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MECHANISMS OF DIVERSITY IN MHC MOLECULES
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Figure 5-13 Immunobiology, 7ed. (© Garland Science 2008)
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— HLA-A2 and HLA-AS3 are allotypes of HLA-A
— HLA-B8 and HLA-B27 are allotypes of HLA-B
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Figure 5.25 The Immune System, 3ed. (© Garland Science 2009)
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Figure 3-23 The Immune System, 2/e (© Garland Science 2005)
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Figure 3-28 The Immune System, 2/e (© Garland Science 2005)
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Figure 5-18 Immunobiology, 7ed. (© Garland Science 2008)
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Frequencies of alleles at the H
Testing (Eds E.D. Albert et al.). Springer-Vi

and -B loci in different populations. (From Baur, M.B. et al. (1984). In Histocompatibility
ag, Berlin.)

Allele Caucasoids Mongoloids Negroids Allele Caucasoids Mongoloids Negroids
Al 14.2 1.0 8.1 Bw41 0.9 0.1 23
A2 289 281 175 Bw42 0.2 05 58
A3 13.2 1.5 6.7 Ba4 123 6.0 7.7
A1l 6.3 17 1.9 B45 0.4 0.1 23
A23 1.4 0.1 8.0 Bw46 0.1 3.6 0
A24 103 31.4 48 Bwa47 0.2 0.4 0
A25 24 0 0 Bw4s 0 1.6 0
A26 3.2 7.2 45 B49 1.8 0.3 23
A28 4.7 21 9.9 Bw50 11 03 0.6
A29 29 5.2 1.6 B51 6.2 7.8 1.9
A30 35 23 1.0 Bws2 20 73 0.6
A31 29 5.2 1.6 Bw53 05 0.3 6.7
A32 39 0.4 23 Bw54 0.1 6.7 0
Aw33 1.4 6.0 39 Bws5 1.6 21 0
Aw34 0.1 03 5.1 Bw56 1.1 1.5 0.3
Aw36 0.1 0.1 32 Bw57 29 0.7 29
Awd3 0 0 13 Bw58 0 1.2 0
Awb6 0.2 0.5 0.3 Bw60 38 6.5 23
‘ AX 0.4 1.7 5.0 Bwé61 21 1.7 15
" Bw62 6.1 9.6 26
| Sample size 2163 976 3N Bw63 0.7 0 19
‘ 87 s 47 12.1 Swos e 9 e
Bwe65 26 0.2 16
B8 96 0.2 5.5
Bw67 0 0.1 0
1S 29 28 19 Bw71 0.1 0.4 0.8
B18 5.5 0.3 4.2
Bw72 0.3 0.5 71
527 3.4 v 19 Bw73 0.1 0.2 0
B35 10.5 10.2 71 BX 0.4 16 13
B37 1.6 0.6 1.3
B38 25 0.7 1.6 Sample size* 2132 968 anm
B39 20 0.4 0

* Number of haplotypes counted.

X, unidentified allele (‘blank’). M),‘Lﬁif i 9 FH VA RS )205 )3',-' lJ 6LDJJ| °
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MHC CLASS I
HLA locus Number of allotypes (proteins)
DMA 4 Genetic diversity of MHC loci
TABLES-3 [ y of V.

DMB 7 in the human population
DOA 3 MHC CLASS |
DOB 5 HLA locus Number of allotypes (proteins)
DPA1 17

A 1448
DPB1 134

B 1988

Al 47

L C 1119
DQB1 126 E 3
DRA 2 3 4
DRB1 860 G 16
DRB3 46
DRB4 8
DRB5 17
Dat: ined from http://hla.alleles.org, a Web site maintained by the HLA Informatics Group based at the Anthony Nolan
Trus United Kingdom, with up-to-date information on the numbers of HLA alleles and proteins.
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Table 2. Distribution as to HLA class | and Il frequency of 31 patients

with RAS
Patient HLA-A HLAB HLA-Dr
1 Al Al B35 B&3 DR13 DR16
2 A23 A26 B50 B51 DR4 DR13
3 A24 A24 B35 B65 DR1 DR16
4 A25 A34 B7 B42 DR7 DR10
5 A33 ABS B65 B7T1 DR1 DR17
6 A2 A2 B7 B61 DR10 DR11
7 A2 A2 B18 Bas DR4 DR16
8 A2 ABE B35 BS8 DR13 DR17
9 AT4 AT4 B35 B&1 DR9 DR14
10 A3 A29 B35 Baa DR8 DR7
11 Al A24 B13 BS6 DR1 DR15
12 A23 ABO B44 B72 DR4 DR7
13 A24 A33 B35 B4g DR7 DR15
14 A24 A29 B51 B64 DR7 DR11
15 A2 A23 B50 B51 DR7 DR11
16 AZ A0 B18 B3g DR14 DR17
17 A32 ABB B35 B58 DR4 DR11
18 A11 AN B7 B35 DR15 DR103
19 A2 A24 B18 B35 DR8 DR17
20 Al A2 B37 B50 DR7 DR103
21 Al A3 B35 BS7 DR11 DR17
22 Al AZ3 B18 B&1 DR7 DR11
23 A24 A3 B35 B51 DR11 DR13
24 A2 A29 B44 B64 DR7 DR17
25 A2 A3 B51 B62 DR13 DR16
26 A31 A33 B39 B&S DR1 DR8
27 A24 A30 B8 B35 DR11 DR17
28 A3 A3 B35 B49 DR7 DR7
29 A11 A33 B13 B35 DR15 DR15
30 A2 A33 B41 B65 DR1 DR17
31 A2 A2A B18 B62 DRB DR15

LY s liSals

B> LS 3) o )leds b (sTsd9pmw Ol s @
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— HLA-A2 and HLA-A3 are
allotypes of HLA-A

— HLA-B8 and HLA-B27 are
allotypes of HLA-B
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MHC g ,li%o

in the rat: RT1

DLA for the dog

GPLA for the guinea pig

SLA for the swine

RLA for the rabbit

For other species, the taxonomic name : the first two
letters of the genus and the first two of the species

| — Patr for the chimpanzee, Pan troglodytes,

R
°

[ - Gogo for the gorilla, Gorilla gorilla,
— Mamu for the Rhesus macaque, Macacca mulatta,
— Papa for the Bonobo, Pan paniscus
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Figure 5-12 Immunobiology, 7ed. (© Garland Science 2008)
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AR

118X H-2 haplotypes of some mouse strains

H-2 ALLELES

Prototype strain Other strains with the same haplotype Haplotype K 1A IE s D
CBA AKR, C3H, B10.BR, C57BR k k k k k k
DBA/2 BALB/c, NZB, SEA, YBR d d d d d d
C57BL/10 (B10) C57BL/6, C57L, C3H.SW, LP, 129 b b b b b b
A A/He, A/Sn, A/Wy, B10.A a k k k d d
BIOA(2R) h2 Kk k. k d B
B10.A(3R) i3 k d d
B10A.(4R) h4 k k

ASW B10.5, SJL 5 5 5 s s §
ATL t1 s k k k d
DBA/1 STOLI, B10.Q BDP q q q q q q
*The R designates a recombinant haplotype, in this case between the H-2? and H-2” types. Gene contribution from the a strain is shown in yellow and from the b strain

Q red.
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Marker-assisted backcross strategy
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Figure 5-15 Immunobiology, 7ed. (© Garland Science 2008)
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(a) Mating of inbred mouse strains with different MHC haplotypes

Homologous chromosomes with MHC loci

| o
v @ ©
_2b e 2k pare : .
Q 2 Pﬂltm I I |:|H 2 p et ' I i /)

bib kfl
b/b kfk

‘ /D F, progeny (H-20/%)

b/l bflk

ters &/b designate a mouse homozygous for the H-26 MHC haplotype, k/k homozygous
-2k haplotype, and b/k a heterozygote. Because the MHC genes are closely linked and
as a set, the MHC haplotype of F1 progeny from the mating of two different inbred

n be predicted easily.

(¢) Inheritance of HLA haplotypes in a typical human family

Parents HdD HQI
A/B C/D
Progeny ‘ ‘ ‘ ‘

I

A/C A/D B/R B/C B/D

itance of HLA haplotypes in a hypothetical human family. For ease, the human paternal HLA
types are arbitrarily designated A and B, maternal C and D. Note that a new haplotype, R

Y¥

bination), can arise from rare recombination of a parental haplotype (maternal shown here).
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Linkage Disequilibrium
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