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HLA-DQB1*02 and DQB1*06:03P are associated

with peanut allergy

Anne-Marie Madore!, Vanessa T Vaillancourt!, Yuka AsaiZ, Reza Alizadehfar’, Moshe Ben-Shoshan3,
Deborah L Michel?, Anita L Kozyrskyj5’6, Allan Becker’, Moira Chan—Yeungs, Ann E Clarke®, Peter Hull?,
Denise Daleylo, Andrew J Sandford!® and Catherine Laprise"’1

Peanut allergy (PA) is a common and serious food allergy and its prevalence has increased in the past decade. Although there
is strong evidence of inheritance, the genetic causes of this disease are not well understood. Previously, a large-scale genome-
wide association study described an association between human leukocyte antigen (HLA)-DQB1 and asthma; the aim of this
study was to evaluate the association between HLA-DQB1 and PA. Genotypic and allelic profiles were established for 311
Caucasian members of a well-described Canadian group of children with PA and 226 Caucasian controls. Firth’s logistic
regression analyses showed associations between HLA-DQB]1 alleles and PA for DQB1*02 (P=1.1 x 108, odds ratio
(OR)=0.09 (Cl=0.03-0.23)) and DQB1*06:03P alleles (P=2.1 x 102, OR=2.82 (Cl = 1.48-5.45)). This study of HLA
in PA demonstrates specific association between two allelic groups of the HLA-DQB1 gene (DQB1*02 and DQB1*06:03P)
and PA, highlighting its possible role in the development of this disease.
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INTRODUCTION

Peanut allergy (PA) is a common food allergy that is associated with
substantial morbidity and mortality. It generally presents before 2 years
of age and resolves in about 20% of children.! Its prevalence has
increased over the past decade in the United States, although it may have
recently stabilized in Canada and the United Kingdom at about 1.7%.?
Peanut hypersensitivity is the most common cause of fatal anaphylactic
reactions to food in North America and the United Kingdom.! Although
several environmental factors, such as the time of first exposure, have
been postulated to have an important role in the development of PA,
there is strong evidence for inheritance from twin and family studies.!
However, the genetic cause of this disease remains elusive.

In a large-scale genome-wide association study, the human
leukocyte antigen (HLA)-DQBI locus was found to be associated
with asthma.® Genes of the HLA family, which are part of the major
histocompatibility complex (MHC) locus, are involved in antigen
presentation to T cells. As asthma and food allergy are known to be
clinically correlated,* a few studies have examined MHC class II genes
(HLA-DR, -DQ and -DP families) in the context of PA>” but only
one study has shown a link between these genes and hypersensitivity
to peanut.” To better understand the genetic component of PA, we
compared the HLA-DQBI allele and genotype frequencies in children
with PA and children without PA and demonstrated an association
between the HLA-DQBI gene and this disease.

MATERIALS AND METHODS

Sample

This study included 590 children with PA, recruited from a well-described
Canadian PA case group.® Children were considered to be allergic to peanut if
either of the following criteria were fulfilled: (1) a convincing clinical history of
an allergic reaction to peanut and a positive skin prick test (SPT) to peanut or
a peanut-specific IgE level > 0.35kU/l (87% of cases) or (2) no previous
exposure to peanut or an uncertain history of an allergic reaction to peanut
and either a positive SPT to peanut and a peanut-specific IgE level >15 kU/1
or a positive food challenge to peanut (13% of cases). Only those who self-
reported Caucasian ethnicity were included in the study. A total of 332 subjects
were selected as controls from two Canadian studies: the Canadian Asthma
Primary Prevention Study (CAPPS)® and the Study of Asthma Genes and the
Environment (SAGE).!® Those individuals were required to (1) have a negative
SPT to peanut, (2) have no history of atopy or asthma, (3) be of Caucasian
ethnicity. See Table 1 for a more complete description of the subjects. The
project was approved by the local ethics committee and all subjects gave
written informed consent.

Genotyping

Genomic DNA was extracted from saliva for the PA group (OrageneeDNA
saliva kit, DNA Genotek Inc., Kanata, ON, Canada) and from blood for
control samples (Blood and Cell Culture Midi Kit, QIAGEN Inc., Toronto,
ON, Canada) and were stored at —80 °C. Sequencing of exons two and three
was performed using the AlleleSEQR HLA-Sequence-Based Typing Packs by
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Abbott Molecular Diagnostics (Wiesbaden, Germany) at the genomic and
proteomic laboratory at the Université du Québec a Chicoutimi. DNA was run
on an ABI PRISM 3100 Genetic Analyzer (ABI, Foster City, CA, USA) at the
ECOGENE-21 laboratory at the Centre hospitalier affilié universitaire régional
(CAUR) de Chicoutimi. Genotyping was done for 48 samples per batch.
Sequences were analyzed with Assign software (Conexio Genomics, version
3.5.1; Fremantle, WA, Australia). Genotypes were identified according to the
ImMunoGeneTics (IMGT)/HLA database version 3.5.0 (July 2011)
(EMBL-EBI, Hinxton, UK).!"? Calls were made at the peptide-binding
domain (PBD) resolution level.!> In HLA nomenclature, the first set of two
digits of an allele refers to the type and the second set of two digits refers to the
subtype. P groups represent alleles that share the same PBD and are identified
by the addition of the letter ‘P’ at the end of the allele (eg, HLA-DQBI*03:01P
or DQBI*05:01P)."* Sequencing of the 922 DNA samples resulted in 807
sequences of good quality (88%) and unambiguous genotype calls (without
multiple possibilities of allele call at the type level) for 63% (311/491) of the PA
cases and 72% (226/316) of the controls (see Supplementary Table S1 for the
complete list of primary genotypes).

Statistical analyses

All analyses were done using the R statistical program (version 2.14.1, http://
www.r-project.org/). The following quality control checks and measures were
performed: (1) genotyping call rates were evaluated and confirmed to be in

Table 1 Phenotypic description of the subjects

Peanut allergy cases (n=311)2b

Convincing No exposure/
Controls history uncertain history

(h=226)2 (87%) (13%)
Sex ratio, M:F¢ 1:1.4 1:0.6
Age, mean (SD)d 4 (4) 11 (4)
SPT to peanut, mm 0 9.9 (5.1) 11.1 (5.0)
(SD)
SPT to peanut, range 0 3-31 3-20
IgE, kU/I (SD) ND 46.2 (39.9) 63.7 (36.1)
IgE, range ND 0.35-100 5.20-100
Asthma, n (%)® 0 205 (66)

Abbreviations: ND, not done; SPT, skin prick test.

20nly subjects with genotypic data were included in the analyses.

bPeanut allergy cases can be classified in two groups, the first one (called convincing history in
the table) is characterized by a convincing clinical history of an allergic reaction to peanut and
a positive SPT to peanut or a peanut-specific IgE level >0.35kU/I, and the second one

(no exposure/uncertain history) is characterized by no previous exposure to peanut or an
uncertain history of an allergic reaction to peanut and either a positive SPT to peanut

and a peanut-specific IgE level >15kU/I or a positive food challenge to peanut.

©Sex available for 223 controls and 311 peanut allergy cases.

dAge available for 124 controls and 310 peanut allergy cases.

€Asthma status available for 226 controls and 310 peanut allergy cases.

line with standards for HLA genotyping; (2) type ambiguities and alleles with
mismatches (a sequence that does not match any known allele) were removed
and subtype ambiguities were resolved using P group classification;'? (3) alleles
not included in any P groups and rare P groups of a same type (<20 carriers)
were grouped together in order to have stable odds ratio (OR) estimates and
higher statistical power (indicated by allele names with only one set of two
digits, such as DQBI*02);'® (4) only samples of Caucasian descent were used
(Caucasian ethnicity was confirmed by genome-wide association studies in the
controls from CAPPS and SAGE studies). Logistic regression analyses were
performed to examine differences in frequencies of alleles or frequent
genotypes (>20 carriers) between PA samples and controls. For each
analysis, samples were classified as non-carrier or carrier (heterozygous or
homozygous) of the allele or non-carrier or carrier of the genotype. We
considered the possibility of confounding by asthma status and sex (see Table 1
and Supplementary Table S2 in Supplementary Material for phenotypic
differences between genotypes) and performed analyses adjusted for sex and
asthma status. This was particularly important as HLA-DQBI is an asthma
susceptibility gene® and there is a high prevalence of asthma in the PA cases
(2/3 have asthma) and no asthma in the controls; we considered the possibility
that any association observed may be due to the presence of asthma. An
alternative hypothesis is that HLA-DQBI is a susceptibility gene for both
asthma and PA (ie, pleiotropy). In addition, the controls did not have PA (as
indicated by a negative SPT), reducing the misclassification probability for
controls,'? thereby increasing our statistical power. Owing to small sample sizes
and correlation between asthma status and the other variables, a quasi-
complete separation of the data resulted. To account for this complexity, we
used Firth’s logistic regression using the Heinze’s logistf package in R without
prior specification of weights.!> Finally, a Bonferroni correction for 12
independent tests (12 alleles tested) was applied.

RESULTS
After correction for multiple testing, a significant difference was
observed for five HLA-DQBI alleles in PA cases compared to controls:
a higher frequency of the DQBI*06:03P (P=1.9 x 103, OR=2.59
(CI=1.56-4.44)) allele and a decreased frequency of the DQBI*02
(P=13x10"1 OR=0.12 (CI=0.07-0.21)), DQBI*03:02P
(P=26x 1072, OR= 052 (CI=0.34-0.79)), DQBI*05 (P=3.0 x 1073,
OR=021 (CI=0.08-0.50)) and DQBI*05:01P (P=9.3x 105,
OR=0.25 (CI=0.13-0.47)) alleles (see Table 2 and Figure 1).
Adjusted analyses considering asthma status and sex continued to
show a significantly higher frequency of the DQBI*06:03P
(P=21x10"2% OR=2.82 (CI=1.48-5.45)) allele and decreased
frequency of the DQBI*02 (P=1.1x 108, OR=10.09 (CI=0.03-
0.23)) allele.

To determine if specific allelic combinations were associated with
PA, we performed the analyses with the more frequent genotypes
(genotypes with >20 carriers). However, only three genotypes met

Table 2 Significant associations for HLA-DQB1 alleles with peanut allergy performed with or without adjustment for asthma status and sex

Allele alone

Adjusted for asthma status and sex?

Alleles? Ctrl,n (%) PA n (%P OR 95% CI X P-value PS OR 95% CI X P-value PS¢
DQB1*02 82 (18) 25 (4) 0.12 0.07-0.21 6876 1.1x10716 13x10-!®> 0.09 0.03-023 3749 92x10°10 1.1x10°08
DQB1*03:02P 68 (15) 62 (10) 0.52  0.34-0.79 939 22x10°9 26x1079 047 0.24-0.86 6.18 1.3x10792 NS
DQB1*05 20 (4) 6 (1) 0.21 0.08-0.50 13.43 25x107% 30x1079 0.26 0.05-0.84 524 2.2x10792 NS
DQB1*05:01P 37 (8) 16 (3) 0.25 0.13-047 2000 7.7x1079% 93x10°%9 038 0.15-0.83 6.09 1.4x10792 NS
DQB1*06:03P 23 (5) 71(11) 259 1.56-4.44 1423 16x1079 19x10°9 282 1.48-545 9.80 1.7x10°9  21x10°92

Abbreviations: Cl, confidence interval of 95%; Ctrl, controls (subjects without allergy); NS, not significant; OR, odds ratio; PA, subjects with peanut allergy; P, corrected P-value; PBD, peptide-

binding domain.

2Analyses performed for 534 subjects: asthma status available for 310/311 subjects with peanut allergy (none of the control subjects have asthma) and sex available for 534/537 subjects.
bAllelic frequency in control and peanut allergy cases shown in numbers of alleles (n) and percentages (%).

¢P-values with Bonferroni correction considering 12 independent comparisons (12 alleles).

dAlleles as indicated in the ImMunoGeneTics (IMGT)/HLA database nomenclature version 3.5.0 (July 2011). Alleles with two sets of two digits and a ‘P’ are P groups of alleles comprising HLA-
DQBI alleles that share the same PBD. Alleles with only one set of two digits are those that include a mix of rare alleles that share the same type because of their low frequency in the studied

population (see Supplementary Table S4 in the Supplementary Materials for a list of those alleles).
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Figure 1 Distribution of each HLA-DQBI genotype for peanut allergic subjects and controls. Bar graphs represent the genotypic frequencies in percentages
for peanut allergic subjects and controls for each studied allele of the HLA-DQB1 loci. Numbers of subjects for each genotype are also indicated. Results for
HLA-DQB1*02 are shown in figure a, for HLA-DQB1*03 in b, for HLA-DQB1*03:01P in ¢, for HLA-DQBI*03:02P in d, for HLA-DQB1*03:03P in e, for
HLA-DQB1*04 in f, for HLA-DQB1*05 in g, for HLA-DQB1*05:01P in h, for HLA-DQB1*06 in i, for HLA-DQB1*06:02P in j, for HLA-DQB1*06:03P in k, and for
HLA-DQB1*06:14P in 1. For example, Figure la shows a frequency of 4.0% among controls (representing 9 carriers) for the DQBI*0Z2 homozygotes
(DQB1*02+ DBQR1*02) and a frequency of 2.6% (for 8 carriers) among PA cases, a frequency of 28.3% (for 64 carriers) of heterozygotes among controls for the
DQB1*02 allele (DQB1*02+ DQB1* any other allele) and 2.9% (for 9 carriers) among PA cases and finally a frequency of 67.7% (for 153 carriers) among
controls for all other subjects that do not carry any DQBI*02 alleles and 94.5% (for 294 carriers) among PA cases. Alleles and genotypes as indicated in the
ImMunoGeneTics (IMGT)/HLA database nomenclature version 3.5.0 (July 2011). Alleles with two sets of two digits and a ‘P’ are P groups of alleles comprising
HLA-DQBI alleles that share the same PBD. Alleles with only one set of two digits are those that include a mix of rare alleles because of their low frequency in the
studied population (see Supplementary Table S4 in the Supplementary Materials for a list of those alleles). Het, heterozygotes for the studied allele; Homo,
homozygotes for the studied allele; NC, non-carrier of this allele.

the frequency criteria (DQBI1*03:01P + DQBI*03:01P, DQBI*03:01P +
DQBI*06:02P and DQBI1*03:01P + DQBI1*06:03P) and none remained
significant after correction for multiple testing and adjustment for
asthma and sex (see Supplementary Table S3 in Supplementary
Materials for significant results before correction).

DISCUSSION

This is the largest genetic study of HLA and PA in children, involving
311 PA cases, which is more than triple the number in previous
studies.”” An association has been previously demonstrated

between DQBI allele and PA by Howell et al.” The present results
do not replicate the increase of the DQBI*04 allele in PA cases as
previously published;7 however, we showed an increase of the
DQBI1*06:03P allele and a decrease of the DQBI*02, DQBI*03:02P,
DQBI*05 and DQBI*05:01P alleles in PA subjects compared
with controls. The association of the DQBI1*06:03P and DQBI*02
alleles with PA remained significant after adjusting for asthma status
and sex.

As HLA loci are expressed co-dominantly, analyses of genotypic
frequencies for the most frequent genotypes were conducted to
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determine if specific allelic combinations may be associated with PA.
However, there were very few genotypes with sufficient carriers to be
included in the analyses and hence, more subjects are required to
examine allelic combinations.

This study is limited by the relatively high number of ambiguous
genotypes at the allele type level; this can be explained by the high
failure rate previously observed in the HLA-DQBI region in a recent
linkage-disequilibrium study on the HLA regions.'® Owing to the high
polymorphic rate of this locus'® and to increase the power of the study,
analyses were performed at the P group resolution, rarer alleles and
rarer P groups were grouped together and logistic regression adapted to
small samples and to complete separation of variables (Firth’s logistic
regression) was performed.>!> Although these grouping methods
increase statistical power, they decrease the diversity of the genetic
information as groups of rare alleles can include risk-conferring and
protective alleles together and may lead to the failure to identify some
possible associations. As HLA loci are highly variable and are
influenced by ethnicity, making population stratification a concern,
our study is limited to individuals of Caucasian descent. Caucasian
descent was validated using principal components analyses for control
subjects, but not for PA cases because of the absence of genome-wide
association data on the cases; hence, we were unable to include
principal components to control for any population differences
between the cases and the controls.

In this study, the HLA-DQBI gene has been selected based on its
association with asthma in a previous large-scale genome-wide
association study.> However, linkage disequilibrium has been
documented between the HLA-DQBI and the HLA-DRBI genes in
diseases such as multiple sclerosis and HLA-DRBI has been previously
associated with PA and IgE levels.>!7 A genetic association test with
HLA-DRBI to refine the present finding could provide insight, and
should be included in future research.

The results of this study suggest that DQBI*06:03P allele may be
a risk factor for PA and support the role of DQBI*02 allele as a
protective factor. As PA is a complex trait involving multiple
environmental and genetic factors, more research is needed to
understand the possible interactions between HLA-DQBI and other
genes and environmental factors involved in PA.
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Methods
Details on peanut allergy case recruitment

Peanut allergic subjects were recruited from July 2008 to April 2009 from an established
peanut allergy case group, which has been recruited from the Montreal Children's Hospital,
Anaphylaxis Canada, the Association Quebecoise des Allergies Alimentaires and the

Allergy and Asthma Information Association.



Table S1: Detailed allelic and genotypic call for each subject

# PA! Alldle 12 PA”e'el Allele 22 Allele 2 Genotypes
groups P groups

1 1 02:01 DQBL*02 02:01 DQBL*02 DOB1*02 + DOB1*02

2 1 02:01 DQB1*02 02:02 DQB1*02 DQB1*02 + DQB1*02

3 1 02:01 DQB1*02 02:02 DQBL1*02 DOB1*02 + DQB1*(02

4 1 02:01 DQB1*02 02:02 DQB1*02 DQB1*02 + DQB1*02

5 1 02:01 DQB1*02 02:02 DQBL1*02 DOB1*02 + DQB1*02

6 1 02:01 DQB1*02 02:02 DQB1*02 DQB1*02 + DQB1*02

7 1 02:01 DQBL1*02 02:02 DQBL1*02 DOB1*02 + DOB1*02

g8 1 02:02 DQB1*02 02:02 DQB1*02 DQB1*02 + DQB1*02

9 1 02:01,02,04 DQB1*02 02:01,02,04 DQB1*02 DOB1*02 + DQB1*02
10 1 02:03 DQB1*02 03:04 DQB1*03 DQB1*02 + DQB1*03
1 1 02:03 DQB1*02 03:08 DQB1*03 DOB1*02 + DOB1*03
12 1 02:03 DQB1*02 03:08 DQB1*03 DQB1*02 + DQB1*03
13 1 02:03 DQB1*02 03:08 DQB1*03 DOB1*02 + DQB1*03
14 1 02:01,02 DQB1*02 03:12 DQB1*03 DQB1*02 + DQB1*03
15 1 02:01 DQB1*02 03:01 DOB1*03:01P  DQB1*02 + DQB1*03:01P
16 1 02:01,03 DQB1*02 03:01,04 DOB1*03:01P  DQB1*02 + DQB1*03:01P
17 1 02:01,03 DQB1*02 03:01,04 DOB1*03:01P  DQB1*02 + DQB1*03:01P
18 1 02:01,03 DQB1*02 03:01,04 DOB1*03:01P  DQB1*02 + DQB1*03:01P
19 1 02:01,03 DQB1*02 03:01,04 DOB1*03:01P  DQB1*02 + DQB1*03:01P
20 1 02:02,03 DQB1*02 03:01,04 DOB1*03:01P  DQB1*02 + DQB1*03:01P
21 1 02:02,03 DQB1*02 03:01,04 DOB1*03:01P  DQB1*02 + DQB1*03:01P
2 1 02:02,03 DQB1*02 03:01,04 DOB1*03:01P  DQB1*02 + DQB1*03:01P
23 1 02:05 DQB1*02 03'012’2?2'19’21’ DOBI1*03:01P  DQB1*02 + DQB1*03:01P
24 1 02:01 DQB1*02 03:02 DOB1*03:02P  DQB1*02 + DQB1*03:02P
25 1 02:01 DQB1*02 03:02 DOB1*03:02P  DQB1*02 + DQB1*03:02P



4 PAl  Allde1? Allele 1 Allde 2 Allele 2 Genotypes
P groups P groups

2% 1 02.:01 DOB1*02 03.02 DQB1*03:02P  DQB1*02 + DQB1*03:02P
27 1 02:01 DQB1*02 03:02 DOB1*03:02P  DOBI1*02 + DQB1*03:02P
28 1 02:01 DQB1*02 03:02 DQB1*03:02P  DOBI1*02 + DQB1*03:02P
20 1 02:01 DQB1*02 03:02 DOB1*03:02P  DOBI1*02 + DQB1*03:02P
0 1 02:02 DQB1*02 03:02 DQB1*03:02P  DOBI1*02 + DQB1*03:02P
31 1 02:02 DQB1*02 03:02 DOB1*03:02P  DOBI1*02 + DQB1*03:02P
2 1 02:02 DQB1*02 03:02 DQB1*03:02P  DOBI1*02 + DQB1*03:02P
33 1 02:02 DQB1*02 03:02 DOB1*03:02P  DOBI1*02 + DQB1*03:02P
U 1 02:02 DQB1*02 03:02 DQB1*03:02P  DOB1*02 + DQB1*03:02P
35 1 02:03 DQB1*02 03:02 DOQB1*03:02P  DOBI1*02 + DQB1*03:02P
6 1 02:03 DQB1*02 03:02 DQB1*03:02P  DOB1*02 + DQB1*03:02P
37 1 02010204 DQB1*02 03:02 DOQB1*03:02P  DOBI1*02 + DQB1*03:02P
8 1 02:05 DQB1*02 03:02 DQB1*03:02P  DOBI1*02 + DQB1*03:02P
9 1 02:02,03 DQB1*02 03:03,02 DOB1*03:03P  DOBI1*02 + DQB1*03:03P
0 1 02:02,03 DQB1*02 03:03,02 DQB1*03:03P  DOB1*02 + DQB1*03:03P
a1 02:03,02 DQB1*02 03:03,02 DOB1*03:03P  DOBI1*02 + DQB1*03:03P
2 1 02:03,02 DQB1*02 03:03,02 DQB1*03:03P  DOB1*02 + DQB1*03:03P
43 1 02:05 DQB1*02 03:03 DOQB1*03:03P  DOBI1*02 + DQB1*03:03P
a1 02:01 DQB1*02 04:02 DQB1*04 DOB1*02 + DQB1*04
45 1 02010204 DQB1*02 04:02,04 DQB1*04 DOB1*02 + DOB1*04
46 1 02:01,05 DQB1*02 04:02 DQB1*04 DQB1*02 + DQB1*04
a7 1 02:02 DQB1*02 05:03 DQB1*05 DOB1*02 + DQB1*05
8 1 02:02 DQB1*02 05:03 DQB1*05 DQB1*02 + DQBI*05
49 1 02:01 DQB1*02 05:01 DQB1*05:01P  DQBI1*02 + DQB1*05:01P
50 1 02:01 DQB1*02 05:01 DQB1*05:01P  DOB1*02 + DQB1*05:01P
51 1 02:02 DQB1*02 05:01 DOQB1*05:01P  DOBI1*02 + DQB1*05:01P
52 1 02:02 DQB1*02 05:01 DQB1*05:01P  DOB1*02 + DQB1*05:01P



4 PAl  Allde1? Allele 1 Allde 2 Allele 2 Genotypes
P groups P groups

53 1 02:02 DOB1*02 05:01 DOB1*05.01P  DQBI*02 + DOB1*05.01P
54 1 02:01,02 DQB1*02 06'1%%;%3'26’ DQB1*06 DQB1*02 + DQB1*06
55 1 02:01 DOQBI*02 06:01 DQB1*06 DOBI*02 + DQBI1*06
56 1 02:01 DQB1*02 06:04 DQB1*06 DOBI1*02 + DOBI1*06
57 1 02:01 DOB1*02 06:04 DQB1*06 DOBI*02 + DOB1*06
58 1 02:01 DQB1*02 06:04 DQB1*06 DOBI1*02 + DOBI1*06
50 1 02:02 DOB1*02 06:04 DQB1*06 DOBI*02 + DOB1*06
60 1 02:01 DQB1*02 06:02 DOBI1*06:02P  DQBI*02 + DQB1*06:02P
61 1 02:01 DOB1*02 06:02 DOBI1*06:02P  DQBI*02 + DOB1*06:02P
62 1 02:01 DQB1*02 06:02,14 DOB1*06:02P  DQBI*02 + DQBI*06:02P
63 1 02:02 DOB1*02 06:02 DOBI1*06:02P  DQBI*02 + DOB1*06:02P
64 1 02:01,02 DQB1*02 06:02 DOBI1*06:02P  DQBI*02 + DOB1*06:02P
65 1 02:05 DOB1*02 06:02 DOBI1*06:02P  DQBI*02 + DOB1*06:02P
66 1 02:05 DQB1*02 06:02 DOBI1*06:02P  DQBI*02 + DOB1*06:02P
67 1 02:05 DOB1*02 06:02 DOBI1*06:02P  DQBI*02 + DOB1*06:02P
68 1 02:05 DQB1*02 06:02 DOBI1*06:02P  DQBI*02 + DOB1*06:02P
69 1 02:05 DOB1*02 06:02,14 DOBI1*06:02P  DQBI*02 + DOB1*06:02P
70 1 02:01 DOQB1*02 06:03 DOBI1*06:03P  DQBI*02 + DOB1*06:03P
o1 02:05 DOB1*02 06:03 DOBI1*06:03P  DQBI*02 + DOB1*06:03P
72 1 02:05 DOQB1*02 06:03 DOBI1*06:03P  DQBI*02 + DOB1*06:03P
731 02:01,02 DOB1*02 06:14,02 DOBI1*06:14P  DQBI*02 + DOB1*06:14P
74 1 03:01 DQB1*03:01P 03:04 DQBI*03  DQBI*03+ DOB1*03:01P
75 1 03:01 DQB1*03:01P 03:05 DOBI*03  DOQBI*03+ DQB1*03:01P
76 1 03:04 DOB1*03 05:03 DQB1*05 DQB1*03 + DQB1*05
7 1 03:12 DOB1*03 05:04 DQB1*05 DOB1*03 + DOBI1*05
78 1 03:12 DOQB1*03 05:01 DOBI1*05:01P  DQBI*03 + DQB1*05:01P



4 PAl  Allde1? Allele 1 Allde 2 Allele 2 Genotypes

P groups P groups
79 1 0312 DOB1*03 05.01 DQB1*05.01P  DOB1*03 + DQB1*05.01P
80 1 03:05 DQB1*03 06:07,32 DQB1*06 DOB1*03 + DQBL*06
81 1 03:04 DQB1*03 06:04 DQB1*06 DQB1*03 + DQBI*06
82 1 03:05 DQB1*03 06:02 DQB1*06:02P  DQBI1*03 + DQB1* 06:02P
8 1 03:23 DQB1*03 06:14 DQB1*06:14P  DOBI1*03 + DQB1*06: 14P
84 1 03:01 DQB1*03:01P 03:01 DQB1*03:01P DQBI*03:01P + DQB1*03:01P
85 1 03:01 DQB1*03:01P 03:01 DQB1*03:01P DOQBI1*03:01P + DQB1*03:01P
86 1 03:01 DQB1*03:01P 03:01 DQB1*03:01P DQBI*03:01P + DQB1*03:01P
87 1 03:01 DQB1*03:01P 03:01 DQB1*03:01P DOQBI1*03:01P + DQB1*03:01P
88 1 03:01 DQB1*03:01P 03:01 DQB1*03:01P DQBI*03:01P + DQB1*03:01P
89 1 03:01 DQB1*03:01P 03:01 DQB1*03:01P DOQBI1*03:01P + DQB1*03:01P
0 1 03:01 DQB1*03:01P 03:01 DQB1*03:01P DQBI*03:01P + DQB1*03:01P
o 1 03:01 DQB1*03:01P 03:01 DQB1*03:01P DOQBI1*03:01P + DQB1*03:01P
2 1 03:01 DQB1*03:01P 03:01 DQB1*03:01P DQBI*03:01P + DQB1*03:01P
3 1 03:01 DQB1*03:01P 03:01 DQB1*03:01P DOQBI1*03:01P + DQB1*03:01P
o 1 03:01 DQB1*03:01P 03:01 DQB1*03:01P DQBI*03:01P + DQB1*03:01P
%5 1 03:01 DQB1*03:01P 03:02 DQB1*03:02P DOQBI1*03:01P + DQB1*03:02P
% 1 03:01,03 DQB1*03:01P 03:02,04 DQB1*03:02P DQBI*03:01P + DQB1*03:02P
97 1 03:01,03 DQB1*03:01P 03:02,04 DQB1*03:02P DOQBI1*03:01P + DQB1*(03:02P
%8 1 03:01,03 DQB1*03:01P 03:02,04 DQB1*03:02P DQBI*03:01P + DQB1*03:02P
% 1 03:01,03 DQB1*03:01P 03:02,04 DQB1*03:02P DOQBI1*03:01P + DQB1*(03:02P
100 1 03:01,03 DQB1*03:01P 03:02,04 DQB1*03:02P DQBI*03:01P + DQB1*03:02P
101 1 03:01,03 DQB1*03:01P 03:02,04 DQB1*03:02P DOQBI1*03:01P + DQB1*(03:02P
102 1 03:01,03 DQB1*03:01P 03:02,04 DQB1*03:02P DQBI*03:01P + DQB1*03:02P
103 1 03:01,03 DQB1*03:01P 03:02,04 DQB1*03:02P DOQBI1*03:01P + DQB1*(03:02P
104 1 03:01 DQB1*03:01P 03:03 DQB1*03:03P DQBI*03:01P + DQB1*03:03P
105 1 03:01,03 DQB1*03:01P 03:03,19 DQB1*03:03P DQBI*03:01P + DQB1*03:03P



4 PAl  Allde1? Allele 1 Allde 2 Allele 2 Genotypes
P groups P groups

106 1 03.01 DQB1*03:01P 04:02 DOB1*04  DQBI*03.01P + DQBI*04
107 1 03:01 DQB1*03:01P 05:02 DOBI*05  DQBI*03:01P + DQBI*05
108 1 03:01 DQB1*03:01P 05:02 DOBI*05  DOBI*03:01P + DQBI*05
100 1 03:01 DQB1*03:01P 05:03 DOBI*05  DOBI*03:01P + DQBI*05
10 1 03:01 DQB1*03:01P 05:03 DOBI*05  DOBI*03:01P + DQBI*05
11 1 03:01 DQB1*03:01P 05:03 DOBI*05  DQBI*03:01P + DQBI*05
12 1 03:01 DQB1*03:01P 05:03 DOBI*05  DOBI*03:01P + DQBI*05
13 1 03:01 DQB1*03:01P 05:01 DQB1*05:01P DQBI*03:01P + DQB1*05:01P
14 1 03:01 DQB1*03:01P 05:01 DQB1*05:01P DQBI*03:01P + DQB1*05:01P
15 1 03:01 DQB1*03:01P 05:01 DQB1*05:01P DQBI*03:01P + DQB1*05:01P
16 1 03:01 DQB1*03:01P 05:01 DQB1*05:01P DOQBI1*03:01P + DQB1*05:01P
17 1 03:01 DQB1*03:01P 05:01 DQB1*05:01P DQBI*03:01P + DQB1*05:01P
18 1 03:01 DQB1*03:01P 05:01 DQB1*05:01P DOQBI1*03:01P + DQB1*05:01P
19 1 03:01 DQB1*03:01P 05:01 DQB1*05:01P DQBI*03:01P + DQB1*05:01P
120 1 03:01 DQB1*03:01P 05:01 DQB1*05:01P DOQBI1*03:01P + DQB1*05:01P
121 1 03:01 DQB1*03:01P 05:01 DQB1*05:01P DQBI*03:01P + DQB1* 05:01P
122 1 03011622 DQB1*03:01P 06:05 DQBI*06  DQBI*03:01P + DQBI*06
123 1 03:01,22 DQB1*03:01P 06:04,39 DOB1*06  DQBI*03:01P + DQBI*06
124 1 03:01,22 DQB1*03:01P 06:04,39 DOBI*06  DOBI*03:01P + DQBI*06
125 1 03:01,22 DQB1*03:01P 06:04,39 DOB1*06  DQBI*03:01P + DQBI*06
126 1 03:01 DQB1*03:01P 06:02 DQB1*06:02P DQBI1*03:01P + DQB1*06:02P
127 1 03:01 DQB1*03:01P 06:02 DQB1*06:02P DQBI*03:01P + DQB1* 06:02P
128 1 03:01 DQB1*03:01P 06:02 DQB1*06:02P DOQBI1*03:01P + DQB1*06:02P
129 1 03:01 DQB1*03:01P 06:02 DQB1*06:02P DQBI*03:01P + DQB1* 06:02P
130 1 03:01 DQB1*03:01P 06:02 DQB1*06:02P DOBI1*03:01P + DQB1*06:02P
131 1 03:01 DQB1*03:01P 06:02 DQB1*06:02P DQBI*03:01P + DQB1* 06:02P
132 1 03:01 DQB1*03:01P 06:02 DQB1*06:02P DOBI1*03:01P + DQB1*06:02P



4 PAl  Allde1? Allele 1 Allde 2 Allele 2 Genotypes
P groups P groups

133 1 03:01 DQB1*03:01P 06:02 DQB1*06.02P DQBI1*03.01P + DQBL*06.02P
134 1 03:01 DQB1*03:01P 06:02 DQB1*06:02P DQBI*03:01P + DQB1* 06:02P
135 1 03:01 DQB1*03:01P 06:02 DQB1*06:02P DOQBI1*03:01P + DQB1*06:02P
136 1 03:01 DQB1*03:01P 06:03 DQB1*06:03P DQBI*03:01P + DQB1* 06:03P
137 1 03:02 DQB1*03:02P 03:02 DQB1*03:02P DOQBI1*03:02P + DQB1*03:02P
138 1 03:02 DQB1*03:02P 03:02 DQB1*03:02P DQBI*03:02P + DQB1*03:02P
139 1 03:02 DQB1*03:02P 03:02 DQB1*03:02P DOQBI1*03:02P + DQB1*03:02P
140 1 03:02 DQB1*03:02P 03:02 DQB1*03:02P DQBI*03:02P + DQB1*03:02P
141 1 03:02 DQB1*03:02P 03:02 DQB1*03:02P DQBI*03:02P + DQB1*03:02P
142 1 03:02 DQB1*03:02P 03:02 DQB1*03:02P DQBI*03:02P + DQB1*03:02P
143 1 03:02,03 DQB1*03:02P 03:02,03 DQB1*03:02P DOQBI1*03:02P + DQB1*03:02P
144 1 03:02 DQB1*03:02P 03:03 DQB1*03:03P DQBI*03:02P + DQB1*03:03P
145 1 03:02,05 DQB1*03:02P 04:02,03 DQBI*04  DQBI*03:02P + DQBI*04
146 1 03:02,05 DQB1*03:02P 04:02,03 DOBI*04  DQBI*03:02P + DQBI*04
147 1 03:02 DQB1*03:02P 05:03 DOBI*05  DOBI*03:02P + DQBI*05
148 1 03:02 DQB1*03:02P 05:03 DOBI*05  DQBI*03:02P + DQBI*05
149 1 03:02 DQB1*03:02P 05:01 DQB1*05:01P DQBI1*03:02P + DQB1*05:01P
150 1 03:02 DQB1*03:02P 05:01 DQB1*05:01P DQBI*03:02P + DQB1*05:01P
151 1 03:02 DQB1*03:02P 05:01 DQB1*05:01P DOQBI1*03:02P + DQB1*05:01P
152 1 03:02 DQB1*03:02P 05:01 DQB1*05:01P DQBI*03:02P + DQB1*05:01P
153 1 03:02,03 DQB1*03:02P 05:01 DQB1*05:01P DOQBI1*03:02P + DQB1*05:01P
154 1 03:02 DQB1*03:02P 06:28 DOBI*06  DQBI*03:02P + DQBI*06
155 1 03020308  DQBI*03:02P 06:28 DOBI*06  DOBI*03:02P + DQBI*06
156 1 03:02 DQB1*03:02P 06:02 DQB1*06:02P DQBI*03:02P + DQB1* 06:02P
157 1 03:02 DQB1*03:02P 06:02 DQB1*06:02P DOBI1*03:02P + DQB1*06:02P
158 1 03:02 DQB1*03:02P 06:02 DQB1*06:02P DQBI*03:02P + DQB1* 06:02P
159 1 03:02 DQB1*03:02P 06:02 DQB1*06:02P DOBI1*03:02P + DQB1*06:02P
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4 PAl  Allde1? Allele 1 Allde 2 Allele 2 Genotypes

P groups P groups
160 1 03:02 DQB1*03:02P 06:02 DQB1*06.02P DQBI1*03.02P + DQBL*06.02P
161 1 03:02 DQB1*03:02P 06:02 DQB1*06:02P DQBI*03:02P + DQB1* 06:02P
162 1 03:02 DQB1*03:02P 06:02 DQB1*06:02P DOQBI1*03:02P + DQB1*06:02P
163 1 03:02 DQB1*03:02P 06:02 DQB1*06:02P DQBI*03:02P + DQB1* 06:02P
164 1 03:02 DQB1*03:02P 06:02 DQB1*06:02P DOQBI1*03:02P + DQB1*06:02P
165 1 03:02 DQB1*03:02P 06:02,11 DQB1*06:02P DQBI*03:02P + DQB1* 06:02P
166 1 03:02,08 DQB1*03:02P 06:02,15 DQB1*06:02P DOQBI1*03:02P + DQB1*06:02P
167 1 03:02,08 DQB1*03:02P 06:03,32 DQB1*06:03P DQBI*03:02P + DQB1* 06:03P
168 1 03:02,08 DQB1*03:02P 06:03,32 DQB1*06:03P DQBI*03:02P + DQB1*06:03P
169 1 03:02 DQB1*03:02P 06:14 DQB1*06:14P DQBI*03:02P + DQB1*06: 14P
170 1 03:02 DQB1*03:02P 06:14 DQB1*06:14P DQBI1*03:02P + DQB1*06:14P
171 1 03:02,03 DQB1*03:02P 06:14 DQB1*06:14P DQBI*03:02P + DQB1* 06: 14P
172 1 03020308  DQBI*03:02P 06:14 DQB1*06:14P DQBI1*03:02P + DQB1*06:14P
173 1 03:02,08 DQB1*03:02P 06:14 DQB1*06:14P DQBI*03:02P + DQB1* 06:14P
174 1 03:03 DQB1*03:03P 05:01 DQB1*05:01P DQBI*03:03P + DQB1*05:01P
175 1 03:03 DQB1*03:03P 06:28 DOBI*06  DQBI*03:03P + DQBI*06
176 1 03:03 DQB1*03:03P 06:02 DQB1*06:02P DQBI*03:03P + DQB1*06:02P
177 1 03:03 DQB1*03:03P 06:02 DQB1*06:02P DQBI*03:03P + DQB1*06:02P
178 1 03:03 DQB1*03:03P 06:02 DQB1*06:02P DQBI*03:03P + DQB1*06:02P
179 1 03:03 DQB1*03:03P 06:02 DQB1*06:02P DQBI*03:03P + DQB1* 06:02P
180 1 03:03 DQB1*03:03P 06:02 DQB1*06:02P DQBI*03:03P + DQB1*06:02P
181 1 03:03.23 DQB1*03:03P 06:02,19 DQB1*06:02P DQBI*03:03P + DQB1* 06:02P
182 1 03:03 DQB1*03:03P 06:03 DQB1*06:03P DQBI*03:03P + DQB1*06:03P
183 1 03:03 DQB1*03:03P 06:14 DQB1*06:14P DQBI*03:03P + DQB1*06: 14P
184 1 03:03 DQB1*03:03P 06:14 DQB1*06:14P DQBI*03:03P + DQB1*06:14P
185 1 03:03 DQB1*03:03P 06:14 DQB1*06:14P DQBI*03:03P + DQB1*06:14P
186 1 04:02 DQB1*04 04:04 DQB1*04 DQB1*04 + DQB1*04
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4 PAl  Allde1? Allele 1 Allde 2 Allele 2 Genotypes
P groups P groups

187 1 04:03 DQB1*04 05:02 DOB1*05 DQBL*04 + DQBI*05

188 1 04:03 DQB1*04 05:01 DQB1*05:01P  DQBI1*04 + DQB1*05:01P
189 1 04:02 DQB1*04 06:11 DQB1*06 DQB1*04 + DQBI*06

190 1 04:02 DQB1*04 06:03 DQB1*06:03P  DQBI1*04 + DQB1* 06:03P
191 1 05:01 DQB1*05:01P 05:02 DQBI*05  DQB1*05+ DQB1*05:01P
192 1 05:01 DQB1*05:01P 05:03 DOBI*05  DQBI1*05+ DQBI*05:01P
193 1 05:03 DQB1*05 06:02,11,24  DQBI*06:02P  DQBI*05+ DQB1*06:02P
194 1 05:03 DQB1*05 06:03 DOQB1*06:03P  DOBI1*05 + DQB1* 06:03P
195 1 05:03 DQBL*05 06:03 DQB1*06:03P  DOBI1*05 + DQB1* 06:03P
196 1 05:03 DQB1*05 06:03 DQB1*06:03P  DOBI1*05 + DQB1* 06:03P
197 1 05:02,05 DQBL*05 06:03,28 DQB1*06:03P  DOBI1*05 + DQB1* 06:03P
198 1 05:01 DQB1*05:01P 05:01 DQB1*05:01P DQBI*05:01P + DQB1*05:01P
199 1 05:01 DQB1*05:01P 06:05 DQBI*06  DQBI*05:01P + DQBI*06
200 1 05:01 DQB1*05:01P 06:02 DQB1*06:02P DQBI*05:01P + DQB1* 06:02P
201 1 05:01 DQB1*05:01P 06:02 DQB1*06:02P DOQBI1*05:01P + DQB1*06:02P
202 1 05:01 DQB1*05:01P 06:02 DQB1*06:02P DQBI*05:01P + DQB1* 06:02P
203 1 05:01 DQB1*05:01P 06:02 DQB1*06:02P DOQBI1*05:01P + DQB1*06:02P
204 1 05:01 DQB1*05:01P 06:02 DQB1*06:02P DQBI*05:01P + DQB1* 06:02P
205 1 05:01 DQB1*05:01P 06:02 DQB1*06:02P DOQBI1*05:01P + DQB1*06:02P
206 1 05:01 DQB1*05:01P 06:02 DQB1*06:02P DQBI*05:01P + DQB1* 06:02P
207 1 05:01 DQB1*05:01P 06:03 DQB1*06:03P DQBI*05:01P + DQB1*06:03P
208 1 05:01 DQB1*05:01P 06:03 DQB1*06:03P DQBI*05:01P + DQB1* 06:03P
200 1 06:11 DQB1*06 06:28 DQB1*06 DQB1*06 + DQBI*06

210 1 06:24 DQB1*06 06:28 DQB1*06 DOB1*06 + DQBL*06

211 1 06:28 DQB1*06 06:32 DQB1*06 DQB1*06 + DQBI*06

212 1 06:02 DQB1*06:02P 06:28 DOBI*06  DQBI1*06 + DQB1*06:02P
213 1 06:02,05 DQB1*06:02P 06:05,11 DOBI*06  DQB1*06 + DQB1*06:02P
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4 PAl  Allde1? Allele 1 Allde 2 Allele 2 Genotypes
P groups P groups

214 1 06:03,08 DQB1*06:03P 06:27,32 DOB1*06  DQBI*06 + DOB1*06.03P
215 1 06:03,32 DQB1*06:03P 06:32 DOBI*06  DQBI*06 + DOB1*06:03P
216 1 06:0307.21 DQB1*06:03P 06:04,08,32 DOBI*06  DQBI*06 + DOB1*06:03P
217 1 06:05 DOQB1*06 06:14 DOBI1*06:14P  DQBI*06 + DOB1*06: 14P
218 1 06:14 DQB1*06:14P 06:20 DQBI*06  DQBI*06 + DOB1*06:14P
219 1 06:02 DQB1*06:02P 06:02 DQBI1*06:02P DQB1*06:02P + DQB1*06:02P
220 1 06:02 DQB1*06:02P 06:02 DOB1*06:02P DQBI*06:02P + DOBL* 06:02P
21 1 06:02 DQB1*06:02P 06:02 DQBI1*06:02P DQB1*06:02P + DQB1* 06:02P
222 1 06:02 DQB1*06:02P 06:02 DOB1*06:02P DQBI*06:02P + DOBL* 06:02P
223 1 06:02 DQB1*06:02P 06:03 DQBI1*06:03P DQB1*06:02P + DQB1*06:03P
24 1 06:02,11 DQB1*06:02P 06:03,14 DOB1*06:03P DQBI*06:02P + DOB1* 06:03P
205 1 06:03 DQB1*06:03P 06:03 DQBI1*06:03P DQB1*06:03P + DQB1*06:03P
26 1 06:03 DQB1*06:03P 06:03 DOB1*06:03P DQBI*06:03P + DOB1*06:03P
227 2 02:01 DOQB1*02 02:01 DOQBI1*02 DOBI*02 + DQB1*02

228 2 02:01 DQBI1*02 02:01 DQBI1*02 DQBI*02 + DQBI1*02

229 2 02:01 DOB1*02 02:01 DQBI1*02 DOBI*02 + DOBI1*02

230 2 02:01 DQBI1*02 02:02 DQBI1*02 DOQBI*02 + DOB1*02

231 2 02:02 DOB1*02 02:02 DQBI1*02 DOBI*02 + DOBI1*02

232 2 02:01,0204 DQB1*02 02:01,02,04 DQBI1*02 DQBI*02 + DOB1*02

233 2 02:01,0204 DOB1*02 02:01,02,04 DQBI1*02 DOBI*02 + DOBI1*02

234 2 02010205 DQB1*02 02:02,05 DQBI1*02 DQBI*02 + DOB1*02

235 2 02:01,02,03,04 DQB1*02 03'%23"(1)%21’ DOB1*03:01P  DQB1*02 + DQBI*03:01P
236 2 02:01 DOQBI*02 03:02 DOBI1*03:02P  DQBI*02 + DQB1*03:02P
237 2 02:01 DOQB1*02 05:02 DOB1*05 DQBI*02 + DQB1*05

238 2 02:01 DOB1*02 05:02 DQBI1*05 DOBI*02 + DOBI1*05

239 2 02:01 DQB1*02 05:01 DOBI1*05:01P  DQBI*02 + DQB1*05:01P
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4 PAl  Allde1? Allele 1 Allde 2 Allele 2 Genotypes

P groups P groups
240 2 02010204 DOB1*02 05.01 DQB1*05.01P  DOB1*02 + DQB1*05.01P
241 2 02:01 DQB1*02 06:04 DQB1*06 DOB1*02 + DQBL*06
242 2 02:05 DQB1*02 06:05 DQB1*06 DOB1*02 + DOQBL*06
243 2 02:01 DQB1*02 06:03 DQB1*06:03P  DQBI1*02 + DQB1*06:03P
204 2 03:05 DQB1*03 04:03 DQB1*04 DQB1*03 + DQB1*04
245 2 03:04 DQB1*03 05:01 DQB1*05:.01P  DQBI1*03 + DQB1*05:01P
26 2 03:08 DQB1*03 06:05 DQB1*06 DQB1*03 + DQBI*06
247 2 03:08 DQB1*03 06:04,07 DQB1*06 DOB1*03 + DQBL*06
248 2 03:10 DQB1*03 06:02 DQB1*06:02P  DQBI1*03 + DQB1*06:02P
249 2 03:23 DQB1*03 06:02 DOB1*06:02P  DOBI1*03 + DQB1* 06:02P
250 2 03:23 DQB1*03 06:02 DQB1*06:02P  DOB1*03 + DQB1* 06:02P
251 2 03:10 DQB1*03 06:14 DQB1*06:14P  DOBI1*03 + DQB1* 06: 14P
252 2 03:16 DQB1*03 06:14 DQB1*06:14P  DOBI1*03 + DQB1*06: 14P
253 2 03:01 DQB1*03:01P 03:01 DQB1*03:01P DQBI*03:01P + DQB1*03:01P
254 2 03:01 DQB1*03:01P 03:01 DQB1*03:01P DOQBI1*03:01P + DQB1*03:01P
255 2 03:01 DQB1*03:01P 03:01 DQB1*03:01P DQBI*03:01P + DQB1*03:01P
256 2 03:01 DQB1*03:01P 03:01 DQB1*03:01P DOQBI1*03:01P + DQB1*03:01P
257 2 03:01 DQB1*03:01P 03:01 DQB1*03:01P DQBI*03:01P + DQB1*03:01P
258 2 03:01 DQB1*03:01P 03:01 DQB1*03:01P DOQBI1*03:01P + DQB1*03:01P
259 2 03:01 DQB1*03:01P 03:01 DQB1*03:01P DQBI*03:01P + DQB1*03:01P
260 2 03:01 DQB1*03:01P 03:01 DQB1*03:01P DOQBI1*03:01P + DQB1*03:01P
261 2 03:01 DQB1*03:01P 03:01 DQB1*03:01P DQBI*03:01P + DQB1*03:01P
%62 2 03:01 DQB1*03:01P 03:01 DQB1*03:01P DOQBI1*03:01P + DQB1*03:01P
263 2 03:01 DQB1*03:01P 03:01 DQB1*03:01P DQBI*03:01P + DQB1*03:01P
264 2 03:01 DQB1*03:01P 03:01 DQB1*03:01P DOQBI1*03:01P + DQB1*03:01P
265 2 03:01 DQB1*03:01P 03:01 DQB1*03:01P DQBI*03:01P + DQB1*03:01P
266 2 03:01 DQB1*03:01P 03:01 DQB1*03:01P DOBI1*03:01P + DQB1*03:01P
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4 PAl  Allde1? Allele 1 Allde 2 Allele 2 Genotypes
P groups P groups

267 2 03:01 DOB1*03:01P 03:01 DOBI1*03:01P DQB1*03.01P + DQB1*03.01P
268 2 03:01 DQB1*03:01P 03:01 DQBI*03:01P DQB1*03:01P + DQB1*03:01P
269 2 03:01 DQB1*03:01P 03:01 DOBI1*03:01P DQB1*03:01P + DQB1*03:01P
270 2 03:01 DQB1*03:01P 03:01 DQBI*03:01P DQB1*03:01P + DQB1*03:01P
271 2 03:01 DQB1*03:01P 03:01 DOBI1*03:01P DQB1*03:01P + DQB1*03:01P
272 2 03:01 DQB1*03:01P 03:01,22 DQBI*03:01P DQB1*03:01P + DQB1*03: 01P
273 2 03:012’292'1119’21’ DQBI*03:01P 03:012’292'1119’21’ DQBI1*03:01P DQB1*03:01P + DQB1*03:01P
274 2 03:012’292'1119’21’ DQBI*03:01P 03:012’292'1119’21’ DQBI1*03:01P DQB1*03:01P + DQB1*03:01P
275 2 03:012’292'1119’21’ DQB1*03:01P 03:012’292'1119’21’ DQBI1*03:01P DQB1*03:01P + DQB1*03:01P
276 2 03:012’292'1119’21’ DQBI*03:01P 03:012’292'1119’21’ DQBI1*03:01P DQB1*03:01P + DQB1*03:01P
277 2 03:01,02,03 DOB1*03:01P 03:222’23%3’21’ DQB1*03:02P DQB1*03:01P + DQB1*03:02P
278 2 03:01,02,03 DOB1*03:01P 03:222’23%3’21’ DQB1*03:02P DQB1*03:01P + DQB1*03:02P
279 2 03:01,02,03 DOB1*03:01P 03:022’292'1119’21’ DQB1*03:02P DQB1*03:01P + DQB1*03:02P
280 2 03:01,02,03 DOB1*03:01P 03:0221292'1119'21’ DQB1*03:02P DQB1*03:01P + DQB1*03:02P
281 2 03:01,02,03 DOB1*03:01P 03:022’292'1119’21’ DQB1*03:02P DQB1*03:01P + DQB1*03:02P
282 2 03:01,02,03 DOB1*03:01P 03:222’23%3’21’ DQB1*03:02P DQB1*03:01P + DQB1*03:02P
283 2 03:01,02,03 poB1*03:01p 0302091921, hopiu03.00p  DOB1*03:01P + DOB1*03:02P

22,24,04
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4 PAl  Allde1? Allele 1 Allde 2 Allele 2 Genotypes
P groups P groups

284 2 03:01,0203 DQB1*03:01P 03:222’23%3’21’ DQBI1*03:02P DQB1*03:01P + DQB1*03:02P
285 2 03:01,0203 DOBI*03:01P  03:021619,04 DQB1*03:02P DQB1*03:01P + DOB1*03:02P
286 2 03:01,0203 DQB1*03:01P 03:02,19 DQBI*03:02P DQB1*03:01P + DQB1*03:02P
287 2 03:01 DQB1*03:01P 03:03 DOB1*03:03P DQB1*03:01P + DOB1*03:03P
288 2 03:01 DQB1*03:01P 03:03 DQBI1*03:03P DQB1*03:01P + DQB1*03:03P
289 2 03:01,03 DQB1*03:01P 03:03;292'19’21’ DQBI1*03:03P DQB1*03:01P + DQB1*03: 03P
200 2 03:01,03 DQB1*03:01P 03:03;292'19’21’ DQBI1*03:03P DQB1*03:01P + DQB1*03:03P
201 2 03:01 DQB1*03:01P 04:02 DQBI*04  DQBI*03:01P + DOB1*04
202 2 03:01 DQB1*03:01P 04:02 DQBI*04  DQB1*03:01P + DQBI*04
203 2 03:012’292'19’21’ DQB1*03:01P 04:02 DQBI*04  DQB1*03:01P + DQBI*04
204 2 03:012’292'1119’21’ DQB1*03:01P 04:02 DOB1*04  DQBI1*03:01P + DQB1*04
205 2 03:012’292'1119’21’ DQB1*03:01P 04:02 DOB1*04  DQBI1*03:01P + DQB1*04
206 2 03:012’292'1119’21’ DQB1*03:01P 04:02 DOB1*04  DQBI1*03:01P + DQB1*04
297 2 03:012’292'1119’21’ DQB1*03:01P 04:02 DOB1*04  DQBI1*03:01P + DQB1*04
208 2 03:012’292'1119’21’ DQB1*03:01P 04:02 DOB1*04  DQBI1*03:01P + DQB1*04
200 2 03:01 DQB1*03:01P 05:01 DQB1*05:01P DQB1*03:01P + DOB1*05:01P
300 2 03:01 DQB1*03:01P 05:01 DQBI*05:01P DQB1*03:01P + DQB1*05:01P
301 2 03:01 DQB1*03:01P 05:01 DOB1*05:01P DQB1*03:01P + DOBL*05:01P
302 2 (O30LO9I92L  hpguggo1p 06:32 DOB1*06  DQB1*03:01P + DOB1*06

22,24
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4 PAl  Allde1? Allele 1 Allde 2 Allele 2 Genotypes
P groups P groups

303 2 03'012’2’92'19'21’ DQB1*03:01P 06:01 DOBI*06  DQBI*03:01P + DQBI*06
304 2 03'012’2’92'19'21’ DQBI*03:01P  06:04,34,363839  DQBI*06  DQBL*03:01P + DQBI*06
305 2 03:01,22 DQB1*03:01P 06:04,39 DQBI*06  DQBI*03:01P + DQBI*06
306 2 03:01,22 DQB1*03:01P 06:04,39 DOB1*06  DQBI*03:01P + DQBI*06
307 2 03:01,22 DQB1*03:01P 06:04,39 DOBI*06  DOBI*03:01P + DQBI*06
308 2 03:01,22 DQB1*03:01P 06:04,39 DOB1*06  DQBI*03:01P + DQBI*06
309 2 03'012’2’92'19'21’ DQB1*03:01P 06:02 DQB1*06:02P DQBI*03:01P + DQB1*06:02P
30 2 03:01 DQB1*03:01P 06:02 DQB1*06:02P DQBI1*03:01P + DQB1*06:02P
31 2 03:01 DQB1*03:01P 06:02 DQB1*06:02P DQBI*03:01P + DQB1* 06:02P
32 2 03:01 DQB1*03:01P 06:02 DQB1*06:02P DOQBI1*03:01P + DQB1*06:02P
33 2 03:01 DQB1*03:01P 06:02 DQB1*06:02P DQBI*03:01P + DQB1* 06:02P
34 2 03:01 DQB1*03:01P 06:02 DQB1*06:02P DOQBI1*03:01P + DQB1*06:02P
35 2 03:01 DQB1*03:01P 06:02 DQB1*06:02P DQBI*03:01P + DQB1* 06:02P
316 2 03:01 DQB1*03:01P 06:02 DQB1*06:02P DOQBI1*03:01P + DQB1*06:02P
317 2 03:01 DQB1*03:01P 06:02 DQB1*06:02P DQBI*03:01P + DQB1* 06:02P
318 2 03:01 DQB1*03:01P 06:02 DQB1*06:02P DOQBI1*03:01P + DQB1*06:02P
39 2 03:01 DQB1*03:01P 06:02 DQB1*06:02P DQBI*03:01P + DQB1* 06:02P
320 2 03:01 DQB1*03:01P 06:02 DQB1*06:02P DOQBI1*03:01P + DQB1*06:02P
21 2 03:01 DQB1*03:01P 06:02 DQB1*06:02P DQBI*03:01P + DQB1* 06:02P
322 2 03:01 DQB1*03:01P 06:02 DQB1*06:02P DOQBI1*03:01P + DQB1*06:02P
323 2 03:01 DQB1*03:01P 06:02 DQB1*06:02P DQBI*03:01P + DQB1* 06:02P
24 2 03:01 DQB1*03:01P 06:02 DQB1*06:02P DOQBI1*03:01P + DQB1*06:02P
325 2 03:01 DQB1*03:01P 06:02 DQB1*06:02P DQBI*03:01P + DQB1* 06:02P
326 2 03:01 DQB1*03:01P 06:02 DQB1*06:02P DOQBI1*03:01P + DQB1*06:02P
27 2 03:01 DQB1*03:01P 06:02 DQB1*06:02P DQBI*03:01P + DQB1* 06:02P

17



4 PAl  Allde1? Allele 1 Allde 2 Allele 2 Genotypes
P groups P groups

328 2 03.01 DOB1*03:01P 06:02 DOB1*06:02P DQB1*03.01P + DOBL*06.02P
329 2 03:01 DQB1*03:01P 06:02 DQBI*06:02P DQB1*03:01P + DQB1* 06:02P
330 2 03:01 DQB1*03:01P 06:02 DOB1*06:02P DQB1*03:01P + DOB1* 06:02P
331 2 03:01 DQB1*03:01P 06:02,33 DQBI1*06:02P DQB1*03:01P + DQB1*06:02P
332 2 03:01,04 DQB1*03:01P 06:022’%%;3’15’ DQBI1*06:02P DQB1*03:01P + DQB1*06:02P
333 2 03:012’292'1119’21’ DQB1*03:01P 06:02 DQBI*06:02P DQB1*03:01P + DQB1*06:02P
334 2 03:012’292'1119’21’ DQB1*03:01P 06:02 DQBI*06:02P DQB1*03:01P + DQB1*06:02P
335 2 03:012’292'1119’21’ DQB1*03:01P 06:02 DQBI*06:02P DQB1*03:01P + DQB1*06:02P
336 2 03:012’292'1119’21’ DQB1*03:01P 06:02 DQB1*06:02P DQB1*03:01P + DOBL* 06:02P
337 2 03:012’292'1119’21’ DQB1*03:01P 06:02 DQB1*06:02P DQB1*03:01P + DQB1* 06:02P
338 2 03:012’292'1119’21’ DQB1*03:01P 06:02 DQB1*06:02P DQB1*03:01P + DOB1* 06:02P
339 2 03:012’292'1119’21’ DQB1*03:01P 06:02 DQB1*06:02P DQB1*03:01P + DOBL* 06:02P
30 2 03:012’292'1119’21’ DQB1*03:01P 06:02 DQB1*06:02P DQB1*03:01P + DQB1* 06:02P
341 2 03:01 DQB1*03:01P 06:03 DQB1*06:03P DQB1*03:01P + DOB1* 06:03P
42 2 03:01 DQB1*03:01P 06:03 DQBI1*06:03P DQB1*03:01P + DQB1*06:03P
U3 2 03:01 DQB1*03:01P 06:03 DOB1*06:03P DQB1*03:01P + DOB1*06:03P
34 2 03:01 DQB1*03:01P 06:03 DQBI1*06:03P DQB1*03:01P + DQB1*06:03P
U5 2 03:01 DQB1*03:01P 06:03 DOB1*06:03P DQB1*03:01P + DOB1* 06:03P
36 2 03:01 DQB1*03:01P 06:03 DQBI1*06:03P DQB1*03:01P + DQB1*06:03P
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1 2 Alldel 2 Allele 2

# PA Alldel P groups Allele 2 P groups Genotypes

47 2 03.01 DQB1*03:01P 06:03 DOBI1*06:03P DQB1*03:01P + DQB1* 06:03P
348 2 03:01 DQB1*03:01P 06:03 DQBI1*06:03P DQB1*03:01P + DQB1*06:03P
349 2 03:01 DQB1*03:01P 06:03 DQBI1*06:03P DQB1*03:01P + DQB1*06:03P
350 2 03:01 DQB1*03:01P 06:03 DQBI1*06:03P DQB1*03:01P + DQB1*06:03P
351 2 03:01 DQB1*03:01P 06:03 DQBI1*06:03P DQB1*03:01P + DQB1*06:03P
352 2 03:01 DQB1*03:01P 06:03 DQBI1*06:03P DQB1*03:01P + DQB1*06:03P
353 2 03:01 DQB1*03:01P 06:03 DQBI1*06:03P DQB1*03:01P + DQB1*06:03P
34 2 03:01 DQB1*03:01P 06:03 DQBI1*06:03P DQB1*03:01P + DQB1*06:03P
355 2 03:01 DQB1*03:01P 06:03,14 DQBI1*06:03P DQB1*03:01P + DQB1*06:03P
356 2 03:012’292’4119’21’ DQB1*03:01P 06:03 DQBI1*06:03P DQB1*03:01P + DQB1*06:03P
357 2 03:012’292'4119'21’ DQB1*03:01P 06:03 DOQB1*06:03P DOQB1*03:01P + DQB1* 06:03P
358 2 03:012’292’4119’21’ DQB1*03:01P 06:03 DQBI1*06:03P DQB1*03:01P + DQB1*06:03P
359 2 03:012’292’4119’21’ DQB1*03:01P 06:03 DQBI1*06:03P DQB1*03:01P + DQB1*06:03P
360 2 03%’123'21' DQB1*03:01P 06:03 DOQB1*06:03P DQB1*03:01P + DQB1* 06:03P
361 2 03:01 DQB1*03:01P 06:14 DQBI*06:14P DQB1*03:01P + DQB1*06: 14P
362 2 03:01 DQB1*03:01P 06:14 DQBI1*06:14P DQB1*03:01P + DQB1*06: 14P
363 2 03:01 DQB1*03:01P 06:14 DQBI*06:14P DQB1*03:01P + DQB1*06: 14P
34 2 SOLSOZL posiroz01p 06:14 DQB1*06:14P DQB1*03:01P + DOB1*06: 14P
365 2 03:012’292'19’21’ DQB1*03:01P 06:14 DQBI1*06:14P DQB1*03:01P + DQB1*06: 14P
366 2 OFOLO9I92L pbopicozorp 06:14 DQBI1*06:14P DQB1*03:01P + DQB1*06: 14P

22,24
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4 PAl  Allde1? Allele 1 Allde 2 Allele 2 Genotypes
P groups P groups

367 2 03'012’2’92'19'21’ DQB1*03:01P 06:14 DQB1*06:14P DQBI*03:01P + DQB1*06:14P
368 2 03:02 DQB1*03:02P 03:02 DQB1*03:02P DQBI1*03:02P + DQB1*03:02P
369 2 03:02 DQB1*03:02P 03:02 DQB1*03:02P DQBI*03:02P + DQB1*03:02P
370 2 03:02 DQB1*03:02P 03:02 DQB1*03:02P DOQBI1*03:02P + DQB1*(03:02P
371 2 03:02 DQB1*03:02P 03:02 DQB1*03:02P DQBI*03:02P + DQB1*03:02P
372 2 03:02 DQB1*03:02P 03:02 DQB1*03:02P DOQBI1*03:02P + DQB1*03:02P
373 2 03:02 DQB1*03:02P 03:02 DQB1*03:02P DQBI*03:02P + DQB1*03:02P
374 2 03:02 DQB1*03:02P 03:02 DQB1*03:02P DOQBI1*03:02P + DQB1*(03:02P
375 2 03:02 DQB1*03:02P 03:02 DQB1*03:02P DQBI*03:02P + DQB1*03:02P
376 2 03:02 DQB1*03:02P 03:02 DQB1*03:02P DOQBI1*03:02P + DQB1*03:02P
377 2 03:02 DQB1*03:02P 03:02 DQB1*03:02P DQBI*03:02P + DQB1*03:02P
378 2 03:02 DQB1*03:02P 03:02 DQB1*03:02P DOQBI1*03:02P + DQB1*(03:02P
379 2 03:02,11 DQB1*03:02P 03:02,11 DQB1*03:02P DQBI*03:02P + DQB1*03:02P
380 2 03:02 DQB1*03:02P 03:03 DQB1*03:03P DQBI*03:02P + DQB1*03:03P
81 2 03:02 DQB1*03:02P 03:03 DQB1*03:03P DQBI*03:02P + DQB1*03:03P
382 2 03:02,05 DQB1*03:02P 04:02,03 DQBI*04  DQB1*03:02P + DQBI*04
383 2 03:02,05 DQB1*03:02P 04:02,03 DOBI*04  DQBI*03:02P + DQBI*04
384 2 03:02 DQB1*03:02P 06:05 DOBI*06  DOBI*03:02P + DQBI*06
385 2 03:02 DQBI*03:02P  06:04,34,363839  DQBI*06  DQBL*03:02P + DQBI*06
386 2 03:02 DQB1*03:02P 06:02 DQB1*06:02P DQBI1*03:02P + DQB1*06:02P
387 2 03:02 DQB1*03:02P 06:02 DQB1*06:02P DQBI*03:02P + DQB1* 06:02P
388 2 03:02 DQB1*03:02P 06:02 DQB1*06:02P DOBI1*03:02P + DQB1*06:02P
389 2 03:02 DQB1*03:02P 06:02 DQB1*06:02P DQBI*03:02P + DQB1* 06:02P
300 2 03:02 DQB1*03:02P 06:02 DQB1*06:02P DOBI1*03:02P + DQB1*06:02P
01 2 03:02 DQB1*03:02P 06:0211,14  DQB1*06:02P DQBI1*03:02P + DQB1*06:02P
30 2 03:02,03 DQB1*03:02P 06:02,13 DQB1*06:02P DOQBI1*03:02P + DQB1*06:02P
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393 2 03:02 DQB1*03:02P 06:03 DQB1*06:03P DQBI*03:02P + DQB1* 06:03P
304 2 03:02 DQB1*03:02P 06:03 DQB1*06:03P DQBI*03:02P + DQB1* 06:03P
305 2 03:02,03 DQB1*03:02P 06:03 DQB1*06:03P DQBI*03:02P + DQB1*06:03P
306 2 03:02,08 DQB1*03:02P 06:03,32 DQB1*06:03P DQBI*03:02P + DQB1* 06:03P
397 2 03:02,08 DQB1*03:02P 06:03,32 DQB1*06:03P DQBI*03:02P + DQB1*06:03P
308 2 03:02,08 DQB1*03:02P 06:03,32 DQB1*06:03P DQBI*03:02P + DQB1* 06:03P
309 2 03:02,08 DQB1*03:02P 06:03,32 DQB1*06:03P DQBI*03:02P + DQB1* 06:03P
400 2 03:02,08 DQB1*03:02P 06:03,32 DQB1*06:03P DQBI*03:02P + DQB1* 06:03P
401 2 03:02 DQB1*03:02P 06:14 DQB1*06:14P DQBI1*03:02P + DQB1*06:14P
402 2 03:02 DQB1*03:02P 06:14 DQB1*06:14P DQBI*03:02P + DQB1* 06: 14P
403 2 03:02 DQB1*03:02P 06:14 DQB1*06:14P DQBI1*03:02P + DQB1*06:14P
404 2 03:02 DQB1*03:02P 06:14 DQB1*06:14P DQBI*03:02P + DQB1* 06: 14P
405 2 03:02,08 DQB1*03:02P 06:14 DQB1*06:14P DQBI1*03:02P + DQB1*06:14P
406 2 03:02,08 DQB1*03:02P 06140332  DQB1*06:14P DQBI1*03:02P + DQB1*06:14P
407 2 03:03 DQB1*03:03P 03:03 DQB1*03:03P DQBI*03:03P + DQB1*03:03P
408 2 03:03 DQB1*03:03P 03:03 DQB1*03:03P DQBI*03:03P + DQB1*03:03P
409 2 03:03 DQB1*03:03P 03:03 DQB1*03:03P DQBI*03:03P + DQB1*03:03P
40 2 03:03 DQB1*03:03P 03:03 DQB1*03:03P DQBI*03:03P + DQB1*03:03P
M1 2 03:03 DQB1*03:03P 04:02 DQBI*04  DQBI*03:03P + DQBI*04
42 2 03:03,17 DQB1*03:03P 04:02,03 DOB1*04  DQBI*03:03P + DQBI*04
a3 2 03:03,17 DQB1*03:03P 04:02,03 DOB1*04  DQBI*03:03P + DQBI*04
M4 2 03:03 DQB1*03:03P 05:03 DOB1*05  DQBI*03:03P + DQBI*05
415 2 03:03 DQB1*03:03P 06:11 DOB1*06  DOBI*03:03P + DQBI*06
46 2 03:03.26 DQB1*03:03P 06:30 DOB1*06  DQBI*03:03P + DQBI*06
M7 2 03:03 DQB1*03:03P 06:02 DQB1*06:02P DQBI*03:03P + DQB1* 06:02P
48 2 03:03 DQB1*03:03P 06:02 DQB1*06:02P DQBI*03:03P + DQB1*06:02P
49 2 03:03 DQB1*03:03P 06:02 DQB1*06:02P DQBI*03:03P + DQB1*06:02P
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420 2 03.03 DQB1*03:03P 06:02 DQB1*06:02P DQB1*03:03P + DQB1* 06:02P
21 2 03:03 DQB1*03:03P 06:02 DQB1*06:02P DQBI*03:03P + DQB1* 06:02P
422 2 03:03 DQB1*03:03P 06:02 DQB1*06:02P DQBI*03:03P + DQB1*06:02P
423 2 03:03 DQB1*03:03P 06:02 DQB1*06:02P DQBI*03:03P + DQB1*06:02P
a4 2 03:03 DQB1*03:03P 06:02 DQB1*06:02P DQBI*03:03P + DQB1* 06:02P
425 2 03:03 DQB1*03:03P 06:02 DQB1*06:02P DQBI*03:03P + DQB1* 06:02P
426 2 03:03 DQB1*03:03P 06:02 DQB1*06:02P DQBI*03:03P + DQB1*06:02P
427 2 03:03 DQB1*03:03P 06:02 DQB1*06:02P DQBI*03:03P + DQB1* 06:02P
428 2 03:03 DQB1*03:03P 06:02 DQB1*06:02P DQBI*03:03P + DQB1*06:02P
429 2 03:03 DQB1*03:03P 06:03 DQB1*06:03P DQBI*03:03P + DQB1*06:03P
430 2 03:03 DQB1*03:03P 06:03 DQB1*06:03P DQBI*03:03P + DQB1*06:03P
431 2 03:03 DQB1*03:03P 06:03 DQB1*06:03P DQBI*03:03P + DQB1*06:03P
432 2 03:03 DQB1*03:03P 06:03 DQB1*06:03P DQBI*03:03P + DQB1*06:03P
433 2 03:03 DQB1*03:03P 06:03 DQB1*06:03P DQBI*03:03P + DQB1*06:03P
434 2 03:03 DQB1*03:03P 06:03 DQB1*06:03P DQBI*03:03P + DQB1*06:03P
435 2 03:03 DQB1*03:03P 06:03 DQB1*06:03P DQBI*03:03P + DQB1*06:03P
436 2 03:03 DQB1*03:03P 06:03 DQB1*06:03P DQBI*03:03P + DQB1*06:03P
437 2 03031226  DQBI*03:03P  06:03142631 DQBI*06:03P DQBL*03:03P + DQB1*06:03P
438 2 03:03 DQB1*03:03P 06:14 DQB1*06:14P DQBI*03:03P + DQB1*06:14P
439 2 03:03 DQB1*03:03P 06:14 DQB1*06:14P DQBI*03:03P + DQB1*06: 14P
440 2 03:03 DQB1*03:03P 06:14 DQB1*06:14P DQBI*03:03P + DQB1*06:14P
a1 2 03:03 DQB1*03:03P 06:14 DQB1*06:14P DQBI*03:03P + DQB1*06:14P
a2 2 03:03 DQB1*03:03P 06:14 DQB1*06:14P DQBI*03:03P + DQB1*06:14P
a3 2 03:03 DQB1*03:03P 06:14 DQB1*06:14P DQBI*03:03P + DQB1*06:14P
a4 2 03:03 DQB1*03:03P 06:14 DQB1*06:14P DQBI*03:03P + DQB1*06:14P
a5 2 03:03 DQB1*03:03P 06:14 DQB1*06:14P DQBI*03:03P + DQB1*06:14P
a6 2 03:03 DQB1*03:03P 06:14 DQB1*06:14P DQBI*03:03P + DQB1*06:14P
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a7 2 04:02 DQB1*04 04:02 DQB1*04 DOB1*04 + DQB1*04

a8 2 04:02 DQB1*04 04:02 DQB1*04 DOB1*04 + DOB1*04

a9 2 04:02 DQB1*04 04:02 DQB1*04 DQB1*04 + DQB1*04

450 2 04:02 DQB1*04 04:02 DQB1*04 DOB1*04 + DOB1*04

451 2 04:02 DQB1*04 04:02 DQB1*04 DQB1*04 + DQB1*04

452 2 04:03 DQB1*04 06:11 DQB1*06 DOB1*04 + DQBL*06

453 2 04:03 DQB1*04 06:23 DQB1*06 DQB1*04 + DQBI*06

454 2 04:02 DQB1*04 06:01 DQB1*06 DOB1*04 + DQBL*06

455 2 04:02 DQBL*04  06:0434363839  DQBI*06 DQB1*04 + DQBI*06

456 2 04:03 DQB1*04 06:021133  DQBI*06:02P  DQBI1*04 + DQB1*06:02P
457 2 04:04 DQB1*04 06:02 DQB1*06:02P  DOB1*04 + DQB1* 06:02P
458 2 04:04 DQB1*04 06:02,14 DOB1*06:02P  DOBI1*04 + DQB1* 06:02P
459 2 04:02,03 DQB1*04 06:02,23 DQB1*06:02P  DOB1*04 + DQB1* 06:02P
460 2 04:02,03 DQB1*04 06:02,23 DOB1*06:02P  DOBI1*04 + DQB1* 06:02P
461 2 04:03 DQBL1*04 06:03,30 DQB1*06:03P  DOB1*04 + DQB1*06:03P
462 2 04:03 DQB1*04 06:03,32 DOB1*06:03P  DOBI1*04 + DQB1* 06:03P
463 2 04:02,04 DQB1*04 06:03,14 DQB1*06:03P  DOB1*04 + DQB1*06:03P
464 2 04:02,04 DQB1*04 06:03,14 DOB1*06:03P  DOBI1*04 + DQB1* 06:03P
465 2 05:01 DQB1*05:01P 05:02 DQBI*05  DQB1*05+ DQBI*05:01P
466 2 05:01 DQB1*05:01P 05:03 DOBI*05  DQBI1*05+ DQBI*05:01P
467 2 05:03 DQBL*05 06:03 DQB1*06:03P  DOBI1*05 + DQB1*06:03P
468 2 05:01 DQB1*05:01P 05:01 DQB1*05:01P DQBI*05:01P + DQB1*05:01P
469 2 05:01 DQB1*05:01P 05:01 DQB1*05:01P DOQBI1*05:01P + DQB1*05:01P
470 2 05:01 DQB1*05:01P 06:09 DOBI*06  DQBI*05:01P + DQBI*06
471 2 05:01 DQBL*05:.01P  06:04,34,363839  DQBI*06  DQBL*05.01P + DQB1*06
472 2 05:01 DQB1*05:01P 06:02 DQB1*06:02P DQBI*05:01P + DQB1* 06:02P
473 2 05:01 DQB1*05:01P 06:02 DQB1*06:02P DOQBI1*05:01P + DQB1*06:02P
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474 2 06:07 DOB1*06 06:08 DOB1*06 DQB1*06 + DQBI*06

475 2 06:07,21 DQB1*06 06:08,32 DQB1*06 DOB1*06 + DQBL*06

476 2 06:04,09 DQBL*06  06:09,34363839  DQBI*06 DQB1*06 + DQBI*06

477 2 06:04,28 DQBI*06  06:2834363839  DQBI*06 DOB1*06 + DOQBL*06

478 2 06'%‘;’%‘;'36' DQBI*06  06:0434363839  DQBI*06 DOB1*06 + DQBL*06

479 2 06:01 DQB1*06 06:02 DQB1*06:02P  DQBI1*06 + DQB1* 06:02P
480 2 06:02 DQB1*06:02P 06:05 DOBI*06  DQB1*06 + DQB1*06:02P
481 2 06:02 DQB1*06:02P 06:11 DQBI1*06  DQB1*06 + DQB1*06:02P
482 2 06:02 DQB1*06:02P 06:11 DOBI*06  DQB1*06 + DQB1* 06:02P
483 2 06:02 DQB1*06:02P 06:11 DQBI*06  DQB1*06 + DQBI*06:02P
484 2 06:02 DQB1*06:02P 06:11 DOBI1*06  DQB1*06 + DQB1*06:02P
485 2 06:02 DQB1*06:02P 06:32 DOBI1*06  DQB1*06 + DQB1*06:02P
486 2 06:02 DQB1*06:02P 06:32 DOBI*06  DQB1*06 + DQB1* 06:02P
487 2 06:02,14 DQB1*06:02P 06:27,18 DOBI1*06  DQB1*06 + DQB1*06:02P
488 2 06:02 DQB1*06:02P 06:13 DOBI*06  DQB1*06 + DQB1* 06:02P
489 2 06'0268:3’1'24'05’ DQBI*06:02P  06:04,0509,1239  DQB1*06  DQBI*06 + DQB1*06:02P
490 2 0602030405  DQB1*06:02P 06:04,05,39 DQBI*06  DQB1*06 + DQB1*06:02P
491 2 0602030809  DQBL*06:02P 06:04,06 DOBI*06  DQB1*06 + DQB1* 06:02P
492 2 06:02030809 DOQBI*06:02P  06:04221514  DQBL*06  DQBI*06+ DQB1*06:02P
493 2 06:01 DQB1*06 06:03 DQB1*06:03P  DOBI1*06 + DQB1* 06:03P
44 2 06:01 DQB1*06 06:03,14 DQB1*06:03P  DOBI1*06 + DQB1* 06:03P
495 2 06:03 DQB1*06:03P 06:11 DOBI*06  DQBI1*06 + DQB1*06:03P
49 2 06:03 DQB1*06:03P 06:11 DOBI1*06  DQB1*06 + DQB1*06:03P
497 2 06:03 DQB1*06:03P 06:32 DOBI1*06  DQBI1*06 + DQB1*06:03P
498 2 06:0307.21 DQB1*06:03P 06:04,08,32 DOBI1*06  DQB1*06 + DQB1*06:03P
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499 2 06:0307.21 DQB1*06:03P 06'04’%2’%238’39’ DQBI*06  DQBI1*06 + DQB1*06:03P
500 2 06:05 DQB1*06 06:14 DQB1*06:14P  DQBI1*06 + DQB1* 06: 14P
501 2 06:05 DQB1*06 06:14 DOQB1*06:14P  DQBI1*06 + DQB1* 06 14P
502 2 06:05 DQB1*06 06:14 DQB1*06:14P  DOBI*06 + DQBL*06:14P
503 2 06:11 DQB1*06 06:14 DQB1*06:14P  DQBI1*06 + DQB1* 06: 14P
504 2 06:11 DQB1*06 06:14 DQB1*06:14P  DQBI1*06 + DQB1* 06: 14P
505 2 06:13 DQB1*06 06:14 DOB1*06:14P  DQBI1*06 + DQB1* 06 14P
506 2 06:0203040539 DQBI*06:02P  06:02,03,04,0539 DQB1*06:02P DQBL*06:02P + DQBL*06:02P
507 2 06:0203040539 DQBI*06:02P  06:02,03,04,0539 DQBI*06:02P DQBL*06:02P + DQB1* 06:02P
508 2 06:02 DQB1*06:02P 06:02 DQB1*06:02P DOQBI1*06:02P + DQB1*06:02P
509 2 06:02 DQB1*06:02P 06:02 DQB1*06:02P DQBI*06:02P + DQB1* 06:02P
510 2 06:02 DQB1*06:02P 06:02 DQB1*06:02P DOQBI1*06:02P + DQB1*06:02P
511 2 06:02 DQB1*06:02P 06:02 DQB1*06:02P DQBI*06:02P + DQB1* 06:02P
512 2 06:02 DQB1*06:02P 06:02 DQB1*06:02P DOQBI1*06:02P + DQB1*06:02P
513 2 06:02 DQB1*06:02P 06:02 DQB1*06:02P DQBI*06:02P + DQB1* 06:02P
514 2 06:02 DQB1*06:02P 06:02 DQB1*06:02P DOQBI1*06:02P + DQB1*06:02P
515 2 06:02 DQB1*06:02P 06:02 DQB1*06:02P DQBI*06:02P + DQB1* 06:02P
516 2 06:02,11 DQB1*06:02P 06:03,14 DQB1*06:03P DQBI*06:02P + DQB1* 06:03P
517 2 06:02,11 DQB1*06:02P 06:03,14 DQB1*06:03P DQBI*06:02P + DQB1* 06:03P
518 2 06:02,11 DQB1*06:02P 06:03,14 DQB1*06:03P DQBI*06:02P + DQB1* 06:03P
519 2 06:02,11 DQB1*06:02P 06:03,14 DQB1*06:03P DQBI*06:02P + DQB1* 06:03P
520 2 06:02,11 DQB1*06:02P 06:03,14 DQB1*06:03P DQBI*06:02P + DQB1*06:03P
521 2 06:02,11 DQB1*06:02P 06:03,14 DQB1*06:03P DQBI*06:02P + DQB1* 06:03P
52 2 06:02,11 DQB1*06:02P 06:03,14 DQB1*06:03P DQBI*06:02P + DQB1*06:03P
523 2 06:02,11 DQB1*06:02P 06:03,14 DQB1*06:03P DQBI*06:02P + DQB1* 06:03P
524 2 06:02,11 DQB1*06:02P 06:03,14 DQB1*06:03P DQBI*06:02P + DQB1* 06:03P
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525 2 06:02,11 DQB1*06:02P 06:03,14 DQB1*06:03P DQBI*06:02P + DQB1* 06:03P
526 2 06:02 DQB1*06:02P 06:14 DQB1*06:14P DQBI*06:02P + DQB1* 06: 14P
527 2 06:02 DQB1*06:02P 06:14 DQB1*06:14P DQBI1*06:02P + DQB1*06:14P
528 2 06:02 DQB1*06:02P 06:14 DQB1*06:14P DQBI*06:02P + DQB1* 06: 14P
529 2 06:02 DQB1*06:02P 06:14 DQB1*06:14P DQBI1*06:02P + DQB1*06: 14P
530 2 06:02 DQB1*06:02P 06:14 DQB1*06:14P DQBI*06:02P + DQB1* 06:14P
531 2 06:02 DQB1*06:02P 06:14 DQB1*06:14P DQBI1*06:02P + DQB1*06: 14P
532 2 06:03 DQB1*06:03P 06:03 DQB1*06:03P DQBI*06:03P + DQB1* 06:03P
533 2 06:03 DQB1*06:03P 06:03 DQB1*06:03P DQBI*06:03P + DQB1*06:03P
534 2 06:03 DQB1*06:03P 06:03 DQB1*06:03P DQBI*06:03P + DQB1*06:03P
535 2 06:03 DQB1*06:03P 06:03 DQB1*06:03P DQBI*06:03P + DQB1*06:03P
536 2 06:03 DQB1*06:03P 06:03 DQB1*06:03P DQBI*06:03P + DQB1*06:03P
537 2 06:03,14 DQB1*06:03P 06:14 DQB1*06:14P DQBI*06:03P + DQB1*06:14P

Abbreviations used: PA = peanut allergy.

! Diagnosis of peanut alergy: 1 =no, 2 = yes.

2 Allele 1 and Allele 2 columns give the detailed results obtained after the analysis of the sequence. The digits before the colon
describe the type (also called alele group in the paper), which often corresponds to the serological antigen carried by an alotype.
The next set of digitsis used to list the subtypes.
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Table S2: Phenotypic description of subjects according to genotypes

HLA-DQB1 Sex Age Asthma
Genotype' n M:Fratio n Mean (SD) n n,) n
DQB1*02 + 73 114 72 5 (5) 4 8(11) 73
DQB1*02 + DQB1*02 17 1.0.9 17 8 (6) 14 5 (29) 17
DQB1*03 + 24 112 24 9 (4) 17 5(21) 24
DQB1*03:01P + 145 1.0.9 143 9(5) 121 62 (43) 145
DQB1*03:01P + DQB1*03:01P 35 1:05 34 8 (5) 29 14(40) 35
DQB1*03:02P + 92 111 91 9(6) 67 24(26) 92
DOB1*03:02P + DQB1*03:02P 19 105 19 11(5) 14 11(58) 19
DQB1*03:03P + 62 1:06 62 11(4 50 29(47) 62
DOB1*03:03P + DQB1*03:03P 4 103 4 10 (3) 4 4(100) 4
DQB1*04 + 37 112 37 9(4) 33  17(46) 37
DQB1*04 + DQB1*04 6 11 6 9 (5) 6 2(33) 6
DQB1*05 + 26 116 26 506 20  4(15) 26
DQB1*05:01P + 47 11 47 6 (6) 3B 6(13) 47
DQB1*05:01P + DQB1*05:01P 3 1.05 3 8(7) 3 1(33) 3
DQB1*06 + 72 111 72 10(4) 61 3042 711
DOB1*06 + DQB1*06 8 1:0 8 10(7 6 339 8
DQB1*06:02P + 141 11 141 9(5) 120 65(46) 140
DQB1*06:02P + DQB1*06:02P 14 1.04 14 6 (5) 13 6 (43) 14
DQOB1*06:03P + 80 1:.0.7 80 10(5) 73 38(48) 80
DQB1*06:03P + DQB1*06:03P 7 1.04 7 10 (6) 6 4 (57) 7
DQB1*06: 14P + 49 106 49 10(4) 42  22(45) 49

Abbreviations used: n = number of subjects; SD = standard deviation

! Genotypes with only one allele indicate heterozygotes with the mentioned allele and any of the other alleles studied.



Table S3. Results for significant differences before correction for HLA-DQBL1 alleles and frequent genotypes between

subjects with peanut allergy and controls performed with or without adjustment for asthma status and sex

Allele aone Adjusted for asthma status and sex*

Allele® OR Cl95%  X° p P OR Cl95%  X? p P
DQB1*02 0.12 0.07-021 6876 1.11X10%* 1.33x10"® 0.09 0.03-023 3749 9.20X10%° 1.10X10%®
DQB1*03 043 0.18-096 4.19 4.07X10% 4.88x10" 062 0.181.73 078 3.77X10% 1
DOB1*03:01P 150 1.04-218 474 295X10% 354X10" 167 101-276 4.03 4.46X10% 535x10*
DQB1*03:02P 052 0.34-0.79 939 218X10% 262X10% 047 024-086 6.18 1.29X10% 1.55X10%
DOQB1*03:03P 176 1.03-312 429 3.83X10% 459X10" 143 066-299 086 353Xx10* 1
DQB1*04 218 112-455 528 216X10% 259x10% 305 1.31-7.28 658 1.03X10% 1.23x10*
DQB1*05 021 008050 1343 248X10% 297X10%® 026 005084 524 221X10% 2.65X10™
DQB1*05:01P  0.25 0.13-047 20.00 7.74X10% 929X10%® 038 0.15-0.83 6.09 1.36X10% 1.63X10%
DQB1¥06:02P 153 1.04-225 470 3.02X10% 362X10" 120 07-204 044 508X10* 1
DQB1*06:03P 259 156-4.44 1423 1.62X10* 1.94X10%° 282 148545 980 1.74X10% 2.09X10%
DQB1*06:14P 234 1.24-473 7.00 815X10%° 977X10% 295 1.32-671 6.95 839X10%° 1.01X10™
Frequent genotype®

* .
8831*8238%? 240 121515 637 116X10% 139X10% 274 111-685 480 2.84X10% 3.41X107

* .
DQBI*03:0IP+ 457 2689567 1453 1.38X10% 1.65X10%° 1001 1989916 820 4.18X10%° 502X10%

DQB1*06:03P

Abbreviations used: ClI = confidence interval of 95%; Ctrl = controls (subjects without allergy); ns = not significant; OR = odds
ratio; PA = subjects with peanut alergy; pc = corrected p value.

! Analyses performed for 534 subjects: asthma status available for 310/311 subjects with peanut allergy (none of the control
subjects have asthma) and sex available for 534/537 subjects.

2 P values with Bonferroni correction considering 12 independent comparisons (12 alleles).
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3 Alleles and genotypes as indicated in the ImMunoGeneTics (IMGT)/HLA database nomenclature version 3.5.0 (July 2011).
Alleles with two sets of two digits and a “P” are P groups of alleles comprising HLA-DQBL al€eles that share the same peptide
binding domain (PBD). Alleles with only one set of two digits are those that include a mix of P groups alleles that share the same
type because of their low frequency in the studied population (see Table S3 in the Supplemental Materials for a list of those
aleles).
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Table $4. List of allelesincluded in each group of rare alleles of a same type

Group of aleles

Alldesincluded

DQB1*02
DQOB1*03
DQB1*04
DQOB1*05

DQB1*06

02:01, 02:02, 02:03, 02:04, 02:05
03:04, 03:05, 03:08, 03:10, 03:12, 03:16, 03:23
04:02, 04:03, 04:04
05:02, 05:03, 05:04, 05:05

06:01, 06:04, 06:05, 06:06, 06:07, 06:08, 06:09, 06:11, 06:12, 06:13,
06:14, 06:15, 06:18, 06:20, 06:21, 06:22, 06:23, 06:24, 06:26, 06:27,
06:28, 06:30, 06:31, 06:32, 06:33, 06:34, 06:36, 06:38, 06:39, 06:40
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