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FIGURE 5 - 7. Genomic organization of human and mouse MHC loci. Genes comprising each locu
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FIGURE 5 - 8. Exon-intron structures of MHC genes. The 5’ regulatory sequences include promoter sequences, interferon-

responsive elements, and multiple
DNA sequences unique to class I or class Il genes. 3' UT indicates the 3’ untranslated sequence.

Note that exons and introns are not shown to scale.
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Supplementary Table 1. Partial S v of Established HLA Associations, and Associations of Contemporary Interest
|
PHENOTYPE HLA-A HLA-C HLA-B A4 |DRBL DoAL DOBL DPEL RR c *
Auloimunity
ACule anlenor uveilis *37
Ankylesing spendylitis ~90
[~ 16
-
*0301 0501
Multiple sclerosis *1501 )
Fyeslhema gievis *0801 *0301 *0501 *0201
Narcolepsy *1501 -80
Pemphigus vulgans . 14
Rheumateid arthitis opean descent
opean descent
opean descenl
Ciriental
Live American
SLE 0101 *0801 C4AQ™D -6
5, 'S Syndrome *0801 *0301 3-20 DR2, some populations
o4 0301 0302 et
T3 ~B5G1 201
09 0303 heterazvgole
*03 0201
06 0402
04 *0302
*0401 0302
*0402
0403
o404
MICAS.1/TNF2/THFa2/CREL*0
Polymyesitis/Dermalemyoditis [8.1 ancestral haplolype)
7.1 ancestral b type prolective
Other immune disorders
Behcet's disease *5101
*57
Bird-ghot retinopathy *A29 *12 49.9-224
Celiac disease *0801 *0301 0501 *02 DQAL*1501/0QB102 in Os or trans
Crohn's disease DR7 {not confirmed in all studies)
g deficiency class 11 or class II1?
Psoriasis *0602 FSORS1 - cluster of loci near HLA-C
Sarcoidosis *12/14 ~8 BTML2 near DRAL implicated
07 various class [ and 1T




Lofgren's *0301 0201 ~21
DR11 phenotype is associated with a
significantly increased risk for the
development of type I1 MC in patients with
chronic HOV infection. In contrast, HLA-DR7
appears to protect ageinst the production of
Mixed Cryoglobul (HCV- iated DR11 type I1 MC.
Hypersensilivily
abacavir *5701 mapped to dass [ HSP707?
sllepuringl *5801
aen in el cages -
. HLA-G assocated in
asthima
|Eervliasis 201 DPBL Glué9 susceptible/Lys69 protéctive
*1502
pigeon breeder’s lung class I
pollen- 2d allergic rhinits "0302 chinese, 41 cases, 41 controls
Infections
AIDS progression *35Px maostly HLA-B, protective: ¢.g. B*27/*57/*51
Leprosy/Tuberculesic *02
0503 Cambodian, 48 casas, 39 controls
Lyme dissase 0401
Malaria *5301 DRB1*1302 protective
SARS *4601
*5401
Kaposi's sarcoma - HIV associated alleles with F13 DRB1 phel3 susceptible/glyl3 protective
Other diseases
Haemochromaledis *03 due Lo linked HFE-class [ gene
21-0H deficiency CYPil
cervical cancer class Il
*0207 chinesé
king behavior
(A2-B51-DR2 haplotype, Asian [
hypertiophic cardiomycpathy *51 cogulate 4 81 cantr
15¢ Lo BBV vacoing a7 relative odds [ROJ=5.18
HCV - Sustained response o therapy ‘44
Gaslnc cancer *04051 Japanese: 70 cases, 121 controls
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HLA assoclated disiases

Table 1 Examples of HLA alleles associated with common disease and their tag SNPs

Phenotype? Risk allele(s) Estimated relative risk Tag SNPsP ¢
Graves' disease or myasthenia gravis B*0801/DRB1*0301/DQAL1*0501/DAB1*0201 4ordb rs3129763(C) + rs4639334(C) 0.9¢6
Multiple sclerosis DRE1*1501/DQB1*0&602 A rs3135388 0.97
Multiple sclerosis DAALI*0102 4 rs9268428(C) + rs6457594(A) + rs/451962(C) 0.90
Psoriasis C0e02 5 rs887466(G) + rsd379333(C) 1.0
Celiac disease® DQAL1*0201/DQB1-0202 (DQ2.2) 1 rs4988889(T) + rs2858331(C) 1.0
DQA1*0501/DQB1*0201 (DQA2.5) 7 rs4988883(T) + rs2858331(T) 0.93
SLE DREB1*1501 2 rs3135388 0.97
Type 1 diabetes or SLE DRB1*0301 4.5 rs2040410 0.87
Abacavir hypersensitivity B*5701 4 rs2395029 1.0

2A more complete list of disease associated alleles can be found in Supplementary Table 1, and tags for the HLA alleles can be found in Supplementary Table 3. 'Tags picked from CEU samples to
capture the HLA risk allele. For multimarker (haplotype) tests, alleles of the individual SNPs are also listed in parentheses. For many HLA alleles, there are likely to exist multiple equivalent tags
and predictors. “Coefficient of determination (%) between the identified HLA predictor and the HLA risk allele in the CEU panel. “DQA1*0201/DQB1*0202 (DQ2.2) has no effect on its own. Only
when a person carries the DQ2.2 in combination with DQA1*0501/0Q81*0201 (DQ2.5) does it increase risk. The relative risk of DQ2.5 changes depending on the specific combination with

other DQ types.




Study

MHC region 7,5 Mb
361 individuals (SNP)
/543 SNPs and DIPs

HLA typing 330 Dutch (DQA1, DQB1) and
332 UK trio (DRB1) samples
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Relative information

The extent of association
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Allelic association (HLA-C)
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Empirical validation of SNP tags

Table 2 Empirical validation of SNP-based tags of associated HLA alleles in large collections of affected individuals

Test based on SNP or haplotype

HLA allele + Total  Sensitivity (%)  Specificity (%) r~

Celiac disease
DAAL*0201-DQE1*0202 (DA2.2) f DAAL*0501-DAB1*0201 + 56 2 h8
(DQ2.5) heterozygote

1 271 272

Total 57 273 330 96.6 99.6 0.94
DAQA1*0501-DAB1*0201 (DQZ.5) homozygate + 72 3 75
3 252 255

Total 75 255 330 96.0 98.8 0.90

SLE

DRB1I*1501 + 161 6 167
12 1149 1161

Total 173 1155 1328 96.4 99.0 0.88
DRB1*0301 + 245 5 250
24 1054 1078

Total 269 1059 1328 98.0 97.8 0.87

The test for DQ2.2 (DQAL*0201/DQEB1*0202) is the rs4988889T), rs2858331(C) haplotype; the test for DQ2.5 (DOAL*0501/DAB1*0201) is the rs4988889(T), rs2858331(T) haplotype; the
test for DREB1*1501 is rs3135388; and the test for DRE1*0301 is rs2187688.



The evolutionary history of HLA-C
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The evolutionary history of HLA-C

HLA-C*0702

ACGGTGGGATGE
CGATCATGTAGGCTAGAG CACACGA
CGAGCCGGCCAATGATCCTEAAT
GG
| CEU
ATTECGAGCCGECCAATGATCCTEAATCACA

ACGGLGTGGGATGCCOGATCATGTAGGCTAGAGTGC AGG G ’IlllllllllllIIIIIII.IIIIIIIIIIII.




The evolutionary history of HLA-C

HLA-C*0701
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Long-range haplotype association
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