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HLA class | and ciass Il allele distribution in

the Peruvian population

Abstract: The distribution of HLA-A, -B, -C, -IRB1 and -[BT alleles in
the Peruvian population was studied and comparad with thase of other popu-
Tations i order to provide further information about their anthropalogical
origin. Cur data are consistent with the Mastizo character of this population.
In terms of genetic distance Peruvians are closest to Bolivians, which is in
agreement with the peographical location and the cultaral and anteopolog-
cal backgraund of the two human groups. Several TILA-R alleles aripinally
described in genetically isolated Amerindian tribes are zlso present in the
sample studied here. This fact and the reported finding of these alleles in
aeveral Amerindian groups sugeests thal they were present in the Grat wave
of humans that populated South America (Palecindians) bedore they split

te grive rize to the different South American tribes.

Manenncian popalations are characterized by the restricted poly.
morphisi of the HLA class 1 and class 11 allehe series (1-3). Mech-

anizms as bottleneck effect, endogamy or epidemics bave been

eviaked to explain this fact. The limited HLA polymorphism of these-

population proups has been conziderad a f:a_c_mr contributing to their
sizceptibility to diseases intraduced by Buropeans (4], However, the
totzal number of alleles in a population is not a direct ocdication of
the ability to respond against pathogens and, thus, it isnot necess-
arily a disadvaniape (3, &)

The presence of new HLAR alleles in Amerindians has been
considered to be a characteristic of populations from South Amer
ca, Central Amenca and southwestern Morth Asmerica (5), To ex-
plain the high frequency of these new alleles in spite of the afore-
mentioned mited HLA polvmorphizm, a process called allele turn-
over has been evoked by Parham et al (5), According to these
authors, new alleles tend to supplant older ones rather than supple
ment them. This fact led some authors to enunciate the hypothesis
of a mare rapid evolution of HLA-B in isolated populations, specifi-
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Eabio et al : HLA alleles in the Perrdan population

cally in South America (7-8). As more fhmm.uhan pD[J'LJ]dLl':JI!% are
studied with the appropriate ]'}NJE. has&d tﬂ:lmolc-gl&s the gea
graphical range of new alleles will emerge, permilling this h:,-pn
thesis to be tested, : :

Conzidering that the differential distribution of HLA alleles in
dilferent populations is a fact supported by numerous reports, and
with the aim of characlerising the Peruvian population better, we
hiawe analysed the distribubion of both HLA clazs T and class 11
genes in this human group, This study will contribute to gain
knowledpe on the relationship of the different South American
papulations and on the history of migrations that populated the
Mew World.

Material and methods
Population studied and DMA class | and class [l typing

We have studied a-sample of 148 unrelated subjects taking part in

“rahouse-to-house elinic-epidemiclogical survey: carried it in rural
settlements; in the villages of Tiabaya and Cataveli, located in the™

Southern Peruvian provinice bl Arequipa, anafea’with a high rate
of infection by Trpparosoma cruzt Al the indihviduals were Mestizo
of Quechua and Hispanic origin®

Genomic DNA was obtained from peripheral blocd leukocytes
by a medified salting-out method (10) HLA-A, -B and -C loci
were typed by polymerase chain reaction using sequence-specific
primers (PCR-SSF) performed as described (110 vsing primer mix-
e provided by the 12th IHW Anthropology component (HLA-A,
By and AHSES HLAC) (12, 13, following the Workshop proto-
cols (13), Some individuals were additionally typed for HLA-A,
-B andior - with the corresponding PCRSSP kit manufactured
by Dhenal (Dynal, Oslo, Norway) which in a few cases resolves af
allelic level. HLA-B*35 and B¥0 alleles were typed by sequence-
baszed typing (SBT), a high-resolution technique, as deseribed by

Pozzi et al. {14} The analysis of sequences and the HLA-B allele”

azsignment was performed using a Peclin Elmer-Applied Bius:}s-
tems MathTools™ software (Perkin Elmer, Foster City, CA, USA)
for LA class [ SBT.

HLA-DREBL was typed by PCE-restriction fragment length poly-
morphism  [RFLP} using amplification-created  restricton  sites
{ACRS) (15). Because of the informativeness as population markers
of DRB1*4 subtypes, we subtyped for DRB1*(4 alleles, also by
PCR-BFLE/ACES (130, DR allele distribution was determined by
reverse PUR using sequence-specific olizonucleotides (550 with the
kit maoufactured by Dvnal (Dypal RELT™: Dyoal) and followiog
e manufaciurers’ instruclions,

508 Tissue Antigens Z000; 56 507-514

Statistical a_.m_!_!ys_i_ls

_I-"_he.n.ut;,rpic frequencies are expressed as percentage of indévi{!uu]s
Bearirig a given specificity and gene frequencies were derived from
them (16). Heterozygosity of the loci studied was caleulated from
the DNA results as desombed elzewhere (17). Linkage disequilibrium
of two-locus haplotypes was determined according to Bawr and
Dznilovs (16), x* was calenlated using a 2%2 contingency table and
the level of significance was corrected for the number of alleles
studied in the two allelic seres, according to the foroula p=
T—¢I—p", where 2 15 the number of alleles studied in the first locus
multiplicd by the number of alleles smadied in the second locus
Genetic dislances were caloulated according to Med (18). Frequency
of haplotypes of two, three and five looi were obtained by direct
colmting and expressed as indicated in the corresponding tables,
Linkage disequilibrium of five-locus haplolypes was caloulated as
described elsewhere (191, The degree of genstic admixture bas been
calculated as the cumulated frequency of the non-typieally Amer.
indian alleles for the HLA-A and -B loci (200, This value corre-
gponds to the sum of the frequencies of those alleles for every locas
(20). Frequency of alleles in each allelic family was expressed as a
percentage of the whole number of individuals in that family; fre-
guency of haplotypes was oblained by direet counting and ex-
pressed as indicated in the corresponding tables.

Results
HLA class | and class |l allele frequencies

The frequency distribution of HLA-A, -B, -C, -DRB1 and -DOBI
alleles 15 shown in Table 1. The aoalysis of the frequencies demon-
strales that the population s under Hardy-Weinberg equilibrium.
The most-frequent class 1 alleles of the sample studied were A%02,
B#35 and Cw¥0d, all of them showing a gene frequency higher than.
A0%%. During the PCR.S5F Lyping of HLA-C, a peculiar pattern was
found in individual Perui.o. The characterization of lhe allele Te-
sponsible for this pattern led to the deseription of a new HLAC
allele, namely Cw*1508, which seems to be associated with HLA-
B*51 in the individual from whom it was cloned {21);

The class II alleles more frequently observed were DREB1H08,
0, *08, and *14, representing 68.1% of the sample. The high (e
quency of DRBL*08 (18.8%) and DRBI*14 (13.81%) is a constant
finding in practically all isolated Amerindian populations (22
DEBI*0 i less extended in the indigenous populations of South
America, However, e found a frequency (17.57%) sunilar 1o those
in Kolla (12%) and Chiriguanos (17.9%) from Northern Argentina
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HLA class | and clazs || phenotyple and alleie frequencles In & sample of 148 (23], and i in the Cayapa lndians (20%) Lg,n E.g_;_a,dor {24} :{z&-‘h]dﬁ;
jrdlviduats from the pravinen of Araquipa In Southern Perd. Only raprasantsd al- ;

Ixles aro Indicated B - Smit]isﬁmenm*‘-‘ﬂﬂs tepecificity only achwv&s hlgh;frgqu&m:m&.gm
' P popylations of Asia-Oceania (25-27).

HLA-, 2liele PF G.F HLAE allele EF, GE
el The DE4 specificity 15 coded for by more than 20 different se.
A*0d 2.1 a.05 B=07T 4.73 2AT ved diff "
a+02 791 5445 — 473 2 46 quences or subtypes that show marked differences in their inter-
a3 74 3.8 B*13 1.35 oes  populational distribution. In Peruvians, the DRB1*M allels frequen-
FLEE] a8 4,39 B*+14 338 1.63 cies are 38%  [or DREBI*0404, 24% for DREBI®FMO07, 12% for
ARZR &% 203 RS 2037 1056 DRBI*403, 8% for DRBI*0405, 6% for DRB1*0408 and 4% for
A*24 189 1038 a* 18 1.35 068 . =
DREBI*M0L, #0410 and *0411 Alleles DEBF0403, *0404, #0407,
A*2E 20 1.01 B*22 0,58 0,34 . _ L. o
A%20 54 270 Bea7 1.35 ngg  and *0411 were previously found in isolated Amerindians and all
Aral a4 1.69 B35 B7.4% 34.46 of themn are represented in Peruvians, making up almost 80% of
ArE1 T4 3.98 E+37 0,68 0.3d DRB1*M in the sample.
A2 4.0 2.03 B3R 270 135 Given the high frequency in Peruvians of B¥35 and B¥40, B2 of
A3 0.7 034 B*3% B.78 453 o : S
3 individuals tped as B*35 and 22 of the 2 ividual
A6 14 067 84D 1554 1psy  Uhe 85 individus P ; 0 3 ’.ﬂd ‘ld als typed
AEE 135 ELTE Aedz o6 0.3 as B0 were characterized by SET (Table 2, Considering that B¥15
A*EA 0.7 .34 B=dd 1216 L8 was present in 21 and B8 in 13 of the individuals typed by SBT,
Aral 1.4 BET BU4S 203 101 the frequency of alleles of these two groups was also determined.
R L] - a -
AEE, i s thte :;z: Among the remaining HLA-B alleles found during the course of the
Hetermaygnsity 57 .05 B*a7 1.35 B H 3 i, p
e 14.87 a.21 SRT typing but not quantified, HLA-B#3003 (7) and #5104 (&) had
HLAL aligle PG GF B=4% 1.45 .68 been described in genetically izolated Amerindian tribes,
Cwal 2432 1325 050 1,35 0.6
Cw*02 270 1.35 B-51 14 87 821 :
Cur* 013 1.38 067 B52 1,35 0.E8 Haplotyps requencies
*0303 2,03 101 B3 1.35 0.68 < S~
*0204 13.81 T.00 gvEE 135 0.6 HLAABC-DRBLDOB] haplotypes are shown in Table 3. A®)2-
Cw04 G013 37.42 gr57 O.BE 0,34 BE#35-Carf-DRBIFE-THIBTF0402 was the most frequent haplo-
Cwe {15 BTG .38 B 5E 0 GE [.34
Cue* 0 4,73 336 BEL 0.18
Cwe o 2094 1108 Heterorygoasity OO e i s s ks A i s e
CwsLe 1334 7.4 HLAE*35 allele Frequency HLAE*20 allele Frequency
Cw*12 4.05 2.03 HLAOQEL F.F. G.F i
o * 3501 40.2% LAl o
Cw*15 1216 6.73 (13 15.08 B4z
PRl "
Cwt 1B 405 2,09 0301 4109 2244 3502 ¥.3% 400z 36.4%
oaL .65 Lt 3240 17.69 *35032 LAE e TR I = b
Heterozyposity Hi14 03032 B2 1668 +3604% S0 3% » 400a% B0 e,
0402 38,35 20.14 ezEgst A0.75%
HLADRO1 allele | PF G.F 0501 411 2,05 . 35%{: . HLAE=15 alicln Frequeny
* 274 1.37 SH0F 0.6 0,34 . P
o , L *3s08 3. 7% #1501 . A2 B,
02 258 &.08 +0E03 411 205 - L =
i # & 3 ; E
03 | 10.27 543 *0B0LL 137 0.68 HRRELY 12.2% *1504 28,6%
=04 3287 1r.a2 *OEN2 4.11 L2os *I5L05 2Aa% 180T R
7 800 4,58 =0E03 =N-1. B 5.34 ®3E11% 1.7% ~1508 4 R%
05 3561 185,80 *E04 1537 D-'E.B #3510 1.2% #5590 14.3%
g | 3219 17.57 (609 2.05 1.02 eq5m18 L% +1538 4%
10 1,47 0.68 DBL ; o (.64
*11 Q.59 4.493 Hitarony ﬁmt; B398 HLA-B*4E allele Frequency
*13 12.32 .32 . w4mn .
*14 25,34 1381 J =4800% 15 4%
CIRE il )
- 345 *4203% 15.4%
Hea l:rl:lz:.-gu-’-il:y &6.83

Frequancy |5 capressed 05 0 percentage al the whols rumber of indsiduals. sl.uclwl‘ in evary alklic
D*_"l‘h" G P :smrn.'uc aryd allela Traguancies. raanuct-vehr famity, % Alelas origanaly descibed In Amcindians

Table 1 ' Tuble 2

Fissue Anlgens 2000 56: 507-514 509
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HLA-A-B-C-DRAL-NQEL haplotypes In a sampic of 148 Peruvlan ndlviduals 20 TR .o B 0,5
- . —f ] o : : i ;
Haplatype " R v Lo Tirmrbe T
A*02  B*35 Ow*04 DRB1=08  DOB1*0402 9.6 a3 1 Sallelaa
A*D2 B*35 Cw=04  DRE1+OS Da1*03032 3.4 z.8 Fpandak
A*D2  BTiS Cweil [RE1*14 D081 *0301 2.5 .4 Txanth
ne02  BY16 Cwe0l  DRELI*OS DOSL*03032 25 2.4 R
A*02 B35 Cwe04  DRE10T  DOalenz 1.9 1.8 S
Want Africanm
A=24 B*15 Cw=01 CRB1*14 DOEL*0301 1.7 16 —
Bouxilian Madlics
A*01  BY03  Cw=0Y  DRB1*0O3 DoaL0F 1.7 1.6
bl Hastlug
A0 E+35 G014 CRB1*04 DAL *0302 1.7 1.4
i s Goazank
H.F.z Hapletype fronuency cepoessed a3 8 pementage. LOG Linkage disequilibeiom {cacolated as —|
Irsdicatad in melerencs 195 Tl
S— ChLlass mnd
o Cokossh by hosEindl i
THF){E d Borth hmarican
Ay indlan
Faingars Frca Twal
L Faingung froa
S S 2dc Zam Cobran
type in Peruvians, already deseribed as being present in South e
American  Amerindians, Mexican Indians and Mexican Mestizo — ;
3 - o Hozqolian
population (30). This haplotype and AF02-B*35-Cw* 4-DREB1%09-

. e g I. Dendrogram consteucted according (o the neighbour-join.
R1* : v hizhl M B* -
DQRIT03032, which probably corresponds to A*0211-B*3505 ing method method nsing the genetic distance data obtained with

Cw*0401-DRO-DO3 deseribed by Parham et al in the Guarani popu- HLA-A and -B gene frequencies (Table 4), The length of the
lation (5), can be considered typical Amerindian haplotypes. A*01-  branches does not matcl real genetic distance.

Genetls distances | <107 among several Amerndian, Aslan, Aflcan, Cascasoid and Mestlze papulatlons calculatod with tha HLA-A and B gene frequencles

PRY BLy GRM HIY LI CHAC  Makt  TLG 1ML SPA FOR FRM GUE  WaF [ T = % B MO

FRY Q0

BLY 034 o

GRN - 202 212 000

KIv BTG H#11 1053 00D

R RGO GB24 A4 017 000

I!_JH,.-'F 139 155 ol Q40 T35 DCxE

waha 269 215 477 748 331 187 OO0

'II.(;'_i' TS 251 215 1297 1051 198 159 alulH]

MU EEE  SEE B39 B13 T49 480 469 271 000 _

1) 2[4 FS 542 1376 1006 3BT 485 465 A0S f;uu i

FOR 206 244 h14 1029  BO2 285 425 ] _4?53 034 Qo0 o )

FriM ol 357 549 1150 939 343 4B& 406 40T 041 038 000 -
i1} Ga2 G389 a4 2131 1843 930 1099 o 914 1221 439 48975 B34 K]

WAF 411 317 G232 1319 1133 531 5?9' 510 A3 arm el 3Bs ER4a fraln]

EEAT] 156 162 311 893 709 136 280 239 416 123 083 096 478 301 000

Bnd 1EQ 150 3ar GET TE3 2 EIE'I 284 st ] a3 Dag 041 LE3 440 231 052 L)

JaF 446 428 39 1069 851 ; 225 269 233 izl 448 368 ad4d s B73 258 340 Q00
MM 283 334 B1E 1082 83%, 236 . 27E 28 231 227 183 170 T34 401 186 171 126 0OO

— r——

HLAA and 8 genn Irequencles ware uged 10 cakulate e gejmlir_ tisiances, a5 indicaled in Matedal and methods, PRV Peredians, 0L Dolbdon Amerindiars, GRN: Guarnd, ¥iy: Kairgang fram hal,
KA Marngang fram Rz das Cebras, OHSC: Chilean and Colomilan Amerindians, Mokd; Hodh Amerdean indlans, TLG: Tlagn, INU: bwit, SPA Spaniands, BOs: Parluguese, FRN: Fronch, BU8: Hubl, WAF
‘Wast Alricars, MXM: Moxican Mestizo, BIM Brailian Mestizo, JAP- Jopanese, MON: Mangallans

Teehle 4
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BHIECw* 07 DRBIA0S-DOBIMZ constilutes a typical Caucasian
haplotype 3 and its presence in the shudied pﬂputalum Is probatily
due to gene flow from Caucasians,

Genatic distance

The menelic distance of the Peruvian sample studied and several eth-
nie groups of Amerindian origin (3, 20) (Guarani, Kaingang from Tvai,
Kamgang from Rio dasg Cobras, Bolivian, Chilean and Colombian,
Morth American Indian, Thngit, o), Caucasoid (3 (Spanish,
French, Portuguese), Mongoloid (3) (Japanese, Mongolian), MNegroid

Pablo et al ; HLA alleles in the Perovian population

native population from Bolivia, and both are grouped with Caucas-
ods, Wegroids, some Amerindian native populations and the Amer.
indian Mestizo populations studied. The two Kaingang groups, Inuit,
Japanese and Mongolian are clustered in the second group.

When the penetic distance iz caleulated with DR frequency data
{Talile 5), Peruvians are close to Japanese and again close to Boliv.
ian Amerindians, followed by the Mexican Mestizo population. The
populations are distributed in bwo main groups in the correspond-
ing dendrogram obtained by the neighbour-jeining method (Fig ),
Al the American aative populations are clustered in the first group
with the enly exception of Thngit, whao are grouped with Caucasian,

{3, 29) (Bubi, West African) and Mestizo populations (3) (Mexican and
Brazilian) was determined considering HLA-A, -B and -DRE frequen-
Cies.

Megroid and Amerindian Mestizo populations.

Tn terms of genetic distance, when it 32 obtained considering HLA
class T frequencies (Table 4) the Perwvian groap studied is closest to
Balivian Amerindians, followed by Chilean and Colombizn Amerindi-
ams, and the Mestizo populations of Mexico and Brazil The corre-  #Thig*digtribittinn of-HEAalleles in the Peruvian sample studied-is
eponding dendrogram constructed according to the neighbour-join-

Discussion

congistent with itz anthropological origin, that is, they prescnl ég:]
“HLA frequency distribution with a-typical Amerindian profile (9,
20, 24, 321 Howewver, they show more variability in every allelic

ing method {Fig. 1), shows that the populalions compared are organ-
izacl in Lwo toain groups, In one of them Peruvians are close to the

Genetle distances [ <107 among several Amerndian, Aslan, Afrlcan, Caucasold and Mestizo populatians. calculatad with the HLA-DR gane froguenchis

PR i Gl K KRC CH/T  HAM TLG L8] FOR

SPa FRMN HUH WAF EARAA 224 &R MO
= = el i s B <1
BLY 182 000
G 545 220 000
Hiv 335 146 401 000
HRE 330 185 356 043 00O
GH/C 325 164 aay 571 G27 Qo0 - ——
NAM gim 820 1TB 1272 1010 1161 000 e h i
TG a2 726 1371 dEsE 1637 1167 991 040 _ -
L sm7 152 426 B4z 08 091 998 508 000
584, 420 S0 G8B 1007 947 427 720 82 382 000 ey,
POR a0 @38 Bl 1148 1023 826 741 451 626 058 00D Y
Fim 337 408 512 OB HS3  G2G 465 467 423 050 030 000 e _\
BUB 420 @80 1382 1720 1405 1443 876 094 TE0 481 208 236 QOO '
WaF 389 631 816 B3 644 797 825 795 B49 254 188 171 323 000
MR 260 950 356 572 532 421 J 613 489 219 095 091 064 348 230 000
M {511 S04 =l QGG 218 5:1-'1); a4 G256 a6 o2 054 031 298 ngEr ovg L0
2ar 148 151 181 @9 355 250 366 625 271 438 B10 348 65D 49F  23m 0 363 040
Mo 326 400 ar@ B89 538/ " 472 402 @ 439 115 171 S01 663 243 108 098 205 000

s
HLADE gene Fecuercies wene used te caleidats th goratic distances, a5 Indeated o Materlal and methods, PRY: Perusians, BLY: Belrdan Arerdndians, GRR: Guamal, I Haingang froin beal, KRG

i
- g Trand Rig das Cabrs, CHAC: Shitean snd Colambian Amerngans, KM Horlh Arerican indians, TUGS Tiirgn, 1ML Inuit, SPA: Spaniards. FOR; Periugoese, THN French, BUE: Buli WA West
| 'té_'E"“ MEM; Kedcan Mustizo BIM: Bazilinn Mestizel JAP: _Iapurﬂ“ s.-u::-; Munehians

3
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e h.Be L) LK .80
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Hasl e Bawkleg
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Fig. 2, Dendrogram constructed according o the neighbour-join-
ing method using the genetic distance data obtained with HLA-
DRBI gene frequencies {Table 5). The length of the branches
does not match real genetic distance,

series than expected in South American Indian populations, a find-
ing thal is in agreement with their constituting a group of Cuechua
and Hispanic admixture.

The first study of the HLA antigen disbibution of {uechua Indi-
ans from Peru was carried out during the course of Lhe International
Histocompatibility Waorkshop held m 1972 (33 The HLA distri-
bution described then alse showed an Amerindian profile, the blanl
for HILA-A being less than 1% and the blank for HLA-B being 11%,
a fact that indicates that the former allelic series was Letter defined
than the second one, Although the scarcity of alleles found in the
above mentioned Quechos sample 15 coincident with the small nuem-

Ler of alleles deseribed 1o Amerindians (1, 24, 32), the presence ol

Al and AL (GLT of 001 in both cases) points to a certain degree
of adnixture with Cavcasians (5, 00,

The HLA-A allele distribution, well defined in Queghua, as pre-
viously mentioned, is very similar to the corresponding locus in the
Peruvian sample under study. However, the cumulated frequency of
HLA-A non-typically Amerindian specificities (9, 200 in Ciechua is
8%, being 2393% % in our sample. This ih.clir;atm; a lower degree
of genetic admixlure in Querhua than in the Peruvian sample de-
scribed here, 2 finding that is consistent with the anthropological
background of both populations.

Aldlele Br4B02 byped se:'ulng,rir:ai]}:r:s B*35 and was proposed to be
a chimaera between 13*3501 and B#4801 (7). The leader and el do-

i

314 Tiszuwe Arligens 2000 56; GOT-H14

main of #4802 correspond to B¥801, while o, o, n'ﬂﬂsmcmhrﬁ}ﬁ
and cytoplasmic domains are identical to B*3501 (7). This allele inay -
have resulted of a single recombination event hetween B¥4801 and.'
B*3501 at some point of infron 2, Sincs HLA-C 1= located 37 to HLA-R
and 1n the same transcriptional orientation, the resulting allele would
be expected to be associated with Cwid, In fact, Cw*04 was linked
with B*B802 in the two individuals bearing this allele in Peruvians
and in the Waorani individual in which it was deseribed (7).

Parham et al. deseribed the haplotype B¥1504-Co#0303 in Guar-
ani, and B*1520-Cw*0304 in Kaingang (5). They probably corre-
spond respectively to haplotypes BE2-Cwd and BE2-Cwli found in
Mongoloid and Caucasoid populations (34 In our hands only one
case out of the 21 B¥15 individisals SBT typed, showed this allele
associated with Cw*0304 (B*1501-Cw*0304). In the remaining 20
mdividualz B¥15 was associated with Cw¥0], Thizs association was
found in Mongoloid Asian populations, Morth Amencan Indians
(Wavajo Indians) and Brazilian Caucasians (3). The presence of
haplotvpe BAZ-Cwl in the last population could be due to gene flow
fronn neighbouring Amerindian populations,

The new allelic variants described in penetically isolated South
American tribes but not found in North Asmerican Amerindians, or
e African, Onental or Caveasian populations, led Parham and Wat-
kins (7, 8) to suggest that the diversification of huiman MHC class T
locd may take place more capidly than previously cstimated. In fact,
they sugrested that the HLA-B allelic variants they described would
have been geperated after the arrival of Palecindisns in South
Arnerica. Alleles BE1504, *4004, *3504, #3505, *3506, *35001, *3903,
FAR02 and *5104 were among the new HLA-B alleles faund in iso-
lated South American Amerindians that were evoled to advance
this hypotliesis. However, the presence of 2l of them in the popula-
tion under study points to A wider distribution than expected when
lhey were reported in ]Li.;;’tﬂ}’ endogamons tribes, : :

Sat_z_[f-h]' and Ohgawa (35) questioned the above mentioned hypo.-
thesis as a result of the finding of some of these alleles in Asian (3)
and Caucazian populations (36). This factand the wide distribution
they present in South America, where many of them &an be found
m tribes living in geographically distant areas (30, and this report),
point to the existence of these alleles in the population groups that -
migrated out of Asia,

The proposal of a rapid evolution of HLA-B in South America
15 based on results obtained by high-resolution typing techniques,
Considering the lack of HLA data obtained in Cancasian, Asian and
African populations with this level of resolution, and the presum-
ably low frequency of the above mentioned alleles, a definite con-
clusion cannot be made until the appropriate DMA lyping tech
nology is used to study these populations.

With respect to HLA class 11, there are some alleles belonging o




the DRZE R4, DRG, DRE and D09 groups that are considered o be
- typical of Amerindians (30), although different pf_rplﬂd.l]ﬂn‘i May pres-
ent different subsets of this groups of alleles. In this respect, the high
frequency of DRE1*0, DRE1*08, DRE1*00 and DRE1*14 in Pertrvi-
zns confirms the anthropological characterization of this group as
typically Amerindian, The same conclusion is reached when DB
typing of Peruvians is compared with the data of the 12k 1HW (30),
agaimn the most frequent alleles in Amerindian populations are also
found in Peruvians: DQBIY0301, *0302, *03032 and *0402, These
DB alleles were seen in all the Amerindian samples of population
analyzed during the 12th THW, with the exception of DQBI*03032,
that was frequent in Kolla, an mdigenous group from Argentina (30).
The Mestizo character of our group is confirmed by the presence of
typical Caucasian haplotypes such as A*OL-BE08-Cwr* (7. DREB1#03-
DROBI02 and AY20-BH44-Cwrt 16-DR BT O7-DOBL*02.
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