
Query: 120 CGCTCTTGGACCGCGGCGGACATGGCAGCTCAAATCACCCAGCACAATGGGGAGGCGGAC 179
L L e e O O O O O O
Sbjct: 390 CGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCCAGCGCAAGTGGGAGGCGGCC 449
Query: 180 CATGTGGCGGAGCAGTGGGGAGCCTACCTGGGGGGACGGTGCGTGGAGTGGCTCCGCAAA 239
L e e O O O
Sbjct: 450 CATGAGGCGGAGCAGTGGAGAGCCTACCTGGAGGGCCGGTGCGTGGAGTGGCTCCGCAGA 509
Query: 240 TACCTGGACAACGGGAAG 257
FEREEEEE Frrrrrnd
Sbjct: 510 TACCTGGAGAACGGGAAG 527
A3-2/2
>K16FW
AGTGGCCGGACGGGCGCTTCCTCCGCGGGTACAACAGGACGCTTACTACGGCAAG
GATTACATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCGG
CTCATATCACCCAGCGCATGTGGGAGACGGCCCATGAGGCGGAACATTGGAGAGC
CTACCTGGAGGGCCGGTGCGTGGGGTGGCTCCGCAGATACCTGGAGAACGGGAAG
A
>K16RV
GGATGGTTCTCCCACCATCCAAAGGATGTATGGCTGCGACGTGGGGCCGGACGGG
CGCTTCCTCCGCGGGTACCAGCAGGACGCTTACGACGGCAAGGATTACATCGCCC
TGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCCA
GCGCAAGTTGGAGACGGCCCATAAGGCGGAGCAGGGAGAGCCTACCGGAGTGCTC
ACGGCTGCA
CLUSTAL 2.1 multiple sequence alignment
K16FW -——-AGT-----————— GGCCGGACGGGCGCTT
K16RV GGATGGTTCTCCCACCATCCAAAGGATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTT
* * ER R R R R
K16FW CCTCCGCGGGTAC-AACAGGACGCTTACTACGGCAAGGATTACATCGCCCTGAACGAGGA
K16RV CCTCCGCGGGTACCAGCAGGACGCTTACGACGGCAAGGATTACATCGCCCTGAACGAGGA
KAAKAKAKAKAAAKAK A, K KAAAAAAAAAA A, A A A A A A A A A A A A A A A A A A A A Ak A A A A A A, Kk
K16FW CCTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCATATCACCCAGCGCATGTGGGAGAC
K16RV CCTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCCAGCGCAAGTTGGAGAC
KAKAKAAKAKAKAAKAKAKAAKAAKAAAAAA A A A A A A A, K, Ak khkhkhkhkhkhkhkhk kK, K,k k k%
K16FW GGCCCATGAGGCGGAACATTGGAGAGCCTACCTGGAGGGCCGGTGCGTGGGGTGGCTCCG
K16RV GGCCCATAAGGCGGAGCAG-GGAGAGCCTACC-GGAGTGCT----CACGG——————— CTG

139

19
60

78
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kA KkAkKkKkKk KAk kkkk K% KA KAk KA KA A AKX AKXk *, *kk*k X% * * * *  x

K16FW CAGATACCTGGAGAACGGGAAGA 221

K16RV CA-—————————— 229
* k

>K16SegCons

GGATGGTTCTCCCACCATCCAAAGGATGTATGGCTGCGACGTGGGGCCGGACG
GGCGCTTCCTCCGCGGGTACAACAGGACGCTTACTACGGCAAGGATTACATCG
CCCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCATATC
ACCCAGCGCATGTGGGAGACGGCCCATGAGGCGGAACATTGGAGAGCCTACCT
GGAGGGCCGGTGCGTGGGGTGGCTCCGCAGATACCTGGAGAACGGGAAGA

>IMGTHLA:HLAOOO071 A*25:01:01 1098 bp
Length = 1098
Plus Strand HSPs:

Score = 1205 (186.8 bits), Expect = 5.6e-51, P = 5.6e-51, Group =1
Identities = 251/262 (95%), Positives = 251/262 (95%), Strand = Plus / Plus

Query: 1 GGATGGTTCTCCCACCATCCAAAGGATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTT 60
Sbjct: 339 GOACOOTTCTCACACCATCCAGAGGATGIATOOCTGCGACGTGRGECCO0ACO00COCTT 398
Query: 61 CCTCCGCGGGTACAA-CAGGACGCTTACTACGGCAAGGATTACATCGCCCTGAACGAGGA 119
Sbjct: 399 CCTCCGOGOOTACCAGCAGGACOUTTACGACGGCARGOATTACATCGCOCTGRACGAGER. 458
Query: 120 CCTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCATATCACCCAGCGCATGTGGGAGAC 179
Sbjct: 459 CCTGCGCTCTTGRACCGCGGOGGACATERCGECTOAGATCACCCAGCOCAAGTOREAGAS 518
Query: 180 GGCCCATGAGGCGGAACATTGGAGAGCCTACCTGGAGGGCCGGTGCGTGGGGTGGCTCCG 239
Sbjct: 519 GGCCCATGAGOCGGAGCAGTOGAGAGCCTACCTOOAGOOCCETECGTORAGTERCTCCS 578
Query: 240 CAGATACCTGGAGAACGGGAAG 261

Sbjct: 579 CAGATACCTOUAGAACGGGAAG 600

—————————————— 28-04 —
A4-1/2H

>K16FW

CTGATGTCTGCATGAAGCCCCCTGAGTGCTGGGCCCTGAGCTTCTACCCTGCGGA
GATCCACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGACACGGAGCTCG
TGGAGACCAGGCCTGCAGGGGATA

>K16RV
ATTGGTCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCC
ACCCTGAGGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGC
AGCGGGAGGGGAGGACCAGCACACAGCACACGAAACCA

CLUSTAL 2.1 multiple sequence alignment

K16FW —-CTG-—————=—=————————— ATG—=—=—=—=—=—=——— TCTG--CATGAAGCC-CCCT 23
K16RV ATTGGTCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCT 60
* * * Kk * Kk kK B S S
K16FW GAG-TGCTGGGCCCTGAGCTTCTACCCTGCGGAGATC-CACTGACCTGGCAGCGGGATGG 81
K16RV GAGGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGA-GG 119
KAKk KA KAAAAAA A A A A A A A A A A A A A A A A A A A A, Ak hk kA hk kA hA Ak kA kA kA kkk kK Kk
K16FW GGAGGACCAG-ACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATA 134
K16RV GGAGGACCAGCACACAGCACACGAA--———=———— ACCA-—=—=—=—=——————— 148
KAk KAkAkKAk AKXk KA ) Kk K*kk K*hkkkk * * Kk kK
>K16SegCons

ATTGGTCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAG

140



CCCCCTGAGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCCACTGACCTGG
CAGCGGGATGGGGAGGACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCC
TGCAGGGGATA

>IMGTHLA:HLAOO0O5 A*02:01:01:01 1098 bp
Length = 1098
Plus Strand HSPs:

Score = 791 (124.7 bits), Expect = 2.8e-32, P = 2.8e-32, Group = 1
Identities = 165/169 (97%), Positives = 165/169 (97%), Strand = Plus / Plus

Query: 4 GGTCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCC-CCCTGAG 62
Ot e et e e e e e e e e e e e e rr e
Sbjct: 618 GGACGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAG 677
Query: 63 -TGCTGGGCCCTGAGCTTCTACCCTGCGGAGATC-CACTGACCTGGCAGCGGGATGGGGA 120
FEErrrrrrrrrrrrerrrrrrer et e et trrr e e e e e
Sbjct: 678 GTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGA 737

Query: 121 GGACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT 169

FEEEEEErrr e e e e et e e e e e e e e et
Sbjct: 738 GGACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT 786

A4-2/2H

>K16FW
CACCCTGTCTGTTACCTGAGGCCCCCTGAGTGCTGGGCCCTGGGCTTCTACCCT
GCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCACACACGG
AGCTCGGGGAGACCAGGCCTGCAGGGGAT

>K16RV
CCCCCCCCCAAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACC
TTGAGGTGTTGGGCCCTGGGTTTCTACCCTGCGGAGATCACATGACCGGCAGCG
GGAGGGGAGGACCAGATCCCACCGAGGCCG

CLUSTAL 2.1 multiple sequence alignment

Kl1eFw = mmmmmm o m—m e m CACCCTGTCTGTTACC-TGAGGCC-CCCTGAG-
K16RV CCCCCCCCCAAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACCTTGAGG

* Kk kKK Kkkk kK kkk Kkhkkkkkk kK KkhkkKk

K16FW TGCTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAG
K16RV TGTTGGGCCCTGGGTTTCTACCCTGCGGAGATCACA-TGACC-GGCAGCGGGA-GGGGAG

KKk KKK KAKAKAKAKAKAAKN KAAAAAAAAAAAAA A A A A, K, Ak hkhkk hAhkhkhkhkhkhkhkkk ,kk k%%

K16FW GACCAGACCCACACACGGAGCTCGGGGAGACCAGGCCTGCAGGGGAT 137

K16RV GACCAGATCC---CACCGAGGCCG-======—=—=————————————— 138
*kkkkkk kK *k Kk kkk * %

>K1l6SegCons

CCCCCCCCCAAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCAC
CTTGAGGTGCTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGC
AGCGGGATGGGGAGGACCAGACCCACACACGGAGCTCGGGGAGACCAGGCCTG
CAGGGGAT

>IMGTHLA:HLAO02878 A*01:22N 821 bp
Length = 821
Plus Strand HSPs:

Score = 772 (121.9 bits), Expect = 2.7e-31, P = 2.7e-31, Group = 1
Identities = 156/158 (98%), Positives = 156/158 (98%), Strand = Plus / Plus

Query: 10 AAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACCTTGAGGTGCTGGGCC 69
Shict: 555 ARGACACATATGACCCACCACCCCATCICTGACCATGAGGCCACCCTGACOTECTERGEE 614
Query: 70 CTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACC 129
Shjct: 615 CTOGGCTICTACCCTECGGAGHICACACTGACCTGOCAGCEGATERGBAGOACCAGACE 674

30
60

90
117



Query: 130 CACACACGGAGCTCGGGGAGACCAGGCCTGCAGGGGAT 167
A
Sbjct: 675 CACACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT 712

A4-3H/1

>K16FW
TGACTGCTTGGTCGGGGCGGCCCCTGCCGATGACGGGGCTTTGGAACCCGG
CTTGCGGGAATGAAACTTTAAAATGGGCGGGTGTGGGGGGGCCTTTTTGAA
AAGAACAAAAAACCACTGGCATTGTCCACATGAGGGTTTTGCCCAACCCCT
TAACCTGGAAATGGCCC

>K16RV
TTTTTTCCCTGCGGAAATCCCCATTACCCGGGAACGGGAATGGGAGGGCCA
AAACCAGCACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTT
CCAGAAGTGGGCGTGCTGTGGTGGTGCCTTCGGACAGGAGCAGAGATACAC
CTGACCATGTGCAGAAGACGTGTACAG

CLUSTAL 2.1 multiple sequence alignment

K16FW ~ ————m—m—- TG----——————- ACTGCTTGGT-——————- CGGGGCGGCCCCTGCCGATG 32
K16RV TTTTTTCCCTGCGGAAATCCCCATTACCCGGGAACGGGAATGGGAGGGCCAAAACCAGCA 60
* K * Kk K * K * kK Kk kK * K

K16FW -ACGGGGCTT-TGGA-ACCCGGCTTGC-GGGAATGAAACTTT-—-AAAATGGGCGGG-TG 84

K16RV CACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGTGCTG 120
Kk kK kKK Kkhkhkk Ak k khkk Kkkk kkk kkk kkk X% * Kk kkkkkk K* k%

K16FW TGGGGGGGCCTTTTTGAAAAGAACAAAAAACCAC-TGGCATTGTCCACATGAGGGTTTTG 143

K16RV TGGTGGTGCCTTCG-GACAGGAGCAGAGATACACCTGACCATGTGCAGAAGACG----TG 175
* kK kK Kk kKK *k k kk Kk K * * kK Kk K * kK kK K* kk * * *

K16FW CCCAACCCCTTAACCTGGAAATGGCCC 170

K16RV TACAG--———————————————————- 180

Not Analyzed.

K17 28-04
A2-1/1

>K17FW
GGATAGAGGTATTTACGACACTCTCCGTGTCCTGTCCCGGCCGCGGGGTAGCCCGCTTCA
TCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCC
AGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCGGA
ACACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGACCCTGCGCG
GCTACTACAACCAGACGAGGACA

>K17RV
TTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGT
CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG
AGCAGGAGGGGCCGGAGTATTGGGACCGGAACACACGGAATGGAAGGCCCACTCACAGAC
GACCGAGCGAACCGGCACTCGCG

CLUSTAL 2.1 multiple sequence alignment

KL7FW  mmmmmmmmmmmmmm o GGATA---—--—--- GAGGTATTTACGACACTCTCCGT 28

K17RV TTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTT-CTACAC-CTCCGT 58
* kK Kkhkhkhkkkhkkk Kk Kkhkkk K*hkkkkKk

K17FW GTCCTGTCCCGGCCGCGGGGTAGCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCA 88

K17RV GTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCA 118
KKk KkKk kK KAk Ak Ak Ak Ak KKKk K EE R R R R R R R R R

K17EW GTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGAT 148

K17RV GTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGAT 178

142



K17FW
K17RV

K17FW
K17RV

>K17SegCons
TTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACCTCCG
TGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACA
CGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGC
CGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCGGAACACACGGAATGTGAAGG
CCCACTCACAGACTGACCGAGCGAACCTGGGGACCCTGCGCGGCTACTACAACCAGA

CGAGGACA

KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak A A Ak kA Ak kA k kK%

AGAGCAGGAGGGGCCGGAGTATTGGGACCGGAACACACGGAATGTGAAGGCCCACTCACA
AGAGCAGGAGGGGCCGGAGTATTGGGACCGGAACACACGGAATG-GAAGGCCCACTCACA

ER R R S T R

GACTGACCGAGCGAACCTGGGGACCCTGCGCGGCTACTACAACCAGACGAGGACA 263

GAC-GACCGAGCGAACC—~GGCACTC-GCG===============———————— = 263

kkk kAkhkKk Ak Ak KKk KKk K *k  kk Kk kkKk

>IMGTHLA:HLAOO083 A*26:11N 1100 bp

Length = 1100

Plus Strand HSPs:

Score = 1336 (206.5 bits), Expect = 6.8e-57, P = 6.8e-57, Group = 1
Identities 270/272 (99%), Positives = 270/272 (99%), Strand = Plus / Plus
Query: 22 CAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGTCCCGGCCCGGCCGCGGGGAGC 81
ot e e e et et e et e e e e
Sbjct: 71 CGGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGTCCCGGCCCGGCCGCGGGGAGC 130
Query: 82 CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 141
PEEErrerr e e e e et et e e ettt e e e
Sbjct: 131 CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 190
Query: 142 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT 201
PEEErrerr e e e e et et e e ettt e e e
Sbjct: 191 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT 250
Query: 202 GGGACCGGAACACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGA 261
PEEErrerr e e e e et et e e ettt e e e
Sbjct: 251 GGGACCGGAACACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGA 310
Query: 262 CCCTGCGCGGCTACTACAACCAGA-CGAGGAC 292
N
Sbjct: 311 CCCTGCGCGGCTACTACAACCAGAGCGAGGAC 342
A2-2/2
>K17FW
CGCTTCTCCTGAGTATTTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTC
ATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGC
CAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGG
GAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGACCCTGCGC
GGCTACTACAACCAGAGCGAGGGC
>K17RV
TCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
GCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGAC
TCACCGAGGGACCTGGGACTGGC
CLUSTAL 2.1 multiple sequence alignment
K17FW === CGCTTCTCCT-———=——————————————— GAGTATTTCTTC-CATCCGTGTC
K17RV TCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTC
* kk kkk Kk khkkkkhkkkkkhkk khkkkkkkkkk
K17FW CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
K17RV CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT

KA A A A A A A A A A A A A A A A A A A A A A A A Ak kA kA Ak Ak Ak Ak Ak kA kA Ak kA Ak Ak kA kk ok kK&
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K17FwW CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
K17RV CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA

ER R R R R R

K17FW GCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGAC
K17RV GCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGAC
Ak hkhkhkkhkhkkhkhhkhhkhhkhkhhkhhkhkhkhhkhkhhkhhhhkhkhhkhhkhhkkhkhhkhkhkhkhkhkhkkhkhkhkhkhkhkhkkhkhkkhkxkx
K17FW TCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGC 264
K17RV TCACCGAG-GGACCTGGG-—=—=—=——————— ACT--—————=—————— GGC 263
dAkhkhkkhkhkkhhkk kkhkkkhkhkkkhkk * k x * k x
>K17SegCons

TCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
GCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGAC
TCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGC

>IMGTHLA:HLAO01218 A*02:43N 1099 bp
Length = 1099
Plus Strand HSPs:

Score = 1342 (207.4 bits), Expect = 3.6e-57, P = 3.6e-57, Group = 1
Identities = 270/272 (99%), Positives = 270/272 (99%), Strand = Plus / Plus

Query: 21 CAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 80
Sbjct: 7L CGGGCTCICACTCCATGAGGTATTICTICACATCOGTOTCCCEC00060C000RRAGE 130
Query: 81 CCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 140
Sbjct: 131 CCCGOTTCATORCAGTGGGCTACOTORACGACACOCAGTICATGCGOTTCOACARRACS 190
Query: 141 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATT 200
Sbjct: 191 CCGCGAGCCAGACGATGGAGOCOLO0ECECCOTOOATACACCACCAGOOTCEORAGTATT 250
Query: 201 GGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGA 260
FEETEETEEr e ettt e et e et e e e et

Sbjct: 251 GGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGA 310
Query: 261 CCCTGCGCGGCTACTACAACCAGAGCGAGGGC 292

Sbjct: 311 CCCTGOGCOGOTACTACAACCAGAGIGAGECE 342

A2-1/2

>K17FW

CTGCGTCGGAGGTACATTACTACACTCTCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGC
TTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCG
AGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGAC
CGGAACACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGACCCTG
CGCGGCTACTACAACCAGAGCGAGGGCA

>K17RV
TTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGT
CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG
AGCAGGAGGGGCCGGAGTATTGGGACCGGAACACACGGAATGTGAAGGCCCACTCACAGA
CGACCGATCGTCACCCATTATCCACCGCG

CLUSTAL 2.1 multiple sequence alignment

K17FW mmmmm————= CTGCGTCG-——————————————————— GAGGTACATTACTACACTCTCC
K17RV TTCTCAGCCACTGC-TCGCCCCCAGGCTCCCACTCCATGAGGTA--TTTCTACAC-CTCC

Kk kK kKK )k Kk Kk kK K,k Kkkkkkk KkkKk
K17FW GTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACG
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240
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K17RV

K17FW
K17RV

K17FW
K17RV

K17FW
K17RV

>K17SegCons
TTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGT
CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG
AGCAGGAGGGGCCGGAGTATTGGGACCGGAACACACGGAATGTGAAGGCCCACTCACAGA
CTGACCGAGCGAACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGCA

GTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACG

KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak A A Ak Ak kA Ak kA k kK *

CAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGG
CAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGG

AR R R R SRS S SRR RS R SRR R SRR R R R R R R R R R R R R R R R R R R R R R R R R R

ATAGAGCAGGAGGGGCCGGAGTATTGGGACCGGAACACACGGAATGTGAAGGCCCACTCA
ATAGAGCAGGAGGGGCCGGAGTATTGGGACCGGAACACACGGAATGTGAAGGCCCACTCA

KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak Ak kA Ak Ak kA kA kA kA kk ok k

CAGACTGACCGAGCGAACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGCA 268

116

150
176

210
236

CAGAC-GACCGATCG--TC--—-=— ACCC————————- ATTAT--CCACCGCG------

K*hkk kK Khkkkkk K%k * * K kK * k% * * * * * x

>IMGTHLA:HLAOO083 A*26:11N 1100 bp

Length = 1100

Plus Strand HSPs:

Score = 1342
Identities
Query: 22
Sbjct: 71
Query: 82
Sbjct: 131
Query: 142
Sbjct: 191
Query: 202
Sbjct: 251
Query: 262
Sbjct: 311
A2-2/1
>K17FW

(207.4 bits), Expect = 3.6e-57, P = 3.6e-57, Group =1

26

)
270/272 (99%), Positives = 270/272 (99%), Strand = Plus / Plus

CAGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGTCCCGGCCCGGCCGCGGGGAGC

FrErrr e e e e e e e e e e e e e e e e e e e e e e e e e
CGGGCTCCCACTCCATGAGGTATTTCTACACCTCCGTGTCCCGGCCCGGCCGCGGGGAGC

CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG

FEEEEEEEEE e e e e
CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG

CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT

FEEEEEEEEE e et e e e e e e e e e e e e e e e e el
CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT

GGGACCGGAACACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGA

FEEEErr e e e e e e e e e e e e e e e e e e e e e
GGGACCGGAACACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGA

CCCTGCGCGGCTACTACAACCAGAGCGAGGGC 293

FEEEEEErrr e e e e e
CCCTGCGCGGCTACTACAACCAGAGCGAGGAC 342

TTCCTGAGGTATTTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCG
CAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGA
GGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGA
CACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGACCCTGCGCGGCT
ACTACAACCAGACGAGGACA

>K17RV

TCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
GCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGGAAGGCCCACTCACAGACT
CACCGAGGGACCGGGACTGCGCG

CLUSTAL 2.1 multiple sequence alignment

K17FW
K17RV

81

130

141

190

201

250

261

310

9

——————————————————————————————— TTCCTGAGGTATTTCTTC-CATCCGTGTC 28
TCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTC 60

* k kkkkkkkkkkkkkk kkkkkkkk

145

* %



K17FwW
K17RV

K17FW
K17RV

K17FW
K17RV

K17FW
K17RV

>K17SegCons
TCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
GCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGAC
TCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGACGAGGACA

CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT

ER R R R R R

CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA

E R R R R R R

GCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGAC
GCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAG-GAAGGCCCACTCACAGAC

R R R R R e R R R S I R e e e e S S

TCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGACGAGGACA 260
TCACCGAG-GGACC--GGGAC--TGCGCG-—————=———————————————— 263

kkkkhkkhkKk KAk kK * ok kK Kk * ok kK kK

>IMGTHLA:HLAO01218 A*02:43N 1099 bp

Length = 1099

Plus Strand HSPs:

Score = 1327
Identities
Query: 21
Sbjct: 71
Query: 81
Sbjct: 131
Query: 141
Sbjct: 191
Query: 201
Sbjct: 251
Query: 261
Sbjct: 311
A3-1/2
>K17FW

(205.2 bits Expect = 1.7e-56, P = 1.7e-56, Group =1

) 4
269/272 (98%), Positives = 269/272 (98%), Strand = Plus / Plus

CAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC

ottt e e e e e e e e e e e e e e e e
CGGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC

CCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG

FEErrrrrrr et r et e e e e e e e e e e e e e e e
CCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG

CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATT

FEErrrrrrr et r et e e e e e e e e e e e e e e e
CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATT

GGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGA

CErrrrrrrrr et e e e e e e e e e e e e e e
GGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGA

CCCTGCGCGGCTACTACAACCAGA-CGAGGAC 291

FEEEEEErrr e e e reeen |
CCCTGCGCGGCTACTACAACCAGAGCGAGGCC 342

CAGGGATGCTAGTGGGCCGGAGGGCGCTTCCTCCGCGGGTACCCCAGGACGCT
TACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGC
GGCGGACATGGCAGCTCAAATCACCAAGCACAATTGGGAGGCGGCCCATGTGG
CGGAGCAGTGGAGAGCCTACCTGGAGGGCACGGTGCGTGGGGTGGCTCCGCAA
ATACCTGGACAACGGGAAGA

>K17RV

TGGTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGCCGGACGGGC
GCTTCCTCCGCGGGTACCACCAGTACGCTTACGACGGCAAGGATTACATCGCC
CTGAAAGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACCAC
CCAGCGCAAGTGGGAGCGGCCCATAGGCGGAGCAGTGAGAGCCTACCGGAGGG
CACGGCTGTCACACGCA

CLUSTAL 2.1 multiple sequence alignment

146

80

130

140

190

200

250

260

310

88
120

148
180

208
239



K17FwW
K17RV

K17FW
K17RV

K17FW
K17RV

K17FW
K17RV

K17FW
K17RV

>K17SegCons
TGGTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGCCGGACGGG
CGCTTCCTCCGCGGGTACCCCAGGACGCTTACGACGGCAAGGATTACATCGC
CCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAAATC
ACCAAGCACAATTGGGAGGCGGCCCATGTGGCGGAGCAGTGGAGAGCCTACC
TGGAGGGCACGGTGCGTGGGGTGGCTCCGCAAATACCTGGACAACGGGAAGA

———————————————— CAG-GGATGC-TAGT-----—-—-—--GGGCCGGA-GGGCGCTTCCT
TGGTTCTCACACCGTCCAGAGGATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTCCT
Kkkk Kk kkKk * K Kkhkkkkhkkhkkk Kkhkkhkkhkkhkkhk Ak kk*k

CCGCGGGTACC-CCAGGACGCTTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCT
CCGCGGGTACCACCAGTACGCTTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCT

KA AKX A A A, AhAhh A A A A A A A A A A A A A A A A A A A A A A Ak Ak k, Ak kkk ok k

GCGCTCTTGGACCGCGGCGGACATGGCAGCTCAAATCACCAAGCACAATTGGGAGGCGGC
GCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCCAGCGCAAGTGGGAG-CGGC

KA AAA A A A A A A A A AR A A A A A A A A A A A A A K, * kA kkk kkk *kk *,kkkkk **k*x%

CCATGTGGCGGAGCAGTGGAGAGCCTACCTGGAGGGCACGGTGCGTGGGGTGGCTC-CGC
CCATA-GGCGGAGCAGTG-AGAGCCTACC-GGAGGGCACGGC————==-— TGTCACACGC
hokk ok kok kA Ak kokokk Ak kokokk ko kokokok Kk ok okok ok kK kK K,k Kk Kk kokk

AAATACCTGGACAACGGGRAGA 232
Ammmmmmmmm e 229

>IMGTHLA:HLA05801 A*02:279 1098 bp

Length = 1098

Plus Strand HSPs:

Score = 1175

Identities =
Query: 2
Sbjct: 343
Query: 62
Sbjct: 403
Query: 121
Sbjct: 463
Query: 181
Sbjct: 523
Query: 241
Sbjct: 582
A3-2/2
>K17FW

(182.3 bits Expect = 1.3e-49, P = 1.3e-49, Group =1

) ’
247/259 (95%), Positives = 247/259 (95%), Strand = Plus / Plus

CGCGGGTACCC-CAGGACGCTTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTG

Cerrrrrrer e e rrr e e e e e e e e e
CGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAAAGAGGACCTG

CGCTCTTGGACCGCGGCGGACATGGCAGCTCAAATCACCAAGCACAATTGGGAGGCGGCC

FErrrrrrrrrrrrrrr e rrr e et o rrr e e trrr e
CGCTCTTGGACCGCGGCGGACATGGCAGCTCAGACCACCAAGCACAAGTGGGAGGCGGCC

CATGTGGCGGAGCAGTGGAGAGCCTACCTGGAGGGCACGGTGCGTGGGGTGGCTCCGCAA

CErrrrrrrrr e rerrrrr e rrr e et rrr e trrr e
CATGTGGCGGAGCAGTTGAGAGCCTACCTGGAGGGCACG-TGCGTGGAGTGGCTCCGCAG

ATACCTGGACAACGGGAAG 259

FEEEEEEEr P rrrrd
ATACCTGGAGAACGGGAAG 600

GGGGCCGGTGTACGGCAGGAAGGGCGCTTCCTCCGCGGGTACAACAGGACGCT
TACGACGGCAGGATTACATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCG
GCGGACATGGCGGCTCATATCACCCAGCGCAAGTGGGAGACGGCCCATGAGGC
GGAGCAGTGGAGAGCCTACCTGGAGGGCCGGTGCGTGGAGTGGCTCCGCAGAT
ACCTGGAGAACGGGAAGA

>K17RV

GATGGTTCTCACACCATCCAGAGGATGTATGGCTGCGACGTGGGGCCGGACGG
GCGCTTCCTCCGCGGGTACCAGCAGGACGCTTACGACGGCAAGGATTACATCG
CCCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATC
ACCCAGCGCAAGTGGGAGACGGCCCATGAGGCGGAGCAGGGAGAGCCTACCGG
AGTGCCAGGCTACCAGCACA

CLUSTAL 2.1 multiple sequence alignment

147

61

402

120

462

180

522

240

581

32
60

91
120

151
179

210
228



K17FW
K17RV

K17FW
K17RV

K17FW
K17RV

K17FW
K17RV

K17FW
K17RV

>K17SegCons
GATGGTTCTCACACCATCCAGAGGATGTATGGCTGCGACGTGGGGCCGGACG
GGCGCTTCCTCCGCGGGTACAACAGGACGCTTACGACGGCAGGATTACATCG
CCCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCATAT
CACCCAGCGCAAGTGGGAGACGGCCCATGAGGCGGAGCAGTGGAGAGCCTAC
CTGGAGGGCCGGTGCGTGGAGTGGCTCCGCAGATACCTGGAGAACGGGAAGA

—————————————————————— GG------GGC--CGGTGTACGGCAGGAAGGGCGCTTC
GATGGTTCTCACACCATCCAGAGGATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTC
* K * kK * K * K Kkkk kkk KkkhkkkhkkhkkkkK

CTCCGCGGGTAC-AACAGGACGCTTACGACGGCA-GGATTACATCGCCCTGAACGAGGAC
CTCCGCGGGTACCAGCAGGACGCTTACGACGGCAAGGATTACATCGCCCTGAACGAGGAC

KAk Ak hkhhkhhAkhk K KAhAAAAAAhAAAAAAKANA FAAA A A A A A N AN AR IR KA KA KK AR K

CTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCATATCACCCAGCGCAAGTGGGAGACG
CTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCCAGCGCAAGTGGGAGACG

ER R R R S

GCCCATGAGGCGGAGCAGTGGAGAGCCTACCTGGAGGGCCGGTGCGTGGAGTGGCTCCGC

GCCCATGAGGCGGAGCAG-GGAGAGCCTACC-GGAGTGCCAG-—~-—————————————

khkhk Ak A hkkhkhAhhhkkhkhkkhkk K hkkhkkhkrkhkkhkhkhkk *k*k* **k* *

AGATACCTGGAGAACGGGAAGA 230
-GCTACC---AGCACA-—--—- 232

* kK kK *k Kk

>IMGTHLA:HLAOOO73 A*26:01:01 1098 bp

Length = 1098

Plus Strand HSPs:

Score = 1248
Identities
Query: 1
Sbjct: 340
Query: 6l
Sbjct: 400
Query: 119
Sbjct: 460
Query: 179
Sbjct: 520
Query: 239
Sbjct: 580
A4-1/2H
>K17FW

(193.3 bits Expect = 6.4e-53, P = 6.4e-53, Group =1

) 14
256/261 (98%), Positives = 256/261 (98%), Strand = Plus / Plus

GATGGTTCTCACACCATCCAGAGGATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTC

FETEEEEE e e e e e
GACGGTTCTCACACCATCCAGAGGATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTC

CTCCGCGGGTACAA-CAGGACGCTTACGACGGCA-GGATTACATCGCCCTGAACGAGGAC

Frrrrrrrerrr o rrrrr e e e e e e e e e e e e e e
CTCCGCGGGTACCAGCAGGACGCTTACGACGGCAAGGATTACATCGCCCTGAACGAGGAC

CTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCATATCACCCAGCGCAAGTGGGAGACG

Frrrrrrrerrrrrrrr e rrr e e e e e e e e e e e e
CTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCCAGCGCAAGTGGGAGACG

GCCCATGAGGCGGAGCAGTGGAGAGCCTACCTGGAGGGCCGGTGCGTGGAGTGGCTCCGC

CErrrrrrrrr et e e e e e e e e e e e e e e
GCCCATGAGGCGGAGCAGTGGAGAGCCTACCTGGAGGGCCGGTGCGTGGAGTGGCTCCGC

AGATACCTGGAGAACGGGAAG 259

FEEEEEE R r et
AGATACCTGGAGAACGGGAAG 600

CACTGTGTAATGCGCTAGGCTGTACGCCCCCTGAGTGCTGGGCCCTGAGCTTCTACCCTG
CGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGACACGGAGCTCG
TGGAGACCAGGCCTGCAGGGGAT

>K17RV

ATCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGG
TGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCGGCAGCGGGAGGGGAGGA
CCAGACTCAGCAACCCAGAGTTGCAA

CLUSTAL 2.1 multiple sequence alignment

148

60

399

118

459

178

519

238

579

30

88
120

148
180

208



K17FwW --CACT-----————— GTGTAATGCGCTAGGCTGT-—————————— ACGCC-CCCTGAG- 35

K17RV ATCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGG 60
* % * *x X * kX kX Kkkkk*k * kkk kkkkkkk

K17FW TGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAG 95

K17RV TGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACC-GGCAGCGGGA-GGGGAG 118

KA A A A A A A A A A A A A A A A A A A A A A A A AR A A A A A A A A A A A A A, A, Ak kA kkhkhkkk, Ak kkkk

K17FW GACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT 143
K17RV GACCAGACTCAGCA-AC-——=————=—=—=—— CCAGAGTTGCAA----— 146

K*khkk Kk Kk hk Kk K*kk K k% * kK K * kK K
>K17SegCons

ATCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAG
GTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGG
AGGACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT

>IMGTHLA:HLAOOO0O5 A*02:01:01:01 1098 bp
Length = 1098
Plus Strand HSPs:

Score = 830 (130.6 bits), Expect = 4.9e-34, P = 4.9e-34, Group =1
Identities = 166/166 (100%), Positives = 166/166 (100%), Strand = Plus / Plus

Query: 3 CGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGGTG 62
FEEEEEEEE R e e et e e e e e e e e e e e e e e e el
Sbjct: 621 CGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGGTG 680
Query: 63 CTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGA 122
FEEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e el
Sbjct: 681 CTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGA 740
Query: 123 CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT 168
FEEEEEEEEE e e e e
Sbjct: 741 CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT 786
A4-2/2H
>K17FW

CCGCCCTGCTCGTGTGTACCTGAGGCCCCCTGAGTGCTGGGCCCTGGGCTTCTACCCTGCG
GAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCACACACGGGGCTCGGGGA
AACCAGGCCTGCAGGGGATAA

>K17RV
CCCCCCCCAAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACCCTGAGGTG
CTGGGCCCTGGGCTTCTACCCTGCGGAGATCACATGACCGGCAGCAGGAGGGGAGGACCAG
ATCACACCAAGACCG

CLUSTAL 2.1 multiple sequence alignment

K17FW -CCGCCCTG---CTCGTGTG---TACC———==——————————— TGAGGCC-CCCTGAG-T 35
K17RV CCCCCCCCAAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACCCTGAGGT 60
* Kk kkk * Kk Kk kk * k% khkkkkkk khkkkkkk Kk
K17FW GCTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGG 95
K17RV GCTGGGCCCTGGGCTTCTACCCTGCGGAGATCACA-TGACC-GGCAGCAGGA-GGGGAGG 117

khkkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkkhkhkh hhkkhkkhkk hhkkhkkhkkhkk K*khkk Kkkhkkkkkk

K17FwW ACCAGACCCACACACGGGGCTCGGGGARAACCAGGCCTGCAGGGGATAA 143

K17RV ACCAGATC-———=—————————————— ACACCAAGACCG-———=—————— 137
*k kK kK K * kkkk * K *

>K17SegCons

CCCCCCCCAAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACCCTGAGGTG
CTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGAC
CAGACCCACACACGGGGCTCGGGGAAACCAGGCCTGCAGGGGATAA

Not HLA-A result.

149



A4-3/1

>K17FW

TGGACTGTGTGGTCTGGGGGGGCCCCTGGTGAAGACGGGGCTTTGTGAACCCGGCTTGGGG

GAATGGAACTT

TAAAATGGGGGGTTGGTGGGGGGCCTTTTGGAAAAGAACAAAAATTACAC

TTGCATGGTCAACATGAGGGTTTTGCCCAACCCCTTAACCTGGAATTGGA

>K17RV

TTTTTTCCCTGCGGAGATCACCATTACCTGGCAACGGGATGGGGAGGGCCAAAACCAGCAC

ACGGAGCTCGT

GGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTGTGG

TGGTGCCTTCGGACAGGAGCAGAGATACACCTGACCATGTGCATTCACAGGTGTTGCGG

CLUSTAL 2.1

K17FW
K17RV

K17FW
K17RV

K17FW
K17RV

K17FW
K17RV

Sequence no

multiple sequence alignment

——————————— TGGA----—----CTGTGTGGTC------TGGGGGGGCCCCTGGTGA--A
TTTTTTCCCTGCGGAGATCACCATTACCTGGCAACGGGATGGGGAGGGCCAAAACCAGCA

* kK * * kK kkhkkkk Kk K%k *

*

GACGGGGCTT-TGTGAACCCGGCTTG-GGGGAATGGAACTTT---AAAATGGGGGGTTGG
CACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTG-

KkKkKkKk KKKk * K KkkKk KKKk KKk Kkhkk Kkhkkkkkk KKk kK kkkk Kk k%K

TGGGGGGCCTTTTGGAAAAGAACAAAAATTACACTTGCATGGTCAACATGAGGGTTTTGC
TGGTGGTGCCTTCGGACAGGAGCAGAGAT-ACACCTG-—-—-—-——— ACCATGTGCATT---C
*kk kk K kk kkk Kk kk xk Kk kK kkkk Kk* * kkkk x kK *

CCAACCCCTTAACCTGGAATTGGA- 172
ACA-—-—————————— GGTGTTGCGG 181

* * * * * * *

t analyzed. Reverse sequence corresponds to HLA-A*02 (90%).

Reverse strand

>IMGTHLA:HLA02960 A*02:124 1098 bp

Len

gth = 1098

Plus Strand HSPs:

Score = 72

Identities
Query:
Sbjct: 69
Query: 6

Sbjct: 75
Query: 12

Sbjct: 81

K21 28-04
A2-1/1

>K21FW
TCCTGAGGTAT

3 (114.5 bits), Expect = 3.3e-29, P = 3.3e-29, Group =1

= 163/180 (90%), Positives = 163/180 (90%), Strand = Plus / Plus

2 TTTTTCCCTGCGGAGATCACCATTACCTGGCAACGGGATGGGGAGGGCCAAAACCAGCAC

N
4 TTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGAC

2 ACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTGTG

CErrrrrrrrr et e e e e e e e e e e e e e e
4 ACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTGTG

2 GTGGTGCCTTC-GGACAGGAGCAGAGATACACCTGACCATGTGCATTCAC-AGGTGTTGC

FErrrrreerr rererrrrrrerrrrrrrr e rrrrrreer e e red
4 GTGGTIGCCTTCTGGACAGGAGCAGAGATACACCTG-CCATGTGCAG-CATGAGGTTTTGC

TTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGC

CGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAA
GATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGAC
ACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGACCCTGCGCGGCTA
CTACAACCAGAGCGAGGACC

>K21RV

TTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGT
CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAG
AGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATAGAAGGCCCACTCACAGAC
GACCGAGCGAACCGGCACTGCGCG

150

61

753

121

813

179

871

33
60

88
119

148
168



CLUSTAL 2.1 multiple sequence alignment

K21FW
K21RV

K21FW
K21RV

K21FW
K21RV

K21FW
K21RV

K21FW
K21RV

>K21SegCons
TTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGT
CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAG
AGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGA
CTGACCGAGCGAACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGACC

———————————————————————————————— TCC-TGAGGTATTTCTTC-CATCCGTGT
TTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGT

Kk hkk Ak kA kA Ak hkhkhkhkhkkk khkkkkkkkKk

CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT

KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A kA kA kA Ak Ak Ak kA Ak kk k%

TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAG
TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAG

KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak Ak kA kA Ak Ak Ak Ak kk k%

AGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGA
AGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATA-GAAGGCCCACTCACAGA

KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A, K, Ak kA kA kA k kK, kk

CTGACCGAGCGAACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGACC 260

C-GACCGAGCGAACC----GGCACTGCGCG-————==——=—————————————— 264

K Ak Ak Ak kKKK Kk kK * kK kk Kk kKKK

>IMGTHLA:HLAO0004 A*01:04N 1099 bp

Length = 1099

Plus Strand HSPs:

Score = 1351
Identities
Query: 22
Sbjct: 71
Query: 82
Sbjct: 131
Query: 142
Sbjct: 191
Query: 202
Sbjct: 251
Query: 262
Sbjct: 311
A2-2/2
>K21FW

(208.8 bits Expect = 1.4e-57, P = 1.4e-57, Group =1

) ’
271/272 (99%), Positives = 271/272 (99%), Strand = Plus / Plus

CAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC

ottt e e e e e e e e e e e e e e e e
CGGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC

CCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT

CErrrrrrrrr et e e e e e e e e e e e e e e
CCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT

GGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGA

FEEErrrrrr e e e e e e e e e e e e e e e
GGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGA

CCCTGCGCGGCTACTACAACCAGAGCGAGGAC 293

FEEEEEEErr et e e ey
CCCTGCGCGGCTACTACAACCAGAGCGAGGAC 342

TCCTGAGGTATTTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGC
AGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAG
GATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGAC
ACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGACCCTGCGCGGCTA
CTACAACCAGAGCGAGGGC

>K21RV

GGTTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGT
GTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCA
GTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGAT
AGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACA

151

81

130

141

190

201

250

261

310

26
60

86
120

146
180

206
239



GACTCACCGAGTGACCGGCAGCTGCCGGCG

CLUSTAL 2.1 multiple sequence alignment

K21FW = mmmm e mmmmmmmm e m TCC-TGAGGTATTTCTTC-CATCCGT
K21RV GGTTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGT
*khkk Kk kkhkkkkkkkhkkk khkkkkkk
K21FW GTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCA
K21RV GTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCA
Ak hkhkhkhkhkkhkhhkhkhkhhkhhhkhhkhhkhhkhkhhkhhhhkhhhkhkhkhhkkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkkhkhkkhkxkx
K21FW GTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGAT
K21RV GTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGAT
Ak hkhkhkhkhkkhkhhkhhkhhkhkhhkhhkhhkhhkhkhhkhhkhhhhhkhhkhhkkhkhhkhhkhkhkhkhkkhkhkhkhkhkhkhkkhkhkkhkhkkx
K21FW AGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACA
K21RV AGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACA
Ak hkhkhkkhkhkkhkhhkhhkhhhhhkhhhhhkhkhkhhkhhkhhhkhhkhhkhhkkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkkhkhkkhkxkhx
K21FW GACTCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGC 259
K21RV GACTCACCGAGTG-—-——-——-—--— ACCG---GCAGCTGCC-—————-—— GGCG----— 270
R R R * kK Kk Kk KKKk K * kK
>K21SeqgCons

GGTTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCG
TGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACG
CAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTG
GATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACT
CACAGACTCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGC

>IMGTHLA:HLA01218 A*02:43N 1099 bp
Length = 1099

Plus Strand HSPs:

Score = 1342 (207.4 bits), Expect = 3.6e-57, P = 3.6e-57, Group = 1
Identities 270/272 (99%), Positives = 270/272 (99%), Strand = Plus / Plus
Query: 24 CAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 83
FrErr e e e e e e
Sbjct: 71 CGGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 130
Query: 84 CCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 143
FEETrrerrrr e e e ettt ettt e e
Sbjct: 131 CCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 190
Query: 144 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATT 203
FEEEEEEEE R e e e e e e e e e e e e e e e e e e e e e e e e e e e e e el
Sbjct: 191 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATT 250
Query: 204 GGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGA 263
FEREEEEEE e e r e e e e e e e e e e e e e e e
Sbjct: 251 GGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGA 310
Query: 264 CCCTGCGCGGCTACTACAACCAGAGCGAGGGC 295
L O O O O O O O O
Sbjct: 311 CCCTGCGCGGCTACTACAACCAGAGCGAGGCC 342
A2-1/2
>K21FW

CTGCATCGGAGGTATATTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCAT
CGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGA
AGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACA
CGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGACCCTGCGCGGCTACTA
CAACCAGAGCGAGGGCC

>K21RV

GTTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCG

152

24
60

84
120

144
180

204
240



TGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAG
GAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGACGACCGA
TCGTACACCCGGATCTCGCG

CLUSTAL 2.1 multiple sequence alignment

K21FW
K21RV

K21FW
K21RV

K21FW
K21RV

K21FW
K21RV

K21FW
K21RV

>K21SeqgCons
GTTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCC
GGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCG
GTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGG
CCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACC
TGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGCC

——————————— CTGCATCG-----=-=--===-==------GAGGTATATTCTTC-CATCCG
GTTCTCAGCCACTGC-TCGCCCCCAGGCTCCCACTCCATGAGGTAT-TTCTTCACATCCG
Kk kk kKK K*hkhkhkhkkk Kkhkkkkk KkkkkkKk

TGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGC
TGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGC

KA A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak Ak Ak Ak Ak kA Ak kA Ak kA k ok kK%

AGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGA
AGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGA

LR R RS SRS S SRS RS R SRR R SRR R R R R R R R R R R R R R R R R R R R R R R R R

TAGAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCCCACTCAC
TAGAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCCCACTCAC

LR R RS SRS S SRS RS R SRR R SRR R R R R R R R R R R R R R R R R R R R R R R R R

AGACTGACCGAGCGAACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGCC 265

AGAC-GACCGATCGTACACCCGGATCTCGCG-========——————=———————————

Kk hkhkk khkkkkk Kk K%k * kK K * * x

>IMGTHLA:HLAO0004 A*01:04N 1099 bp

Length = 1099

Plus Strand HSPs:

Score = 1342
Identities
Query: 23
Sbjct: 71
Query: 83
Sbjct: 131
Query: 143
Sbjct: 191
Query: 203
Sbjct: 251
Query: 263
Sbjct: 311
A2-2/1
>K21FW

(207.4 bits), Expect = 3.6e-57, P = 3.6e-57, Group =1

268

270/272 (99%), Positives = 270/272 (99%), Strand = Plus / Plus

CAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC

e rrrr e e e e e e e e e e e e e e e e
CGGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC

CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG

FErrrrrrrrrrrrrrr e e e e e e e e e e e e e e e e e
CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG

CCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT

CCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT

GGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGA

FErrrrrrrrrrrrrrr e e e e e e e e e e e e e e e e e
GGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGA

CCCTGCGCGGCTACTACAACCAGAGCGAGGGC 294

FEEEEEErrr e e e e e
CCCTGCGCGGCTACTACAACCAGAGCGAGGAC 34

TCATGAGGTATTTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGC
AGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAG
GATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGAC
ACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGACCCTGCGCGGCTA
CTACAACCAGAGGGAGGACA

>K21RV

GTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGT

153

82

130

142

190

202

250

262

310

28
58

88
118

148
178

208
238



CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGT
TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG
AGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGGAAGGCCCACTCACAGAC
TCACCGATGACCGGCACTGCGCG

CLUSTAL 2.1 multiple sequence alignment

K21FW = mmmm e mmmmmmm e m TCATGAGGTATTTCTTC-CATCCGTGT 26
K21RV GTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGT 60
R R R I I I I I b b b b I S I b b I i I 2
K21FW CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGT 86
K21RV CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGT 120
Ak hkhkhkkhkhkkhkhhkhhkhhkhhhkhhkhhkhkhkhkhhkhhhhkhhhkhkhkhhkhkhkhkhhkhkhkhkhkkhkhkhkhkhkhkhkkhkhkkhkxkhx
K21FW TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG 146
K21RV TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG 180
Ak hkhkhkkhkhkkhkhhkhhkhhhkhhkhhhhkhhkhkhhkhhkhhkhkhhkhhkhhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkkhkhkkhkxkhx
K21FW AGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGA 206
K21RV AGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAG-GAAGGCCCACTCACAGA 239
B R R R R R R R R R i I R I S S S S
K21FW CTCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGGGAGGACA 260
K21RV CTCACCGAT--GACC----GGCACTGCGCG-—=—=—=————————————————— 263
Kk KkKkKk KKK Kk kK Kk Kk kkkKkKkKkK
>K21SegCons

GTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGT
CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGT
TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG
AGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGA
CTCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGGGAGGACA

>IMGTHLA:HLAO01218 A*02:43N 1099 bp
Length = 1099
Plus Strand HSPs:

Score = 1333 (206.1 bits), Expect = 9.3e-57, P = 9.3e-57, Group = 1
Identities = 269/272 (98%), Positives = 269/272 (98%), Strand = Plus / Plus

Query: 22 CAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 81
P e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ey
Sbjct: 71 CGGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 130
Query: 82 CCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 141
FETEEEEEE e e e e e e e b e e e e e e e ey
Sbjct: 131 CCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 190
Query: 142 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATT 201
FETEEEEEE e e e e e e e e e
Sbjct: 191 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATT 250
Query: 202 GGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGA 261
FETEEEEEE e e e e e e e e e
Sbjct: 251 GGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGA 310
Query: 262 CCCTGCGCGGCTACTACAACCAGAGGGAGGAC 293
T B O O O
Sbjct: 311 CCCTGCGCGGCTACTACAACCAGAGCGAGGCC 342
A3-1/2
>K21FW

TGGTATGCTAGTGGGGCCGGAGGGCGCTTCCTCCGCGGGTACCGGCAGGACGCCTACG
ACGGCAGGATTACATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATG
GCAGCTCATATCACCAAGCGCAAGTGGGAGGCGGTCCATGCGGCGGAGCAGCGGAGAG
TCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGAAAATACCTGGAGAACGGGAAG

>K21RV

154



TGGTTCTCACACCGTCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTC
CTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGG
ACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGAG
ACGGTCCATGCGGCGGAGCAACGGAGAGTCTACCGGAGGGCCGGGCGCCAGTCGCA

CLUSTAL 2.1 multiple sequence alignment

K21FW
K21RV

K21FW
K21RV

K21FW
K21RV

K21FW
K21RV

K21FW
K21RV

>K21SeqgCons
TGGTTCTCACACCGTCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTCC
TCCGCGGGTACCGGCAGGACGCCTACGACGGCAGGATTACATCGCCCTGAACGAGGACC
TGCGCTCTTGGACCGCGGCGGACATGGCAGCTCATATCACCAAGCGCAAGTGGGAGGCG
GTCCATGCGGCGGAGCAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCG
AAAATACCTGGAGAACGGGAAG

TGGT---——————————————— ATG--——- CTA----GTGGGGCCGGA-GGGCGCTTCCT
TGGTTCTCACACCGTCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTCCT
* Kk Kk Kk * k% * % hAhkhkkhkhkkhkhkkhkhkkk khkkhkhkkhkkkkkkhx

CCGCGGGTACCGGCAGGACGCCTACGACGGCA-GGATTACATCGCCCTGAACGAGGACCT
CCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCT

ER R R R R

GCGCTCTTGGACCGCGGCGGACATGGCAGCTCATATCACCAAGCGCAAGTGGGAGGCGGT
GCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGG-AGACGGT

KAk Ak Ak kA kA kA kAR A A A A A A kA h A A h A kA K* hhkAhkAh A hdk Ak Ahdhkdkhk* **k *kk*

CCATGCGGCGGAGCAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGAAA
CCATGCGGCGGAGCAACGGAGAGTCTACC-GGAGGGCCGG-GCGC---CAG---TCGCA-

KAKKKAKAKAKAKAKAKAKAA A, K AKXk AAAAAhAhhh, K hkhkk khkhkkhkkkkx **%% * K * K

ATACCTGGAGAACGGGAAG 230

>IMGTHLA:HLAO0004 A*01:04N 1099 bp

Length = 1099

Plus Strand HSPs:

Score = 1239
Identities
Query: 2
Sbjct: 343
Query: 62
Sbjct: 403
Query: 121
Sbjct: 463
Query: 181
Sbjct: 523
Query: 241
Sbjct: 583
A3-2/2
>K21FW

(191.9 bits Expect = 1.6e-52, P = 1.6e-52, Group =1

*

) ’
253/258 (98%), Positives = 253/258 (98%), Strand = Plus / Plus

GGTTCTCACACCGTCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTCCTC

Crrrrrrrrrrr trrrrrr e e e e e e e e e e e e e e
GGTTCTCACACCATCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTCCTC

CGCGGGTACCGGCAGGACGCCTACGACGGCA-GGATTACATCGCCCTGAACGAGGACCTG

Crrrrrrrrrrrrrrrr e rrr e et rrr e e e e e e
CGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTG

CGCTCTTGGACCGCGGCGGACATGGCAGCTCATATCACCAAGCGCAAGTGGGAGGCGGTC

Frrrrrrrerrrrrrrr e rrr e e et e e e e e e e e e e
CGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCGGTC

CATGCGGCGGAGCAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGAAAA

FErrrrrrrrrrr e e e e e e e e e e e e e e e
CATGCGGCGGAGCAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGCAGA

TACCTGGAGAACGGGAAG 258

R RRRERER RN,
TACCTGGAGAACGGGAAG 600

TGATGGCTGCGCGTGGGGCCGGCAGGGCGCTTCCTCCGCGGGTACCGGCAGGACGCCTA
CTACGGCAAGGATTACATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACA
TGGCAGCTCATATCACCAAGCGCAAGTGGGAGGCGGTCCATGCGGCGGAACAGCGGAGA
GTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGAAAATACCTGGAGAACGGGAAG

>K21RV

ATGGTTCTCACACCATCCAAATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTCC

155

61

402

120

462

180

522

240

582

32
60

91
120

151
179

211
230



TCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACC
TGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGACGG
TCCATGCGGCGGAGCAGCGGAGAGTCTACCGGAGGTGCCACTGCTTCG

CLUSTAL 2.1 multiple sequence alignment

K21FW ~  mmmmmmmm TG-ATGGCTGCG-CGTGGGGCCGGCAGGGCGCTTCC
K21RV ATGGTTCTCACACCATCCARAATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTCC
K,k Ak kkhkhkhkkk Kk kkkkkkkkKk )k Kk k ok ok k kKK
K21FW TCCGCGGGTACCGGCAGGACGCCTACTACGGCAAGGATTACATCGCCCTGAACGAGGACC
K21RV TCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACC
KA A A A A A A A A A A A A A A A A A A A A A, Ak A A A A A A A A A A A A A Ak Ak A Ak Ak Ak kkkkk
K21FW TGCGCTCTTGGACCGCGGCGGACATGGCAGCTCATATCACCAAGCGCAAGTGGGAGGCGG
K21RV TGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGACGG
KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A, Ak Ak Ak kA Ak Ak kA kk* kK *
K21FW TCCATGCGGCGGAACAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGAA
K21RV TCCATGCGGCGGAGCAGCGGAGAGTCTACCGGAGGTGCCACTGC-—~-—=—=——~— TTCG--
B R R R S S * kK *k * * x R
K21FW AATACCTGGAGAACGGGAAG 234
K21RV ~  mmmmmmmm e
>K21SeqgCons

ATGGTTCTCACACCATCCAAATAATGTATGGCTGCGACGTGGGGCCGGCAGGGCGCTTCC
TCCGCGGGTACCGGCAGGACGCCTACTACGGCAAGGATTACATCGCCCTGAACGAGGACC
TGCGCTCTTGGACCGCGGCGGACATGGCAGCTCATATCACCAAGCGCAAGTGGGAGGCGG
TCCATGCGGCGGAACAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGAA

AATACCTGGAGAACGGGAAG

>IMGTHLA:HLAO0004 A*01:04N 1099 bp

Length = 1099

Plus Strand HSPs:

Score = 1219 (188.9 bits), Expect = 1.3e-51, P = 1.3e-51, Group = 1
Identities 251/260 (96%), Positives = 251/260 (96%), Strand = Plus / Plus
Query: 1 ATGGTTCTCACACCATCCAAATAATGTATGGCTGCGACGTGGGGCCGGCAGGGCGCTTCC 60
Sbjct: 341 ACGGTTCTCACACCATCCAGATAATGTATGGCTGOGACOTGRGGCCGOACORRCECTTCE 400
Query: 61 TCCGCGGGTACCGGCAGGACGCCTACTACGGCAAGGATTACATCGCCCTGAACGAGGACC 120
Sbjct: 401 TCCGCGGGTACCRGCAGGACGCCTACGACGECARGEATTACATCECCCTCARCEAGGACE 460
Query: 121 TGCGCTCTTGGACCGCGGCGGACATGGCAGCTCATATCACCAAGCGCAAGTGGGAGGCGG 180
Sbjct: 461 TGCGCTCTTGGACCGCGGCGCACATGOCACCTCAGATCACCARGCGCRAGTEGGACHLEE 520
Query: 181 TCCATGCGGCGGAACAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGAA 240
Sbjct: 521 TCCATGCGGCGRAGCAGCOGACAGTCTACCTGAGGOCCEETECOTCRACGERCTCERCA. 560
Query: 241 AATACCTGGAGAACGGGAAG 260
Sbjct: 581 GATACCTGGAGAACGGGAAG 600
A4-1/2H
>K21FW

CCCTGATGTGCTGGGCTGAAGCCCCCTGAGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGA
TCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGACACGGAGCTCGTGGAGAC
CAGGCCTGCAGGGGATA

>K21RV
CGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGGTGC
TGGGCCCTGAGCTTCTACCCTGCGGAGATCACACGACCGGCAGCGGGAGGGGAGGACCAGC
CCTAGCAACCGCAAATGA

156

34
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94
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CLUSTAL 2.1 multiple sequence alignment

K21FW ---CCCTGA---—-—- TGTG--—————————————— CTGGGC-TGAAGCC-CCCTGAG-TG 32
K21RV CGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGGTG 60
* k% * * k% * k% * kkkkhkkkhkk khkkkkhkkk kK
K21FW CTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGA 92
K21RV CTGGGCCCTGAGCTTCTACCCTGCGGAGATCACAC-GACC-GGCAGCGGGA-GGGGAGGA 117

KAk Ak Ak kA kA A A A I AR A I A A A A h A KA A I AR AhAK* AhkhkKhk *hkhkhkAhkkdhkdkkx *Ahkkhkkkk*x

K21FW CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATA 139
K21RV CCAGCCCTAGCA-—==—==——=—==—=——— ACC—-—-—- GCAAATGA-- 140

K*kkk K*k Kkk X * k x * kK * K
>K21SegCons

CGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGGTG
CTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGA
CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATA

>IMGTHLA:HLAOOOOS5 A*02:01:01:01 1098 bp
Length = 1098
Plus Strand HSPs:

Score = 830 (130.6 bits), Expect = 4.9e-34, P = 4.9e-34, Group =1
Identities = 166/166 (100%), Positives = 166/166 (100%), Strand = Plus / Plus

Query: 1 CGCCCCCAARACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGGTG 60
Sjct: 621 CGOCCCCARAACGCATATGACTCACCACGCTGICTCTGACCATGAAGECACCCTGAGRTG 660
Query: 61 CTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGA 120
Sjot: 681 CTGGGCCCTGAGCTICTACCCTGOGGAGATCACACTGACCTGCAGCOEATAGREAGER 740
Query: 121 CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT 166
FEREEEEEEE e e e e e e ey
Sbjct: 741 CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT 786
———————————————————————————————————— 29=04 == mm o
B4-2/2H
>K21FW

CCCCGGGCTTCCTGAGGCCCCCTGAGTGCTGGGCCCTGGGCTTCTACCCTGCGGAGATAC
ACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGAACGGAGCTAGGGAAGCCCAGG
CCTGCAGGGGAT

>K21RV
CCCCCCCAAAGACAGGGGAACCCCACTCCCCATTTTTGACCATAAGGCCCCCCTGAGGTG
ATTGGCCCATGGGTTTTACCTTGGGAGATCACACTACCGGCAACAGGATGGGAGGACCAG
ATCGCACACAAGGCCG

CLUSTAL 2.1 multiple sequence alignment

K21FW ---CCCC----—-- GGG----——-- CTTCC--—--————--- TGAGGCCCCC-TGAG-TG 28
K21RV CCCCCCCAAAGACAGGGGAACCCCACTCCCCATTTTTGACCATAAGGCCCCCCTGAGGTG 60
* Kk kK * kK Kk kK * kkkkkkkk Kkkkk KKk
K21FW CTGGGCCCTGGGCTTCTACCCTGCGGAGAT -ACACTGACCTGGCAGCGGGATGGGGAGGA 87
K21RV ATTGGCCCATGGGTTTTACCTTG-GGAGATCACACTA--CCGGCAACAGGATGGG-AGGA 116
* Kk kKK Kkk kK Kk kKk KAk Kkhkkkkk Kk kkKk K kkkk kK kkkkkkk Kk kKk
K21FW CCAGACCCAGGAACGGAGCTAGGGAAGCCCAGGCCTGCAGGGGAT 132
K21RV CCAGATC---GCACA-———-==———--—= CAAGGCCG----—---- 136
kKKK Kk K * Kk *k * KKk kKK

157



Sequence not analyzed.

A4-3H/1

>K21FW
TGCCTGCGCGGGCTGGGGAGGCCCGTCCCCGCACACGGACTTGGTGGACACAGGCTTGCA
GGGAATGGAACTTTCCAAAATTGGGCGGTTGGGGGGGGGCTTTTTGAAAAGAACAAAAAT
TCCACTGGCATGGTCCAGATGGGGGTTTTGCCCAACCCCTTAACCCGGAATTGGAC

>K21RV

TTTTTAACCTGCGGAGATCACAATTACCCGGGAACGGGATGGGGAGGGCCCAAACCAGGA
CACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTGT
GGTGGTGCCTTCTGGAGAGGAGCAGAGATACACCTGCCATGTGCAGCATACGTACTGCAG

CLUSTAL 2.1 multiple sequence alignment

K21fWw === TGCCTGCG-—————=—————————————— CGGGCTGGGGAGG-CCCGTCCCCGCA 33
K21RV TTTTTAACCTGCGGAGATCACAATTACCCGGGAACGGGATGGGGAGGGCCCAAACCAGGA 60
* Kk Kk kK *hkkk khkkkkkkk K*kKk ** ok *
K21FW CACGGACTTGGTGGACAC-AGGCTTGCAGGGAATGGAACTTTCCAAAATTGGGCGGTTGG 92
K21RV CACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTGT 120

* kK Kk kK K Ak k Ak Ak Ahkhkk Ahkhkhkhkhkk Ahkhkhkhkkk khkhkkk kk khkkkkkk K%k

K21FW GGGGGGGCTTTTTGAAAAGAA-CAAAAATTCCACTGGCATGGTCCAGATGGGGGTTTTGC 151
K21RV GGTGGTGCCTTCTGGAGAGGAGCAGAGATACACCTGCCATG-TGCAG-CATACGTACTGC 178
Kk kK kK kK kk Kk Kk Kk Kk Kk k% * Kkkk Kkkkk Kk KKKk * K * kK
K21FW CCAACCCCTTAACCCGGAATTGGAC 176
K21RV -—AG-——————— 180
*
>K21SeqgCons

TTTTTAACCTGCGGAGATCACAATTACCCGGGAACGGGATGGGGAGGGCCCAAACCAGGA
CACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTGT
GGTGGTGCCTTCTGGAGAGGAGCAGAGATACACCTGCCATGGTCCAGATGGGGGTTTTGC
CCAACCCCTTAACCCGG

>IMGTHLA:HLAO6077 A*02:291 822 bp
Length = 822
Plus Strand HSPs:

Score = 787 (124.1 bits), Expect = 5.7e-32, P = 5.7e-32, Group =1
Identities = 177/197 (89%), Positives = 177/197 (89%), Strand = Plus / Plus

Query: 2 TTTTAACCTGCGGAGATCACAATTACCCGGGAACGGGATGGGGAGGGCCCAAACCAGGAC 61

Sbjct: 621 TTCTACCCTOUGEAGATCACACTGACCTGRCAGCOOCATOREEACCACOAGACCCAGEAT 680

Query: 62 ACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTGTG 121
FEETEEEEEr e et e et e e e e e e e e e e e

Sbjct: 681 ACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTGTG 740

Query: 122 GTGGTGCCTTCTGGAGAGGAGCAGAGATACACCTGCCATGGTCCAG-ATGGGGGTTTTGC 180

Sbjct: 741 GTGGTGOCTTOTGACAGGAGCAGAGATACACCTGOCATG- TGCAGCATGAGORTTT-GC 798

Query: 181 CCAACCCCTTAACCCGG 197

Sbjct: 799 CCAAGCCCTICACCCTG 15

K23 29-04

A2-1/1

>K23FW

TCCTGAGGTATTTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGC
CGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCACGCAACCCGGGCCACAAGATGG

158



AGCCGCGGCGCCGCGGTGGATAGAGCAGGAGGGGCCGGATTATTGGGACCAGGAGACACG
GAATGTGAAGGCCCACTCACAGACTGACCGAGTGGACCTGGGGACCCTGCGCGGCTACTA
CAACCAGACGAGGACCCG

>K23RV
TTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGT
CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG
AGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGA
CGACGATCGAACCTGGTACCTG

CLUSTAL 2.1 multiple sequence alignment

K23FW =~ mm e TCC-TGAGGTATTTCTTC-CATCCGTGT
K23RV TTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGT

*hkk kkkkkkkkkkkkkk kkkkkkkkk
K23FW CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
K23RV CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT

LR R RS SRS S SRS S SR SRR R SRR R R R R R R R R R R R R R R R R R R R R R R R R

K23FW TCGTGCGGTTC-AC-GCAACCC---GGGCCACAAGATGGAGCCGCGGCGCCGCGGTGGAT
K23RV TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGG--CGCCGTGGAT

AAk Ak Ak kA Ak k) Kk **k Xk * * kkkk ok kkkkkkkkkkkkk *k ok kkkokokk
K23FW AGAGCAGGAGGGGCCGGATTATTGGGACCAGGAGACACGGAATGTGAAGGCCCACTCACA
K23RV AGAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCCCACTCACA

KAKKAKAKAKAKAKAKAKAKAKAKAAKAA KN KAAKAAKAKAAKAAAA A A A A A A A, AhA A A A A A A A AR AR kK

K23FW GACTGACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGACGAGGACCCG 258

K23RV GAC-GAC-GATCGAACCTGGTA--CCTG——-——-—=-—=—————————————————— 262
Kkkk KKk kK * kKK kKK Kk kK

>K23SeqgCons

TTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGT
CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG
AGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCCCACTCACATG
ACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGACGAGGACCCG

>IMGTHLA:HLA02985 A*01:28 546 bp
Length = 546
Plus Strand HSPs:

Score = 1276 (197.5 bits), Expect = 7.0e-54, P = 7.0e-54, Group = 1
Identities = 264/269 (98%), Positives = 264/269 (98%), Strand = Plus / Plus

Query: 25 GCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCC 84
Shict: 1 GCTCCCACTCCATGAGGTATITCIICACATCCGTOICOCER0CCECCE000EEACEECE 60
Query: 85 GCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCG 144
Shict: 61 GCTICATCGCCETGOECTACGTOBACCACACOCAGTICGTECGOTICCACAGLEACEECS 120
Query: 145 CGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGG 204
Shict: 121 COAGCCAGAAGATGGAGCCECGOBCGCCHTCOATAGAGCACGAGEGCCERACTATIERS 180
Query: 205 ACCAGGAGACACGGAATATGAAGGCCCACTCACA---TGACCGAGTGGACCTGGGGACCC 261
Shict: 181 ACCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGTGEACCTSRREACEE 240

Query: 262 TGCGCGGCTACTACAACCAGA-CGAGGAC 289

FEEEEEEEEr et et
Sbjct: 241 TGCGCGGCTACTACAACCAGAGCGAGGAC 269

A2-2/2

>K23FW

159

26
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141
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TCATGAGGTATTTCTCCCATCCGTGTCCTGGCCCGGCCGCGGGGAGCCCCGCTTCATCGC
AGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGTCCAAG
AGGGGAGCCGCGGGAGCCGTGGGTGGAGCAGGAGGGGCCGGAGTATTGGGACCGGGAGALC
ACAGAAGTACAAGCGCCAGGCACAGGCTGACCGAGTGAACCTGCGGAAACTGCGCGGCTA
CTACAACCAGAGGAGGGCA

>K23RV
TCTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCATGAGGTATTTCTCCACATCCGTGTC
CTGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
CGTGCGGTTCGACAGCGACGCCGCGAGTCCAAGAGGGGAGCCGCGGGAGCCGTGGGTGGA
GCAGGAGGGGCCGGAGTATTGGGACCGGGAGACACAGAAGTACAAGCGCCAGGCACAGGC
GACCGAGTAACTGCGGAAACGTA

CLUSTAL 2.1 multiple sequence alignment

K23FW = mmmm e mmmmmm e m e m TCATGAGGTATTTCTCC-CATCCGTGTC
K23RV TCTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCATGAGGTATTTCTCCACATCCGTGTC
R R R I Ik I I b b b b b I b b b b I Ik I I I
K23FW CTGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
K23RV CTGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
B R R R R R R R R R R I I I S I S S
K23FW CGTGCGGTTCGACAGCGACGCCGCGAGTCCAAGAGGGGAGCCGCGGGAGCCGTGGGTGGA
K23RV CGTGCGGTTCGACAGCGACGCCGCGAGTCCAAGAGGGGAGCCGCGGGAGCCGTGGGTGGA
R R R R R R R R R R R R R R I S S S S
K23FW GCAGGAGGGGCCGGAGTATTGGGACCGGGAGACACAGAAGTACAAGCGCCAGGCACAGGC
K23RV GCAGGAGGGGCCGGAGTATTGGGACCGGGAGACACAGAAGTACAAGCGCCAGGCACAGGC
KA A A A A A A A A A A A A A A A A Ak kA Ak kA Ak Ak kA kA Ak Ak Ak k kA kA Ak Ak kA Ak k ok ok, k%
K23FW TGACCGAGTGAACCTGCGGAAACTGCGCGGCTACTACAACCAGAGGAGGGCA 259
K23RV —~GACCGAGTAA--CTGCGGAAAC————————=————=—————————————
R S * ok k ok ok kk kKK
>K23SegCons

TCTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCATGAGGTATTTCTCCACATCCGTGTC
CTGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTT
CGTGCGGTTCGACAGCGACGCCGCGAGTCCAAGAGGGGAGCCGCGGGAGCCGTGGGTGGA
GCAGGAGGGGCCGGAGTATTGGGACCGGGAGACACAGAAGTACAAGCGCCAGGCACAGGC
TGACCGAGTGAACCTGCGGAAACTGCGCGGCTACTACAACCAGAGGAGGGCA

Not HLA-A result.

A2-1/2

>K23FW
CATACCCCTACCTCCCAGGTATATTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCC
CCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGC
CGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTG
GGACCAGGAGACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGAC
CCTGCGCGGCTACTACAACCAGAGCGAGGGCA

>K23RV
TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTT
CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
GCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATGGAAGGCCCACTCACAGACG
ATGGAAGAAAGCCTCCATCCAGGGAGGGGG

CLUSTAL 2.1 multiple sequence alignment

K23FrW  mmmmmm————— CATACCCCTAC-CTCCCA-—-—————— GGTATATTCTTC-CATCCGTGT

K23RV

K23FW
K23RV

TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTAT-TTCTTCACATCCGTGT

* *kkk Kk * Kk ok kkk khkkkhkk khkkkhkkk khkkkkkkkk

CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT

KA A A A A A A A A A A A A A A A A A A A A A A A Ak kA kA A A A Ak Ak kA kA Ak Ak kA kA Ak Ak kk ok kK&
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K23FW TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAG
K23RV TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG

hAhkhkhkhkkhhkkhkhhkhhkkhhkkhkhkhkhkhkhkhkkhkhkhkhhkhkhkkhhkhhk ,hhkkhhhkhhkhkhkkhhkhkhkhkhkhkhkrkkhkhkkhkhkxkhx
K23FW AGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATGTGAAGGCCCACTCACAGA
K23RV AGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATG-GAAGGCCCACTCACAGA

KA KA A A A A A A A A A A A A A A A A A A A A Ak Ak Ak kA hkhkhkkhkkk Ak kk kA kA Ak kkk kK%
K23FW CTGACCGAGCGAACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGCA 272
K23RV C-GATGGAAGAAAGC-—====—=—==——=————————— CTCCATCCAGGGAGGGGG-- 270

R * * **x  * *k kK kkkk * * Kkk%k
>K23SegCons

TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGT
CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAG
TTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGAT
AGAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATGTGAAGGCCCACTCAC

AGACTGACCGAGCGAACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGCA

>IMGTHLA:HLAO0004 A*01:04N 1099 bp

Length = 1099

Plus Strand HSPs:

Score = 1333 (206.1 bits), Expect = 9.3e-57, P = 9.3e-57, Group = 1
Identities 269/272 (98%), Positives = 269/272 (98%), Strand = Plus / Plus
Query: 21 CAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 80
FrErr e e e e e e e e e e e e e e e e e e e e e e e e e e e
Sbjct: 71 CGGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 130
Query: 81 CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 140
FEREEEEEE e e e e e e e e e e e e e e e e e e e e e e e e
Sbjct: 131 CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 190
Query: 141 CCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT 200
FEREEEEEE e e e e e e e e e e e e e e e e e e e e e e e e
Sbjct: 191 CCGCGAGCCAGAAGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT 250
Query: 201 GGGACCAGGAGACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGA 260
A
Sbjct: 251 GGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGA 310
Query: 261 CCCTGCGCGGCTACTACAACCAGAGCGAGGGC 292
L O O O O O O O O
Sbjct: 311 CCCTGCGCGGCTACTACAACCAGAGCGAGGAC 3
A2-2/1
>K23FW
CGACCCTACCTGGAAGGTATTTCTCCCATCCGTGTTCGGGCCCGGCCGCGGGGAGCC
CCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGA
CGCCGCGAGTCCAAGAGGGGAGCCGCGGGAGCCGTGGGTGGAGCAGGAGGGGCCGGA
GTATTGGGACCGGGAGACACAGAAGTACAAGCGCCAGGCACAGGCTGACCGAGTGAA
CCTGCGGAAACTGCGCGGCTACTACAACCAGAGCGAGGACAT
>K23RV
TTCTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCATGAGGTATTTCTCCACATCCG
TGTCCTGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACA
CGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGTCCAAGAGGGGAGCCGCGGGAGC
CGTGGGTGGAGCAGGAGGGGCCGGAGTATTGGGACCGGGAGACACAGAAGTACAAGC
GCCAGGCACAGGCGACCGAGTAACTGTTAGGTCTTATGTTTGT
CLUSTAL 2.1 multiple sequence alignment
K23FrWw  mmmmmmm— = CGACCCTA-———————— CCTGGAAGGTATTTCTCC-CATCCGTGT
K23RV TTCTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCATGAGGTATTTCTCCACATCCGTGT
Kk kKK K * R R R R I
K23FW TCGGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGT
K23RV CCTGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGT

161
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K AR A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak A Ak Ak Ak kA kA k kK *

K23FW TCGTGCGGTTCGACAGCGACGCCGCGAGTCCAAGAGGGGAGCCGCGGGAGCCGTGGGTGG
K23RV TCGTGCGGTTCGACAGCGACGCCGCGAGTCCAAGAGGGGAGCCGCGGGAGCCGTGGGTGG
Ak khkhkhkhkhkhkhhhkhkhkhkhkhkhhhhhhkhkhkhkhkhkhhrhhhhkhkhhkhkhkhrhrhhhhkkhkhhkhkhkhrrhhhkhkhkk*x*x
K23FW AGCAGGAGGGGCCGGAGTATTGGGACCGGGAGACACAGAAGTACAAGCGCCAGGCACAGG
K23RV AGCAGGAGGGGCCGGAGTATTGGGACCGGGAGACACAGAAGTACAAGCGCCAGGCACAGG
Ak khkhkhkhkhhkhhhkhkhkhkhkhkhhhhhhkhkhkhkhkhkhhrhhhhkhkhhkhkhkhrhrhhhkhkhkhhkhkhkrrhhhkhkhkk*x*x
K23FW CTGACCGAGTGAACCTGCGGAAACTGCGCGGCTACTACAACCAGAGCGAGGACAT 270
K23RV C-GACCGAGTAA--CTGTTAGGTCT-TATGTTTGT-——-———=———==——=—=——————
E R i o S * Kk K * k * *
>K23SeqgCons

TTCTCAGCCACTCCTCGTCCCCAGGCTCCCACTCCATGAGGTATTTCTCCACATC
CGTGTTCGGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGAC
GACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGTCCAAGAGGGGAGCCGC
GGGAGCCGTGGGTGGAGCAGGAGGGGCCGGAGTATTGGGACCGGGAGACACAGAA
GTACAAGCGCCAGGCACAGGCTGACCGAGTGAACCTGCGGAAACTGCGCGGCTAC
TACAACCAGAGCGAGGACAT

Not HLA-A result.

A3-1/2

>K23FW
CTTGCTGCTCGTGGGGCCGGAGGGCGCTTCCTCCGCGGGTACCGGCAGGACGCCT
ACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCGGC
GGACATGGCGGCTCAGATCACCAAGCGCAAGTGGGAGGCGGCCCATGCGGCGGAG
CAGCTGAGAGTCTACCTGGATGGCCGGTGCGTGGAGGGGCTCCGCAGATACCTGG
AGAACGGGAAG

>K23RV
GTGGGTTCTCACACCGTCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGC
GCTTCCTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCT
GAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAG
CGCAAGTGGGAGGCGGCCCATGAGGCGGAGCAGGGAGAGCCTACCGGAGTGCACC
GCTCTCAG

CLUSTAL 2.1 multiple sequence alignment

K23fFrWw = CTT---—————————————————— GCTGCT-CGTGGGGCCGGA-GGGCGCTTC

K23RV

GTGGGTTCTCACACCGTCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTC

* K * Kk Kk kK R R R R I R I S

K23FW CTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGAC
K23RV CTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGAC
Ak Ak Ak hkkhkhkhk kA hhhhhkhhkhhhkhkhkhhkhkhkhhhkhkhkhkhkhhkhkhkkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkkhkhkkhxk*x
K23FW CTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCAAGCGCAAGTGGGAGGCG
K23RV CTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCG
Ahkhkhkhkkhhkkhkhkhkhkhkhhkhhkhkhkhkhhkhkhkhkhhhhkh ,hhhhkhhkhhkhhhhkhrkhhkhkhkhkhkhrhkhrkkhhkhkxkx
K23FW GCCCATGCGGCGGAGCAGCTGAGAGTCTACCTGGATGGCCGGTGCGTGGAGGGGCTCCGC
K23RV GCCCATGAGGCGGAGCAGG-GAGAGCCTACC-GGA-—--—~ GTGCAC----- CGCTCT-C
Kdhkhkkhkhkkhk khkkhkkkkkkkk K*khkhkkhk kkhkkkk Kkkhk*k * Kk Kk * Kk Kk *
K23FW AGATACCTGGAGAACGGGAAG 231
K23RV AG-—————————————————— 228
* %
>K23SegCons

GTGGGTTCTCACACCGTCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGG
GCGCTTCCTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCG
CCCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATC
ACCAAGCGCAAGTGGGAGGCGGCCCATGCGGCGGAGCAGCTGAGAGTCTACCT
GGATGGCCGGTGCGTGGAGGGGCTCCGCAGATACCTGGAGAACGGGAAG

>IMGTHLA:HLAO5907 A*01:01:26 822 bp

Length = 822
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Plus Strand HSPs:

Score = 1245 (192.8 bits), Expect = 1.2e-52, P = 1.2e-52, Group =1
Identities = 253/258 (98%), Positives = 253/258 (98%), Strand = Plus / Plus

Query: 4 GGTTCTCACACCGTCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTCCTC 63
Shict: 270 GOTICTCACACCATCCAGATAATGTATEACTECCACHTGREECCEEACERRLECTIEETE 329
Query: 64 CGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTG 123
Shict: 330 COCGGCTACCOECAGEACOCCTACGACEACAAGGAT TACATCGCCCTOAACSAGGACETE 389

Query: 124 CGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCAAGCGCAAGTGGGAGGCGGCC 183
L L O O
Sbjct: 390 CGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCAAGCGCAAGTGGGAGGCGGTC 449

Query: 184 CATGCGGCGGAGCAGCTGAGAGTCTACCTGGATGGCCGGTGCGTGGAGGGGCTCCGCAGA 243
A
Sbjct: 450 CATGCGGCGGAGCAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGCAGA 509

Query: 244 TACCTGGAGAACGGGAAG 261
FEEEEEEErrrrrrrn
Sbjct: 510 TACCTGGAGAACGGGAAG 527

A3-2/2

>K23FW
TGCCGGAGTGGGGCCGGACGGGCGCTTCCTCCGCGGGTACCGGCAGGACGCCT
ACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCG
GCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCGGCCCATGCGGC
GGAGCAGCTGAGAGTCTACCTGGATGGCCGGTGCGTGGACGGGCTCCGCAGAT
ACCTGGAGAACGGGAAGA

>K23RV
GATGGTTCTCACACCATCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGG
GCGCTTCCTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCG
CCCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATC
ACCAAGCGCAAGTGGGAGGCGGCCCATGCGGCGGAGCAGCGGAGAGCCTACCG
GGGTGCCACGCTATCAGACACT

CLUSTAL 2.1 multiple sequence alignment

K23FW --TG--——-------——- CCGGA-—-——=———————————— GTGGGGCCGGACGGGCGCTTC 28
K23RV GATGGTTCTCACACCATCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTC 60
* % *k kK Kk ok ok ok ok ok ok ok ok ok ok ok ki ok ok ok ok ok ok ok ok
K23FW CTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGAC 88
K23RV CTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGAC 120
R R R R R R R R I I S S S
K23FW CTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCG 148
K23RV CTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCG 180
R R R R R R R R R R R R I S S S S
K23FW GCCCATGCGGCGGAGCAGCTGAGAGTCTACCTGGATGGCCGGTGCGTGGACGGGCTCCGC 208
K23RV GCCCATGCGGCGGAGCAGCGGAGAGCCTACCGGGGTGCC——=—==———— AC--GCTAT-C 227
KAKKAKAKAAKAAKAAA AN A K K ,), *hk)k)k*%k *)k)k%k*%k *% **% * * K * kK *
K23FW AGATACCTGGAGAACGGGAAGA 230
K23RV AGACACT-—=-———=———————— 234
KKk KKk
>K23SeqgCons

GATGGTTCTCACACCATCCAGATAATGTATGGCTGCGACGTGGGGCCGGAC
GGGCGCTTCCTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTAC
ATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCAGCT
CAGATCACCAAGCGCAAGTGGGAGGCGGCCCATGCGGCGGAGCAGCTGAGA
GTCTACCTGGATGGCCGGTGCGTGGACGGGCTCCGCAGATACCTGGAGAAC
GGGAAGA

163



>IMGTHLA:HLA02920 A*01:26 546 bp
Length = 546

Plus Strand HSPs:

Score = 1278 (197.8 bits), Expect = 5.7e-54, P = 5.7e-54, Group = 1
Identities = 258/261 (98%), Positives = 258/261 (98%), Strand = Plus / Plus

Query: 1 GATGGTTCTCACACCATCCAGATAATGTATGGCTGCGACGTGGGGCCGGACGGGCGCTTC 60
Shict: 267 GACGGTICTCACACCATCCAGATAMTCTATGSCTGCGACOTGOECCOEACORE0CETTE 326
Query: 61 CTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGAC 120
Shict: 327 CTCCGCBGGTACCOOCAGOACGCCTACEACCRCAAGEATTACATCACCCIGRACGAGGAC 386

Query: 121 CTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCG 180

FEErrrrrrr et e e e e e e e e e e e e e e e e e
Sbjct: 387 CTGCGCTCTTGGACCGCGGCGGACATGGCAGCTCAGATCACCAAGCGCAAGTGGGAGGCG 446

Query: 181 GCCCATGCGGCGGAGCAGCTGAGAGTCTACCTGGATGGCCGGTGCGTGGACGGGCTCCGC 240
FErrrrrrerrrrrrrr e rerr e e e e e e e e e e

Sbjct: 447 GCCCATGCGGCGGAGCAGCGGAGAGTCTACCTGGAGGGCCGGTGCGTGGACGGGCTCCGC 506
Query: 241 AGATACCTGGAGAACGGGAAG 261
FEREEEEEEEEr e
Sbjct: 507 AGATACCTGGAGAACGGGAAG 527
A4-2/2H
>K23FW

CCCCCGTCTGTTCCTGAGGCCCCCTGAGTGCTGGGCCCTGGGCTTCTAC
CCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCC
AGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATAG

>K23RV
CCCCCCCCAAGACACATATGACCCACCACCCCATCTCTGACCATGAGGC
CACCCTGAGGTGCTGGGCCCTGGGCTTTTACCCTGCGGAGATCACACTA
CCGGCAGCGGGAGGGGAGGGACCAAACCCGCACCGAGCCG

CLUSTAL 2.1 multiple sequence alignment

K23FW ——-CCCCCG-—====—=—=—=———————————————— TCTGTTCCTGAGGCC-CCCTGAG-T
K23RV CCCCCCCCAAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACCCTGAGGT
Kk Kk kK Kk kK Kk kkKkKkAkKkKk KhkkkKkkKk K
K23FW GCTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGG
K23RV GCTGGGCCCTGGGCTTTTACCCTGCGGAGATCACACTA--CCGGCAGCGGGAGGGGAGGG
khkkhkhkhkhkkhkhkkhhkhkhkkhkkhk hhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkk * kkkkkkkkkk kkk * %
K23FW ACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATAG 138
K23RV ACCAAACCCG---CACCGAGC-CG—=====—=—=—=——=——————————— 138
*kk Kk kkkk *kk kkkk kK
>K23SegCons

CCCCCCCCAAGACACATATGACCCACCACCCCATCTCTGACCATGAGGC
CACCCTGAGGGCCCCCTGAGTGCTGGGCCCTGGGCTTCTACCCTGCGGA
GATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGACACG
GAGCTCGTGGAGACCAGGCCTGCAGGGGATAG

>IMGTHLA:HLAO0004 A*01:04N 1099 bp
Length = 1099
Plus Strand HSPs:

Score = 599 (95.9 bits), Expect = 1.3e-23, P = 1.3e-23, Group = 1
Identities = 125/130 (96%), Positives = 125/130 (96%), Strand = Plus / Plus

Query: 51 ACCCTGAGGGCCCCCTGAG-TGCTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACTGA 109

e e NN
Sbjct: 660 ACCATGAGGCCACCCTGAGGTGCTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACTGA 719

164

29
60

89
118



Query: 110 CCTGGCAGCGGGATGGGGAGGACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTG 169
Frrrrrerrrrerrrrrerrrrrr ettt et e et e e
Sbjct: 720 CCTGGCAGCGGGATGGGGAGGACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTG 779
Query: 170 CAGGGGATAG 179
FEEEETT
Sbjct: 780 CAGGGGATGG 789
A4-3H/1
>K23FW
CTGTGCTGGTGTGGGGTAGGCATCCTGCCGATCACACGGAGCTCGTGGA
GACAGGCCTGCAGGGGATGGAACCTTCCAAAAGTGGGCGGCTGTGGTGG
TGCCTTCTGGAAAGGAGCAAAGATACACCTGCCATGTGCAGCATGAGGG
TCTGCCCAAGCCCCTCACCCTGAGATGGAC
>K23RV
TTTTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACC
AGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAAC
CTTCCAGAAGTGGGCGGCTGTGGTGGTGCCTTCGGAGAGGAGCAGAGAT
ACACCTGACCATGTGCAGAAGAGGACTACAG
CLUSTAL 2.1 multiple sequence alignment
K23frw === CTGTG--—-——————————— CTGGT-GTGGGGTAGGCA---TCCTGCCGATCAC
K23RV TTTTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGAC
* Kk k Kk * k k% * kkk Kk kk Kk * **  * * %

K23FW ACGGAGCTCGTGGAGAC-AGGCCTGCAGGGGATGGAACCTTCCAAAAGTGGGCGGCTGTG
K23RV ACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTGTG

KA A A A A A A A A A A A A A, AhA A A A A A A A A A A A Ak Ak Ak Ak Ak hkhkd Ak kk kA kA kk ok ok k%
K23FW GTGGTGCCTTCTGGAAAGGAGCAAAGATACACCTG-CCATGTGCAGCATGAGGGTCTGCC
K23RV GTGGTGCCTTC-GGAGAGGAGCAGAGATACACCTGACCATGTGCAG-AAGAGGA-CTAC-

KA A A A A A A Ak, *hkk Khhkhkhkhkhkk ,hkhkhkhkhkhkhkhkhkk *,hkhkhkhkhkhkhkkkx * *k*k% **x ok
K23FW CAAGCCCCTCACCCTGAGATGGAC 177
K23RV —=AG-—————————— = 178

* *

>K23SeqgCons

TTTTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGAC
CAGACCCAGGACACGGAGCTCGTGGAGACAGGCCTGCAGGGGATGGAA
CCTTCCAAAAGTGGGCGGCTGTGGTGGTGCCTTCTGGAAAGGAGCAAA
GATACACCTGCCATGTGCAGCATGAGGGTCTGCCCAAGCCCCTCACCC
TGAGATGGAC

>IMGTHLA:HLAO0004 A*01:04N 1099 bp

Length = 1099

Plus Strand HSPs:

Score = 954
Identities
Query: 1
Sbjct: 695
Query: 61
Sbjct: 755
Query: 120
Sbjct: 815
Query: 180
Sbjct: 875

(149.2 bits), Expect = 1.2e-39, P = 1.2e-39, Group =1

196/201 (97%), Positives = 196/201 (97%), Strand = Plus / Plus

TTTTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGAC

Lot e e e e e e e e e e e e e e e e e e
TTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGAC

ACGGAGCTCGTGGAGAC-AGGCCTGCAGGGGATGGAACCTTCCAAAAGTGGGCGGCTGTG

CErrrrrrerrrr et rrrrrr e e e e e e e e ter e e
ACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTGTG

GTGGTGCCTTCTGGAAAGGAGCAAAGATACACCTGCCATGTGCAGCATGAGGGTCTGCCC

FErrrrrrerrrr e e ter e e e e e e e e e e e
GTGGTGCCTTCTGGAGAGGAGCAGAGATACACCTGCCATGTGCAGCATGAGGGTCTGCCC

AAGCCCCTCACCCTGAGATGG 200

FEETEEEEEr el
AAGCCCCTCACCCTGAGATGG 895

165

60

754

119

814

179

874

35
60

94
120

153
176



Edited sequences

>K23Editl

TTCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTC
TTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGC
CGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG
CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAG
GGGCCGGAGTATTGGGACCAGGAGACACGGAATGTGAAGGCCCACTC
ACATGACCGAGCGAACCTGGGGACCCTGCGCGGCTACTACAACCAGA

CGAGGACCCG

>IMGTHLA:HLAO03435 A*03:41 546 bp

Length = 546

Plus Strand HSPs:

, Expect = 2.7e-54, P = 2.7e-54, Group =1

)
265/269 (98%), Positives = 265/269 (98%), Strand = Plus / Plus

GCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCC
FEEEEEEEEE e e e e
GCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGLCCCC
GCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCG
FEEEEEEEEE e e e e e e e e e e et e e e e e e e el

GCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCG
CGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGG
CGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGG
ACCAGGAGACACGGAATGTGAAGGCCCACTCACA---TGACCGAGCGAACCTGGGGACCC

ACCAGGAGACACGGAATGTGAAGGCCCACTCACAGACTGACCGAGCGAACCTGGGGACCC

Score = 1285 (198.9 bits
Identities =
Query: 25
Sbjct: 1
Query: 85
Sbjct: 61
Query: 145
PEEErrerr e e e e et et e e ettt e e e
Sbjct: 121
Query: 205
FEEEEEET et et e e e el FIEETTEET R rrr et
Sbjct: 181
Query: 262 TGCGCGGCTACTACAACCAGA-CGAGGAC 289
FEEEEEEEr e et e e it
Sbjct: 241 TGCGCGGCTACTACAACCAGAGCGAGGAC 269
>K23Edit2

TCTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCT
TCACATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCC
GTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGC
CGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGG
GGCCGGAGTATTGGGACCAGGAGACACGGAATATGAAGGCCCACTCA
CAGACTGACCGAGTGCACCTGGGGACCCTGCGCGGCTACTACAACCA

GAGCGAGGGCA

>IMGTHLA:HLAO1718 A*03:01:01:02N 1163 bp

Length

1163

Plus Strand HSPs:

Expect = 5.7e-56, P = 5.7e-56, Group =1

84

60

144

120

204

180

261

240

) 4
267/272 (98%), Positives = 267/272 (98%), Strand = Plus / Plus

CAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC

CGGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC

CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT

CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT

Score = 1315 (203.4 bits
Identities
Query: 21
ForErr e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Sbjct: 71
Query: 81
FEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e
Sbjct: 131
Query: 141
FEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e e e e e
Sbjct: 191
Query: 201

GGGACCAGGAGACACGGAATATGAAGGCCCACTCACAGACTGACCGAGTGCACCTGGGGA
FEEEEEErr e e e et et e e e e e e e

166

80

130

140

190

200

250

260



Sbjct:
Query:

Sbjct:

K24 29-04
A2-1/1

>K24FW

251 GGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGGA 310

261 CCCTGCGCGGCTACTACAACCAGAGCGAGGGC 292

L O O O O O O
311 CCCTGCGCGGCTACTACAACCAGAGCGAGGCC 342

CGCGTACTAGAGTATTTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCA
TCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGCGCCCCGAGGCC
AAAGGTGGGAGCCGCGGGCGCCGTGTATAGAGCAGGAGGGGCCGGAGTATTGGGACCGGG
AGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGGACCCTGCGCG
GCTACTACAACCAGAGCGAGGACA

>K24RV

CTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCC
CGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTC
GTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAG
CAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGACG
ACCGAGGGTACCAGCACTGTACG

CLUSTAL 2.1 multiple sequence alignment

K24FW
K24RV

K24FW
K24RV

K24FW
K24RV

K24FW
K24RV

K24FW
K24RV

>K24SeqgCo

ns

——————————————————————— CGCGTACT----AGAGTATTTCTTC-CATCCGTGTCC
CTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCC
* ok kxx *kkkkkkkk ok kokokokokokokkkkk

CGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTC
CGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTC

B R R R R R R R R R R R R I e e S S S

GTGCGGTTCGACAGCG-CGCCCCGAGGCCAAAGGTGGGAGCCGCGGGCGCCGTGTATAGA
GTGCGGTTCGACAGCGACGCCGCGAG-CCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA

KAKKKAKAKAKAK kKA kA kK KA, )k K k) k*k K ) k%% *%k*%k **%x% R R R R R I SR S

GCAGGAGGGGCCGGAGTATTGGGACCGGGAGACACGGAATGTGAAGGCCCAGTCACAGAC
GCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGAC

R R R R R R I R R R R R I S I S S

TGACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGACA 264
~GACCGAGGGTACCAG----CACTGTACG-—————==———————————————— 263

KkkkKkkk Kk Kk KKk K * kKK * K

CTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTG
TCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACG
CAGTTCGTGCGGTTCGACAGCGCGCCCCGAGGCCAAAGGTGGGAGCCGCGGGCGCCG
TGTATAGAGCAGGAGGGGCCGGAGTATTGGGACCGGGAGACACGGAATGTGAAGGCC
CAGTCACAGACTGACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGC

GAGGACA

>IMGTHLA:HLA01718 A*03:01:01:02N 1163 bp
Length = 1163

Plus Strand HSPs:

Score =
Identiti

Query:
Sbjct:
Query:
Sbjct:

Query:

1263

es

20

71

80

131

(195.6 bits Expect = 1.3e-53, P = 1.3e-53, Group =1

) ’
263/273 (96%), Positives = 263/273 (96%), Strand = Plus / Plus

CAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC
O8O CACTECATEAGETAT T T TCACATCCGT IO GG CGOECGCEa0AGE
CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCG-CG
COCBC T TCA OO G TE GO TACOTRACGACACCACTTCETGCB T TCGACACCGACS

CCCCGAGGCCAAAGGTGGGAGCCGCGGGCGCCGTGTATAGAGCAGGAGGGGCCGGAGTAT

167

79

130

138

190

198

32
60

92
120

151
179

211
239



Sbjct: 191 CCGCGAG-CCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTAT 249

Query: 199 TGGGACCGGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGG 258

Sbjct: 250 TGGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGG 309

Query: 259 ACCCTGCGCGGCTACTACAACCAGAGCGAGGAC 291

[
Sbjct: 310 ACC

A2-2/2

>K24FW
AGCTCACGCTGAGTAT

.
CTGCGCGGCTACTACAACCAGAGCGAGGCC 342

TTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCC

GCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGA
CGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCG
GAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAG

TGGACCTGGGGACCCT

>K24RV

GTCTCAGCCACTCCTC
CGTGTCCCGGCCCGGC
GACACGCAGTTCGTGC

GCGCGGCTACTACAACCAGAGCGAGGGCTA

GTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATC
CGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGAC
GGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGC

GGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAA
AGTGAAGGCCCACTCACAGACTCACCGAGGGAACCTCGCACTGCGCG

CLUSTAL 2.1 mult

K24FW
K24RV

K24FW
K24RV

K24FW
K24RV

K24FW
K24RV

K24FW
K24RV

>K24SeqgCons

GTCTCAGCCACTCCTC
TCCGTGTCCCGGCCCG
GGACGACACGCAGTTC

iple sequence alignment

——————————————————————— AGCTCACGCT-----GAGTATTTCTTC-CATCCGTGT
GTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGT
kkkk Kk kK Kok ok ok ok ok ok kkk KKKk Kok ok kK

CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGT
CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGT

KA A A A A A A A A A A A A Ak A Ak Ak Ak Ak Ak kA Ak Ak Ak kA kA Ak kA kA Ak Ak Ak kA kk ok ok k%

TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG
TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG

KA A A A A A A A A A A A A Ak Ak Ak Ak Ak kA k kA kA kkkkkkkkkhkkkhkhkhkhkkk ok ok ok ok k ok ok ok k%%

AGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGA
AGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGA

khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkk

CTCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGCTA 266
CTCACCGAGGGAACCTCG---CACTGCGCG——=——=——————————————————— 267

*khkkkkkkkk Kk kkkk Kk *  kkkkkkk

GTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACA
GCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGT
GTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGG

AGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAG

ACACGGAAAGTGAAGG
GCGCGGCTACTACAAC

>IMGTHLA:HLAO121
Length =
Plus Strand HS

Score = 1342 (2
Identities = 27

Query: 22 CAG

I
Sbjct: 71 CGG

Query: 82 CCC
I

CCCACTCACAGACTCACCGAGTGGACCTGGGGACCCT
CAGAGCGAGGGCTA

8 A*02:43N 1099 bp
1099
Ps:

07.4 bits), Expect = 3.6e-57, P = 3.6e-57, Group = 1
0/272 (99%), Positives = 270/272 (99%), Strand = Plus / Plus

GCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 81
CEEEErrrrr e e e e e e e e e e e e e el
GCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 130

GCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 141
CEEEErrrrr e e e e e e e e e e e e e e e e

168

31
60

91
120

151
180

211
240



Sbjct: 131 CCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 190
Query: 142 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATT 201
FEEEEEEEEErr e e e e e e rrrrrrrrrrrrree
Sbjct: 191 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATT 250
Query: 202 GGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGA 261
FEEEEEEEEErr e e e e e e e rrrrrrrrrrrreree
Sbjct: 251 GGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGA 310
Query: 262 CCCTGCGCGGCTACTACAACCAGAGCGAGGGC 293
L O O O O
Sbjct: 311 CCCTGCGCGGCTACTACAACCAGAGCGAGGCC 342
A2-1/2
>K24FW
CGCGTCGGAGGTACATTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCA
TCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCC
AGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATTGGGACCAGG
AGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGGACCCTGCGCG
GCTACTACAACCAGAGCGAGGGCA
>K24RV
CTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCC
CGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTC
GTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAG
CAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGACG
ACCGATGTGCACCCATCATCCGCCTCG
CLUSTAL 2.1 multiple sequence alignment
K24FW = mmmmmmmmmmmmmm——m———— o CGCGTCG-GAGGTACATTCTTC-CATCCGTGTC
K24RV CTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTAT-TTCTTCACATCCGTGTC
*  * * * Kk ok k k ok *hkkkkk  kkkokokokkokkk
K24FW CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTT
K24RV CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTT
KA A A A A A A A A A A A A A A A A A A A A A A A Ak kA Ak Ak Ak Ak hkkkhkhkkhkhkkkkkk ok k ok ok kkk k%%
K24FW CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
K24RV CGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGA
dhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkkk
K24FW GCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGAC
K24RV GCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGAC
khkkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhkhkhkhkkkhkkkhkkhkkhkkhkkhkkhkkhkkkhkkk
K24FW TGACCGA-GTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGCA 264
K24RV -GACCGATGTGCACCC----ATCATCCGC--CT-———————————— CG-—-——-- 267
KkKkKkKkkk Kkkk Kkk*k * kK kK kK%K * K * K
>K24SeqgCons

CTCAGCCACTGCTCGCCCCCAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTC
CCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGT
TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATA
GAGCAGGAGGGGCCGGAGTATTGGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACA
GACTGACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGGCA

>IMGTHLA:HLA01718 A*03:01:01:02N 1163 bp

Length

1163

Plus Strand HSPs:

Score = 1342
Identities
Query:
Sbjct:

(207.4 bits),
270/272 (99%), Positives = 270/272 (99%), Strand = Plus / Plus

Expect = 3.4e-57, P = 3.4e-57, Group =1

20 CAGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 79

71 CGGGCTCCCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 130

169

31
59

91
119

151
179

211
239



Query: 80
Sbjct: 131
Query: 140
Sbjct: 191
Query: 200
Sbjct: 251
Query: 260

Sbjct: 311

A2-2/1

>K24FW

CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG

FEEEEEErrer e e e e e e e e e e e e e e
CCCGCTTCATCGCCGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG

CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT

FEErrrrrrr et e e e e e e e e e e e e e e e e e
CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGGCCGGAGTATT

GGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGGA

FEErrrrrrr e e e e e e e e e e e e e e e e e
GGGACCAGGAGACACGGAATGTGAAGGCCCAGTCACAGACTGACCGAGTGGACCTGGGGA

CCCTGCGCGGCTACTACAACCAGAGCGAGGGC 291

FEEEEEEErr et e e e
CCCTGCGCGGCTACTACAACCAGAGCGAGGCC 342

ACTCCTGACGTATTTCTTCCATCCGTGTCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATC
GCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAG
AGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAG
ACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGACCCTGCGCGGL
TACTACAACCAGAGCGAGGAC

>K24RV

TTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGT
CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGT
TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG
AGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGA

139

190

199

250

259

310

CTCACCGAGGGTACCT

CLUSTAL 2.1 mult

GGCACTGTA

iple sequence alignment

K24FW 0 mmmmmmmmm e ACTCC-TGACGTATTTCTTC-CATCCGTGT
K24RV TTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGT
Kkhkhkkk Kkhkk KkAhkkhkkhkkhkkhkkhkkhkkhk KAk khkAKA A KAk K
K24FW CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGT
K24RV CCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGT
R R R R R R R R R R I S I S S
K24FW TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG
K24RV TCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAG
R R R R R R R R R R I S S S S
K24FW AGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGA
K24RV AGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGA
khkkhkhkhkhkhkkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkk
K24FW CTCACCGAGTGGACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGAC 261
K24RV CTCACCGAGGGTACCTGG-—=—====—=————~— CACTGTA-—————=—=————— 265
*hkkkkkkkk Kk kkkkkk * k% *
>K24SegCons

TTCTCAGCCACTCCTCGTCCCCAGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTG
TCCCGGCCCGGCCGCGGGGAGCCCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCA
GTTCGTGCGGTTCGACAGCGACGCCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGA
TAGAGCAGGAGGGTCCGGAGTATTGGGACGGGGAGACACGGAAAGTGAAGGCCCACTCA

CAGACTCACCGAGTGG
>IMGTHLA:HLAQ121
Length =

Plus Strand HS

Score = 1342 (2
Identities = 27

Query: 22 CAG
I

ACCTGGGGACCCTGCGCGGCTACTACAACCAGAGCGAGGAC
8 A*02:43N 1099 bp

1099

Ps:

07.4 bits), Expect = 3.6e-57, P = 3.6e-57, Group = 1
0/272 (99%), Positives = 270/272 (99%), Strand = Plus / Plus

GCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 81
CEErrrrrrr et e et er e e e e e e e e e e e

170

28
60

88
120

148
180

208
240



Sbjct: 71 CGGGCTCTCACTCCATGAGGTATTTCTTCACATCCGTGTCCCGGCCCGGCCGCGGGGAGC 130
Query: 82 CCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 141
FErrrrrrrrrrrrrrrrerrrrr e e ettt et e et
Sbjct: 131 CCCGCTTCATCGCAGTGGGCTACGTGGACGACACGCAGTTCGTGCGGTTCGACAGCGACG 190
Query: 142 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATT 201
Frrrrrerrrrerrrrrerrrrrr et e et e et e
Sbjct: 191 CCGCGAGCCAGAGGATGGAGCCGCGGGCGCCGTGGATAGAGCAGGAGGGTCCGGAGTATT 250
Query: 202 GGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGA 261
Frrrrrrrrrrerrrrrerrrrrr ettt et e e e
Sbjct: 251 GGGACGGGGAGACACGGAAAGTGAAGGCCCACTCACAGACTCACCGAGTGGACCTGGGGA 310
Query: 262 CCCTGCGCGGCTACTACAACCAGAGCGAGGAC 293
FEETEEEEErrrr e e |
Sbjct: 311 CCCTGCGCGGCTACTACAACCAGAGCGAGGCC 342
A3-1/2
>K24FW
CTGGTATGGTAGTGGGGTCGGCCGGGCGCTTCCTCCGCGGGTACCGGCAGGACGCCTACG
ACGGCAAGGATTACATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCGGCGGACATGG
CGGCTCATATCACCAAGCGCAAGTGGGAGGCGGCCCATGAGGCGGAGCAGTTGAGAGCCT
ACCTGGATGGCACGTGCGTGGAGTGGCTCCGCAGATACCTGGAGAACGGGAAGA
>K24RV
TGGTTCTCACACCGTCCAGATAATGTATGGCTGCGACGTGGGGTCGGACGGGCGCTTCCT
CCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCT
GCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCAAGCGCAAGTGGGAGGCGGC
CCATGAGGCGGAGCAGTTAGAGCCTACCGGAGGCACCTCGTCACACTGCT
CLUSTAL 2.1 multiple sequence alignment
K24FrWw  mmmmm————— CTG-—-=====——-— GTATGGTAG-—-—--— TGGGGTCGGCCGGGCGCTTCCT
K24RV TGGTTCTCACACCGTCCAGATAATGTATGGCTGCGACGTGGGGTCGGACGGGCGCTTCCT
* K Kk Kk kKK * Kkhkkhkhkhkhkkk K hkhkkhk kA kA kA kK kK
K24FW CCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCT
K24RV CCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCT
R R R R R R R R R R I S I S S
K24FW GCGCTCTTGGACCGCGGCGGACATGGCGGCTCATATCACCAAGCGCAAGTGGGAGGCGGC
K24RV GCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCAAGCGCAAGTGGGAGGCGGC
R R R R R R R R R R R R S S S S
K24FW CCATGAGGCGGAGCAGTTGAGAGCCTACCTGGATGGCACGTGCGTGGAGTGGCTCCGCAG
K24RV CCATGAGGCGGAGCAGTT-AGAGCCTACC-GGA-GGCACCT-CGTCACACTGCT---—-——
khkkhkhkkhkkhkkhkhkhkhkhkkhkkhkkhkkhkkhkhk hhkkhkkhkkhkkhkkhkkhkkhkk *khkk *khkkkk * Kkkk * k%
K24FW ATACCTGGAGAACGGGAAGA 234
K24RV ~ mmmmmmmm e
>K24SegCons

TGGTTCTCACACCGTCCAGATAATGTATGGCTGCGACGTGGGGTCGGCCGGGCGCTTCC
TCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGAC
CTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCATATCACCAAGCGCAAGTGGGAGGC
GGCCCATGAGGCGGAGCAGTTGAGAGCCTACCTGGATGGCACGTGCGTGGAGTGGCTCC
GCAGATACCTGGAGAACGGGAAGA

>IMGTHLA:HLAO01718 A*03:01:01:02N 1163 bp
Length = 1163

Plus Strand HSPs:

Score = 1263
Identities =

(195.6 bits) Expect = 1.3e-53, P = 1.3e-53, Group =1

’
255/258 (98%), Positives = 255/258 (98%), Strand = Plus / Plus

Query: 2 GGTTCTCACACCGTCCAGATAATGTATGGCTGCGACGTGGGGTCGGCCGGGCGCTTCCTC 61
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34
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Sbjct: 343 GGTTCTCACACCATCCAGATAATGTATGGCTGCGACGTGGGGTCGGACGGGCGCTTCCTC 402
Query: 62 CGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTG 121
FEEEEEEEEErr e e e e e e rrrrrrrrrrrrree
Sbjct: 403 CGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTG 462
Query: 122 CGCTCTTGGACCGCGGCGGACATGGCGGCTCATATCACCAAGCGCAAGTGGGAGGCGGCC 181
N
Sbjct: 463 CGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCAAGCGCAAGTGGGAGGCGGCC 522
Query: 182 CATGAGGCGGAGCAGTTGAGAGCCTACCTGGATGGCACGTGCGTGGAGTGGCTCCGCAGA 241
FEEEEEEEEEr e e e e e e e rrrrrrrrrrrrree
Sbjct: 523 CATGAGGCGGAGCAGTTGAGAGCCTACCTGGATGGCACGTGCGTGGAGTGGCTCCGCAGA 582
Query: 242 TACCTGGAGAACGGGAAG 259
FEEEEEErrrrrrrre
Sbjct: 583 TACCTGGAGAACGGGAAG 600
A3-2/2
>K24FW
CCGGTCCTGCGTAGCTGCGCGTCGGCAGGGCGCTTCCTCCGCGGGTACCGGCAGGACG
CCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTGCGCTCTTGGACCGCGGL
GGACATGGCGGCTCATATCACCAAGCGCAAGTGGGAGGCGGCCCATGAGGCGGAGCAG
TTGAGAGCCTACCTGGATGGCACGTGCGTGGAGTGGCTCCGCAGATACCTGGAGAACG
GGAAGA
>K24RV
TGATGGTTCTCACACCATCCAAATAATGTATGGGTGCGACGTGGGGTCGGACGGGCGC
TTCCTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACG
AGGACCTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCAAGCGCAAGTG
GGAGGCGGCCCATGAGGCGGAGCAGTTAGAGCCTACCTGTAGTGCAACGGTACCAGAC
GACT
CLUSTAL 2.1 multiple sequence alignment
K24FW -—-CCGGTCCT-———————————————— GCGTAGCTGCGC-—---- GTCGGCAGGGCGCTT
K24RV TGATGGTTCTCACACCATCCAAATAATGTATGGGTGCGACGTGGGGTCGGACGGGCGCTT

* kK kK * * kK kK kK * Kk kK * ok Kk kK ok kK

K24FW CCTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGA
K24RV CCTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGA
khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkk
K24FW CCTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCATATCACCAAGCGCAAGTGGGAGGC
K24RV CCTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCAAGCGCAAGTGGGAGGC
khkkhkhkhkkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhk hhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkk
K24FW GGCCCATGAGGCGGAGCAGTTGAGAGCCTACCTGGATGGCACGTGCGTGGAGTGGCTCCG
K24RV GGCCCATGAGGCGGAGCAGTT-AGAGCCTACCTGTA-————————— GTGCAACGGTAC--
B R R R R I R I S S S Kk KKk K * K *
K24FW CAGATACCTGGAGAACGGGAAGA 238
K24RV CAGACGACT-—-——————————— 236
* Kk kK * K
>K24SeqgCons

TGATGGTTCTCACACCATCCAAATAATGTATGGGTGCGACGTGGGGTCGGCAGGGCG
CTTCCTCCGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAA
CGAGGACCTGCGCTCTTGGACCGCGGCGGACATGGCGGCTCATATCACCAAGCGCAA
GTGGGAGGCGGCCCATGAGGCGGAGCAGTTGAGAGCCTACCTGGATGGCACGTGCGT
GGAGTGGCTCCGCAGATACCTGGAGAACGGGAAGA

>IMGTHLA:HLA06559 A*03:121 546 bp
Length = 546
Plus Strand HSPs:

Score = 1254 (194.2 bits), Expect = 6.9e-53, P = 6.9e-53,

’
Identities = 254/258 (98%), Positives = 254/258 (98%), Strand

172

Plus / Plus
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Query: 5 GGTTCTCACACCATCCAAATAATGTATGGGTGCGACGTGGGGTCGGCAGGGCGCTTCCTC 64
FErrrrrrerrrr e rrrrrr e rrrr e e e et e

Sbjct: 270 GGTTCTCACACCATCCAGATAATGTATGGCTGCGACGTGGGGTCGGAAGGGCGCTTCCTC 329

Query: 65 CGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTG 124
FEErrrrrrr et e e e e e e e e e e e e e e e e e

Sbjct: 330 CGCGGGTACCGGCAGGACGCCTACGACGGCAAGGATTACATCGCCCTGAACGAGGACCTG 389

Query: 125 CGCTCTTGGACCGCGGCGGACATGGCGGCTCATATCACCAAGCGCAAGTGGGAGGCGGCC 184

FErrrrrrrrrrrrrrr e rrr e et rrr e e e e e e e
Sbjct: 390 CGCTCTTGGACCGCGGCGGACATGGCGGCTCAGATCACCAAGCGCAAGTGGGAGGCGGCC 449

Query: 185 CATGAGGCGGAGCAGTTGAGAGCCTACCTGGATGGCACGTGCGTGGAGTGGCTCCGCAGA 244

FEErrrrrrr e e e e e e e e e e e e e e e e e e e
Sbjct: 450 CATGAGGCGGAGCAGTTGAGAGCCTACCTGGATGGCACGTGCGTGGAGTGGCTCCGCAGA 509

Query: 245 TACCTGGAGAACGGGAAG 262

FEEEEEErrr et
Sbjct: 510 TACCTGGAGAACGGGAAG 527

A4-1/2H

>K24FW
CGCCTGTATCTCCTCCGCTGGAGCCCCCTGAGTGCTGGGCCCTGAGCTTCTACCCT
GCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGACACGGA
GCTCGTGGAGACCAGGCCTGCAGGGGATA

>K24RV
TCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTG
AGGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACGACCGGCAGCGGGAGG
GGAGGACTAGCCCTCAAAAAGCATCTGAT

CLUSTAL 2.1 multiple sequence alignment

K24FW 0 —mmmm——————= CGCCTGTATCTCCTC-CGCTG—~-—=-—=—=—=—— GAGCC-CCCTGAG-T
K24RV TCGCCCCCAARACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGGT
kKK Kk K * kK K kkk kK Kkhkkk Kkkhkkkkkk K
K24FW GCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGG
K24RV GCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACAC-GACC-GGCAGCGGGA-GGGGAGG
R R R R R R R R R R R S S S S R R e e S S S S
K24FW ACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATA 141
K24RV ACTAGCCCT----CAAAAAGC-———————————— ATCTG-—----- AT- 141
KKk KKk KKk * K * kK * kK * K
>K24SegCons

TCGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCC
TGAGTGCTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCG
GGATGGGGAGGACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGG
GGATA

>IMGTHLA:HLAOOO0O5 A*02:01:01:01 1098 bp
Length = 1098
Plus Strand HSPs:

Score = 815 (128.3 bits), Expect = 2.3e-33, P = 2.3e-33, Group = 1
Identities = 165/166 (99%), Positives = 165/166 (99%), Strand = Plus / Plus

Query: 2 CGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAG-TG 60
CErrrrrrrrrrr e et e e e e e e e e e e e e e
Sbjct: 621 CGCCCCCAAAACGCATATGACTCACCACGCTGTCTCTGACCATGAAGCCACCCTGAGGTG 680
Query: 61 CTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGA 120
FErrrrrrrrr et e e e e e e e e e e e e e e
Sbjct: 681 CTGGGCCCTGAGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGA 740
Query: 121 CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT 166
CEEEEErrrr et e e e e e e e e e e et
Sbjct: 741 CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT 786

173

33
60

93
117



A4-2/2H

>K24FW

GCCGTCGTGTGTACCTGAGGCCCCCTGAGTGCTGGGCCCTGGGCTTCTACCCTG
CGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGACCCAGGACACGG

AGCTCGTGGAGACCAGGCCTGCAGGGGATA

>K24RV
CCCCCCCAAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACCCT
GAGGTGCTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACGACCGGCAGCGGG
AGGGGAGGACCAGCACCAGCACCAAGACCG

CLUSTAL 2.1 multiple sequence alignment

K24FW 0 mmmmmmmmmmmmmm—————— o GCCGTCGTGTGT---ACC-TGAGGCC-CCCTGAG-TG 31
K24RV CCCCCCCAAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACCCTGAGGTG 60
x% K * % Kkk kokkkkkKk kkkkrAkKk kk

K24FW CTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGA 91
K24RV CTGGGCCCTGGGCTTCTACCCTGCGGAGATCACAC-GACC-GGCAGCGGGA-GGGGAGGA 117

KA A A A A A A A A A A A A A A A A A A A A A A A A A A AR Ak hk, Ak kk khkhkhkhkhkhkhkkk kA hkkkkk k%

K24FW CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATA 138
K24RV CCAGCACCAG--CACCAAGACCG-===========————————————

Kk kK Kk kK * kK * K * K

>K24SeqgCons
CCCCCCCAAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACCC
TGAGGTGCTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGCAG
CGGGATGGGGAGGACCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGC
AGGGGATA

>IMGTHLA:HLA01718 A*03:01:01:02N 1163 bp
Length = 1163

Plus Strand HSPs:

Score = 830 (130.6 bits), Expect = 4.6e-34, P = 4.6e-34,
Identities = 166/166 (100%), Positives = 166/166 (100%),

Query: 1 CCCCCCCAAGACACATATGACCCACCACCCCATCTCTGACCATGAGGCCACCCTGAGGTG
Shict: G2l COCCOCCAAGACACATATGACCCACCACCOCATCTCIGACCATGAGGCCACCETGAGETG
Query: 61 CTGGGCCCTGGGCTTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGA
Shict: 651 CTOGECCCTGOECTICIACCCTOLGEACATCACACTEACCTGCACOEATERRCAGE
Query: 121 CCAGACCCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGAT 166

Shjct: 741 CCAGACCCAGGACACGGAGUICOTGGACACCAGGCCTGCAGRGSAT 788

A4-3H/1

>K24FW

CGAACTGGGTGGGCTCTGGGCATTATCCTGCTGTTGTCACGGAGCTCGTGGAG
ACCGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTGTGGTGGTGCCT
TCTGGAGAGGAGCAGAGATACACCTGCCATGTGCAGCATGAGGGTCTGCCCAA
GCCCCTCACCCTGAGATGGA

>K24RV
TTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGATGGGGAGGACCAGAC
CCAGGACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGA
AGTGGGCGGCTGTGGTGGTGCCTTCGGAGAGGAGCAGACTATACACATAGCAT
ATGTACAGCAGATAGACAGACATG

CLUSTAL 2.1 multiple sequence alignment

174

Plus

60

680

120

740



K24FW
K24RV

K24FW
K24RV

K24FW
K24RV

K24FW
K24RV

>K24SegCons

—————————————————————— CGAACTGG--GTGGGCTCTGGGCATTATCCTGCTGTTG
TTCTACCCTGCGGAGATCACACTGACCTGGCAGCGGGA--TGGGGAGGACCAGACCCAGG

Kk Kk k Kk * kKK Kk kKK K * K * *

TCACGGAGCTCGTGGAGACC-GGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTG
ACACGGAGCTCGTGGAGACCAGGCCTGCAGGGGATGGAACCTTCCAGAAGTGGGCGGCTG

KAKKKAKAKAKAKAKAKAKAKAKAKAAKAA,N AA A AR AR A AR A AR A AR AR A AR A A A A A A A A A A A A A A AR KK

TGGTGGTGCCTTCTGGAGAGGAGCAGAG-ATACACCTGCCATGTGCAGCATGAGGGTCTG
TGGTGGTGCCTTC-GGAGAGGAGCAGACTATACACATAGCATATGTA-CAGCAGA-—-—-—

Kk hk KAk hkAkhkhk Ak hk hAhkAhkhkkkhkh* *kkKkKkKk K *kk kK Kk kK * *

CCCAAGCCCCTCACCCTGAGATGGA 179
——————————— TAGACAGACATG-- 183

* * kK kKK

TGGGGAGGACCAGACCCAGGTTCTACCCTGCGGAGATCACACTGACCTGGC
AGCGGGATCACGGAGCTCGTGGAGACCGGCCTGCAGGGGATGGAACCTTCC
AGAAGTGGGCGGCTGTGGTGGTGCCTTCTGGAGAGGAGCAGAGATACACCT
GCCATGTGCAGCATGAGGGTCTGCCCAAGCCCCTCACCCTGAGATGGA

Not HLA-A single result.
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36
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FIGURES INDEX.

Figure 1. Complete gene map of the MHC. (The-MHC-Consortium 1999)

Figure 2. Gene map of the human leukocyte antigen (HLA) region.
(Mehra and Kaur 2003)

Figure 3. HLA class | structure determined by X-Ray crystallography.
(Janeway, Travers et al. 2001)

Figure 4. Kaplan—Meier analysis of survival in ovarian cancer patients.
(Gamzatova, Villabona et al. 2006)

Figure 5. Schematic HLA-A gene representation.

Figure 6. FFPE DNA amplification products in 2% agarose gels.

Figure 7. Comparison between different K3 and K4 amplification products.

Figure 8. K23 Sequence graphic obtained for a HLA-A exon 2 amplification.

Figure 9. K23 Sequence graphic obtained for a HLA-A exon 3 amplification.

Figure 10. Sequence graphic obtained for a HLA-A exon 4 first half

amplification.

Figure 11. K24 forward and reverse sequences analysis from exon 2
A2-2F and A2-2R primers (A2-2/2).

Figure 12. K23 exon 2 sequence graphic (A2-1F/1R).

Figure 13. Result obtained from the IMGT-HLA database Blast tool.
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