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Swimmary: 18 pelymorphic sysiems of vhe bloed — AA=RO, MINSs, Rhesws (000 E g, Dufly,
Dhcgn; TTaptoglokin {Tp}, Cemloplasmin (Cpl, Transterrin suborpes (111, G subeypes (G, Gm
11,2,5). Km [1}: red cell acid phospharase (al), phosphoglucnmmase subeypes (PO MO, adonylaee ki
nase (AK), adenosine deaminage { ADA), esterase D (EaD), lactate dehydragenase (1L.OET, and hac-
roglobin varsants - wers Lyped on 337 Siddis from Karoataka (Soweth India), 4 Negrowd popolation
of Atrican descent, which came o Tndia at various perinds, scarting as carly as 1120 &, T, They were
mainly imported as slaves. The typing results were compared wich that of two ocher population
groups uf Karnataka: Havig Brahming (n = 140} and Muslims {n = 27 as well as with posled samples
of Ealuepia, ivis seen tha the genet patiers of the Saddis 1s much inore sinilar to that of Ethicpians
than en Flavig Brahming ar Muslims, Cne can assume that this is due o the gencde isoladan af che
Siddis, chough some pene flow from Indian side cannot be muled out complecely.

Fusammenfassung: 15 polymorphe Svsieome des Bletes — faAaBO, MMSs, Rheses (C,0,0,E 3,
Thafty, Thicgn; Flaptoglehin {TTp), Cocealoplasmin (Cp), Transferrin suborpes (TR, Ge subrvpes
{Ged, Gm (1,25 Km (10 saure Erythrozytenphosphatase (aP), Phosphoglucomucase subrypes
MGM), Adenplatkinase (AK], Adenagindesaminase {ADAL, Bsterase 1 [FsID), Lactatdehydroge-
aage [LH] und Himoglobin-Yarianten — worden an 237 Siddis aws Karnataka (S6d-Tndien) unter-
sucht, Bei den Suludis handelt es sich um eine negride Popalacien afrikanischer Herkunft, die zn ver-
schicdenen Fencn 2eit 1120 n. Chr, nach Tadica kam, vareicgend als Sklaven. Thie UTnoersuchungs-
erprebnisse wurden mit denen an ewel anderen Mopulalionen avs Karnataka geaonnenen verglichen:
Havig Trahiming (n - 143% und Muslims {n = 27, daritherhinaus mic gepoolten Scichproben s
Arthiopien. Ex zeigte sich, dafl das ~genetic patrerns der Siddis dem der dthiopischen Populativnen
dewtlivh dholicher 15t als den der Havig Bralnoins oder Muoslins, bankann veromnen, daft das duech
dic genatische Tsolation der Siddis bedingeist, obwohl ein gewisser Genflul von indischer Seite niche
vidllig ausgeschlissen wenden kano,

Introduction

The Siddis, a Negrold population in India, are of African descent and were broughe
into various parts of the country at various periods, starting as carly as 1100 AT}, as evi-
dent from historical records (Fainavies 19221 They were mainly imported as slaves by
the Arab and Portaguesc traders {(Sorrey 1931) mostly from Bast Afnican countries like
Ethiﬂpiﬂ, Eenya, Ugﬂm].‘t, ."viu?.:m'lbi:]uc:, ete. They are also koows as «Hubshis, ths
name heiny a deformation of the Arabic word, <El-habishe, the Arabic name for the
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former Abessvoian empire, cuercntly known as Echiopia (Russer & Hirarac 1916).
The word «Siddie is derived from «Savyide, meaning one, whe has descended from che
Prophet (Russkr & Hinarar 1916),

Currently, the Siddi popuiation in India is concentrated in the Western Ghat foresis
ol the Nuoeth Kanara districr of Karnataka {Fig. 1 and 23, in che Gir forest of Junagadh
districe, Gujarar, and to a small extenc in the citr of Hyderabad, the capital of the South
Indian Scave of Andhra Pradesh,

The Karnataka Siddis, who were studied for the present iovestigaion, number about
3000 individuals (Vijavasvsar & Macrnoraa 1983% They work mostly az forcst and
apriculoural labourers. occasionally cultivating small patches of encroached land in the for-
ests, Very fow of them have thur awn lands. They fullow the local socal and culraral
pravoices including consanguineous marriages {Vizavaxumar & Mavmorra 1983) and

L ) Boo km SR L ANKA

Fig- 1, Lacaticon of Karnataka (black), BH = Bhetan, B.Id, = Bangla Desh.
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Fig. 2. Pasicion af the North Kanara district af Karnaraka, from whete the samples wrere collecied,
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linguistic pattens, with Kannada, Kenkmi, Marathi and Urdu being spoken by various
sections of Siddis. The Siddis zre divided mto three religions isalates: the Hinde Siddis,
the Musiing Siddes and the Christian Siddis,

The Siddis arc endowed wich typical Negroid features (Fig. 3), having in peneral me-
dium heighe, thick lps, broad nose, long and narraw head, scaney body hair with chick
kinky to woally hairon the head and dark complesion (Yipavakomar, unpublished darta;
Indo-Soviet Collaborative Anthropological Project, unpublished data; Awe 1983
Rovonnwnimry 1957).

The ocher populations of the Narth Kanara district, studied for che purposes of com-
parisan with the Sididis, are the Mavig Brabwrses and the local Afushims.

Thie Hawig Sraliming oceupy a supreme pasition in the caste hicrarchy in Worth Ka-
nara and are expert horuculiueisis, culuvating the areca il or betal nut palms {Aceca va-
techu}, cardamon, pepper and other spices in addition to paddy. A scotdon of the Havig
Brahmins also officiate as prieses for the local Hindo castes. They are said to be a migra-
tory group from Mhorth India {Bombay Gazetteer-Kanara 1883), but follow the local so-
cial and cultaral practices. They are of brown to relarively fair complesion, medium 1o
below medium in heighe, broad head, long to medium nose, thin lipped with wary hair
and mediom to thick bady hair ([odo-Seviet Collaborative Anthropological Project, un-
published daca).

The local Muslims sampled in this scudy are numerically 2 small group, living in small
pockets in rowns and villages of North Kanara, Thoy are mostly craders but some praciise
agriculture. They are probably of @ mised stock of Muslims from northemn parts of India
as well as converts from the loval areas.

Ity wiew of the inceresting ethno-hiscory of the Siddis and the fact that scrological and
binchemecal ipackers bave grear poteoiality for understanding the genetic make up of a
pepafacien Kke the Siddis, have prompted chis seady in 1933—84, To facilitate the com-
parison of the Siddis with che other lacal populations, the Havig Bealunins and 1the Mus-
limx of the same region were also studied. This study was undertaken as pareof the «Siddi

TProjects of the Indian Siatistical Instutute, Calourea, India,

Materials and methods

Blood samples from 237 Siddis (125 Christian Siddis, 72 Muslim Siddis and 40 Hindy
Siddis) were collected by finger prick method o study the distibution of 18 genetic
systems for ved cell anogens, 1sovmes and serum proteins.

In addition to the Siddi sample, blood was also collected from 140 Havig Brahmin end
27 local Muslim subjecis, for comparison with the Siddis.

All the saroples were collected trom the North Kanara districe of Karnataka in Tndia
(Fig.Z).

Following serological and biochemical markers were stndied; Blood growp antigens:
ABO, MNSs, Bh complex, Duffy, Dicgos Seozynzes: red cell acid phosphatase (aF), phos-
phoglucomutase 1 (PG, adenylate kinase [AK), esterase [ (s, adenasine deami-
nase (ADA) andd lactate debwdrogenase {LDHY; Sersm proveing: Haprogilobin (Tlp),
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Fig, *. Siddis.

Transternin {Tt), Ceruloplasmin {Cp). group specific component {Ge), Gm and Km allo-
rvpes, and baecmoglvlin varigms {Hb). Bloowd groups were tested by the technique and
Fallosing the instructions in case of Rh complex as per Race & SANGER (1975); the antisera
were reecived fram Ovcho DHagnostic System [ne, Raritan, N.]. {USAY, the Bh syscem
was typed using five antisera as anti-C, -¢, - 13, -E and -e; the MMNSs systern was tested for
anti-M, <N, -5 and -5 sera, while the Duffy and Dicgo system were screened with anti-
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T'y(a) and anti-IN{a)-antisura, respectively. For A BO blood prouping, anti- A+ serum was
used tor further sub-typing. Gm and Km typing were done according to STEINEERG
(1980) using anti-Gm{1}, -Gm(2) and -Gm{5) and ant-Km{1} sera obtained from the
Moleer Thagnostic, Heidelberg (W. Germany). Blood samples were tested for T and Ge
subtypes by isoeleereie focusing technique (IEF) following the technique described by
Drawmewrrz (19850, Hp and Cp were done by starch gel electrophoresis as per Asprrow &
Brapmw (1461); aP. EsD, AK, ADA and LDH were tested by starch gel elecirophoresis
fallowing the methods deseribed by Harras & HHormmson (1977 and PC My subtyping
was performed by [T according to Moknes e etal, {1982), The Ib pattern were detec-
ted by starch gr:| :]l:r;tri:ap]'lnn:sis u.-ﬂ'ng TEHK bhuffer at pH 8.5, The Blossd 5:1.1'np]r_'.*; were
kept in the refeigerating temperature immediately afier collection and were despatched 1o
the Anthropometry and ITuman Genetics Laborarory in Indian Statisrical Inscitute, Cal-
cutta, where all the tests were performed, excepe Gm, Km and subtyping of 'Tf and G,
which were done i the Department of Human Biology/ Anthropology, University of
Bremen, Bremen, W, Germany,

The maximum likelihood estimazes of allele frequencies together with rests of [Tar-
dy-Weinbery equilibrium of phenotype frequencics were compurted following the com-
puter programme of Reen & ScouiL (1968),

Results

The distribution of phenorypes wich che Chi-square values lor Hardy- Weinberg equi-
librium tests and the allele frequencies with standard error of the 18 markers studied in the
[ive population groups are given in Tables 1 to 25, The allele frequencies of these markers
in the population group studied and the Frhiopians of Africa are given in 1'able 26, The

Tahle 1. ABD phenotype frequencies ameng the Siddis end other populations of Karnataka.

Phenotypes
Population Ay Az B_AB A0 Towl i dr ¥

BS Ok 43 9 & 8 1 107 237 ' B

Lxp. 413 &0 664 99 21 1083 2370 128 2 ms
HS  Obs 4 6 9 b0 40

Exp. 43 51 84 07 48 206 400 127 2 ms
MS Obs 19 2 20 0 0 3 72

Exp. 161 17 168 32 03 338 720 499 2 ug
05 Obs. 20 1 40 T+ %6 125

Exp. 208 15 412 61 05 548 1250 094 2 ug
HE Obs 36 2 13 1 1 &7 140

Exp, 349 28 126 212 02 K73 1400 4326 2 ms
MU Ohs 0 26 i o0 7 37

Exp. o4 15 60 25 05 7.1 7.0 080 2 m

Note: Population names in Tables L to 25 are abbreviated as: 'S = Pooled Siddis: HS - Thuda
Siddis; M5 = Muslim Siddis; ©5 = Christian Siddis; HB = Having Erahming; and ML = Logal Mus-
litns,
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Table k. Allele frequencies for ATO Jocus among the Siddis and other populatinns of Kamataka.

Allels frequeancies

Population A Az i 0
s 0014 1 0.015 3024 = 0,008 182 £ 0,019 .ail = 04023
I15 0064 0.023 0.0B4 = 0.033 3135 £ 0,040 0717 = Q4453
M5 1.144 + 0.030 0017 = 0012 0153 v 0314 0.686 2 0.041
Cs 0114 1 0.021 0.0 = 0,006 0214 £ 0.028 (.66 2 0.4032
HB o143 = 0432 0013 = 0,007 0035 1 4.014 0.T8S 1 0,025
MU N.253 « 0.064 0.05Y = 0,035 183 £ 0,058 0.513 2 Q.07

Table 3. Phenotype Breguencies for MNSs locus among the Suldis and other populations of
Karnataka.

Phenotype Mmegusncies

Pﬂplflla_tior_l__ M35 Mis Miz  MNSS MNs:  MNss NS5 MNis Mg Total %
BS Ohs 4 5 28 1 22 B2 ] i 42 2 :

Exp. L2 112 283 238 278 &9.7 Le 162 415 202%0 391
H: Obs. D 1 7 o 5 14 2 1 & 40

Exp. DO 0.8 8.1 n2 50 L5 S| S A 6.2 400 7.2
ME Obs. D 2 5 4 4 18 2 2 14 51 '

Exp. 03 2.5 30 e 13 157 47 A0 123 510477
C5 Obs. 4 2 16 3 13 46 2 3 22 111 5

Cep. 1D BT 3162 )4 153 387 05 &7 231 1110 257
IR Obs. 1 1 16 2 L 14 1 p 2 47

Fxp. @2 36 153 @9 &7 122 08 29 24 47,0 7.1
MU Ohs. 3 f G 5 3 5 ] ] 1 27

Exp. 1.5 48 18 36 65 7 1Lz 20 048 270 110

All x2 values are with 5 degrees of freedom: TR 0401 ++P < 0.001

Table 4, Allele frequencies for MNSs locus among the Siddiz and other populations of
karnataka.

Allale frequencies

Fopulation MS Mz NS s
F5 30T 2 0018 Q3R » (LD26 D.ORS L 0.0OE7 1.453 1 0026
I 021 2 021 0467 + 0057 0117 £ 0.038 0.39% 1 0,056
ME 0.07% + (.033 0353 = 0050 0117 + 0,037 0,491 + 0.053
Cs 0,005 + 0,023 0382 = 0,035 (3.067 £ 0,021 0,456 + 0,033
HB 0.087 £ 0,030 0,571 = 0053 [,135 = 0.03R 0,227 & (L0496
MU 0.237 1 (LDGG 1.374 1 0,073 0.20E £ 0.063

0.131 £ 0.061
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Takde 5. Phonotype frequencies for Rh locus among the Siddiz and other populations of Kamataka,

Pupulativn

Ps HES MS -1 HE MO
Phenorype O F 0 F [ E h [ it K ] T
CLDLEE | 0.0 5] (L8] )] 10 1] (A it (.0 1] .0
(U Fe { 0.0 [ L0 [ 0.0 3 0.0 1] 0.0 i 0.0
OO ee z3 21.3 5 4.6 9 104 ] 1.5 20 19.1 B 0.5
C.DEE 0 0.0 0 1.0 0 (LA 1} .0 { LR y (1.0
Ceb Fe 13110 ] in i i1 8.4 a iH 4 3.5
CeDee T2 77.5 17 4.0 25 221 an 34.0 14 17.% 12 a.3
el EE {l 0.0 1 (.0 2 .2 12 24 { .2 1 M3
celd Ee N 1n.& ] i i} 3.3 1 19.49 it 1.8 1] 1.3
cofce %) 6.8 11 10,2 11 IR 47 5.8 3 1.8 1 1.2
CCddEE 0 0.0 [ 0.0 0 .G O 0.0 a LIX1) 0 0
CCddEe 0 0.0 [ .0 (¥ k.0 { [N {t HEL 1 L0
CCddee 0 0.0 [i] .0 1] LLAE o &0 i} a.0 1] .0
CeddED 0 0.0 ¥ (.0 1 {1 {t {10 it 0.1k 1 LA
CoddEe i 0.0 [t} 4.0 ] 0.0 L1 .0 L) 0.0 L] .0
Coddes 0 0.0 0 1.0 [ 0.0k ¥ .0 it .0 { .0
coddbkE 0 1.4 [b] .8 ] .0 ] 0.0 L) 0.0 1] 0.0
culdEe n 33 1] 1 M 0.0 {¥ 0.0 i 0.0 1] 0.0
coddee 4 1.9 0 0.0 1 Lo 3 213 4 2.4 1 12
Toral 0 2020 400 40,0 0 51 510 111 LELG 47 47,0 27 27.0
x* B.93 551 1683 53.43TT+ 6.0F 4,13
e < 0001

Mahle & Haplotype frequencies for Rh locus amang the Siddis and other population groups of
Karnataka.

Papuiation  CIPE (e cE che _q’_‘.;;] K Cde oK cde
P5 0.a .324 o .4494 Ll (.13 M.084 0.02%
10,023 Ar03A 40ld4 0029
HS .o 0.337 0.0 0517 .o LAY 0.140 0.006
- 0066 L9 CO03E 00
M5 n.0 n.4:1 0064 [.342 0.4 0.0 0.0 0.13%
+0.049  +0.025 NN w0069
s t.u .261 0.153 D442 0.0 .0 oo 0.144
‘0029 10024 £0.032 L.047
HE 0.0 [.635 0064 0073 0.0 LD 0o (L2245
=005 204025 =0.0439 1,060

MU {0 059 0111 hosr o 04 0.0 0.0 0.20%
NO&7 10043 L0070 1{.mal
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Table 7. Phenorype and allele frequencies for Dutty locus among the Siddis and other popula-
fions of Karnataka.

Allale fraquencies

Fhenotypes
Populalion Fy{at) Fyia~ Total Fy!
Ps 37 143 202 0153 - 0017
HS 16 24 A0 1.225 = 0.050
b5 14 37 51 0,148 = 0037
3 7 24 111 0,130 = 0,023
HE 42 3 47 0,674 = 0.9
ML 2 o 27 .57 = O0RY

Fj’h
0.847 1 0.019
0,775 + 0.050
0,852 + 0,037
.70 £ 0,023
1.326 + (L069

0430 + 0087

Tahle 8, Phenotype and allele feaquencies for Diego locus among the 5iddis and other popula-
tions of Karnataka.

Population  Difav)

P&

HS
Ms
Ch
ITh

M1

Phenatypes Allele frequencics

Di(a=) Totat Di* pi®
i i _.zcli. I 3.:} N i S ﬁ_ 2
o] 40 41 2.3 1.L
] 31 al 0.a 1.2
] 111 1L L. 1.3
] 47 47 Lo (4]
1 2 27 2,319 £ 401y Q.981 £ 0.01%

Tahle 9. Phenotype and allele frequencies for Haptoglebin locus among the Siddis and other

pupulations of Kamataha.

Papulation
Ps s,
Lxp.
HS  Obs
Hxp.
M5 e
Exp.
5 Ohbs
Exp.
HE  Qbs.
Exp.
ML Obs.
Exp.

Phenotype frequencies

7
5

4.1

2
6.2

20
18.3
3
24

1
0.4

2-1
103
Lal.5

12
229
0
214
5l
4.4
30
3.2

1
4.2

Allale
Erequencies

2 2 Tosl ! df  Proh Hp! Hp?
92 222 s 1 D (.354 (Lad46
9230 2220 =0.023  r0.023
L1 63 0,38 L 0533 0.254 0746
A5 630 0039 039
14 46 7347 1 0007 Q0.370 (0.630
18.3 464} 050 {050
42 Li3 443 1 0.5LL 0.403 .5397
0.3 1130 #0033 HL.0D33
102 135 020 1 (hp35 0.133  =+iLA6e7Y
1.4 1350 0021 o021

2 16 1.34 | D248 0156 (844
Lbd 1640 10064  +0.064

5 enificanl ar 401 level.
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Tahle 10, Phenotype and allele frequencies for Cp locus amang the Siddis and other populalions

of Karnataka.

Allele
Phenatype Tequencias frequencics

Population A AR B Tatal cpt cp?
0 o 132 132 00 n

HS i 0 33 3] .0 L0

K5 0 0 % 24 0.0 1.0

o5 0 0 73 T3 0.0 1.0

HE 0 o 110 110 0.0 1.0

MU 0 0 1L I 0.0 L0

Table L1, Phenolype frequencies for T loens among the Siddis and siber populations of Kama-

taka.
Population
s H& MS L] HB MU
P]mnptype _ _I} _E_ _ _E _E 1} E 0 E _ 3 E H E
(4] 14 152 1 19 3 4.2 7 7.1 4 3.3
22-1 49 435 IR 146 10 120 21 8 - - i 0.4
Cx g Ie 13 1421 10 8.7 15 151 3 24
Z1-I 2 (g 1 3 1 04 0 .0 i 0
2T o 1.2 0 0.7 [ 0.6 ¥} (EN] - L 0.0
D [ 0.0 0 0.0 0 0o 0 0.0 0 0.0
Total 1031 1030 34 340 28 280 43 430 13 130
¥ 110 362 2.1% 0.01 n.ao7

MNote: All %2 walues with 3 d.£ Wone of them are signifizant.

Tuhle 12, Allele frequenzies for T legns pmang the 5iddis and other populations of Karna-

taka.
Allele frequencics
Fopulation 1 i1 .th.‘ﬁ
P& 0.383 = 0034 60T £ 0,034
HE 0,338 = 0.057 647 + 0.058
MB 0404 - (L6R 57T L LDGS
Cs (L4817 = 053 1533+ 0.053
HB -
MIT 0.539 = 0.09% 461 + 0.0%8

L ra

B0la - 0.007
0Ok: . DS
019 £ 0019
0.0
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Table 13, Phenotype frequencies for €3¢ locus among the Siddis and other populations af Kama-
k.

T[TV e

Populalion

PS ns MS s HE MU
Phenotype O E D # E 0 E o E b E
T 53 531 12 142 & &0 35 3138 2 13 1 07
IF-15 51 446 14 1D W G4 X7 2765 10 BT 4 33
18 5 g0 0 21 O 14 5 59 17 185 3 42
I-1F M3 3 7R 17 1L 5 6.7 l 27T 1 21
2_18 13 114 4 30 4 47 5 27 13 104 7 50
? 4 38 D L1 4 48 0 03 1 14 1 15
Tota 152 1820 3% 390 3 3L 7T TR0 44 440 17 170
y 323 4.91 3.73 2.78 2.44 204

Nare: Al v? values are with 3 L1 None of them are signilicand,

Tuble 14, Alele frequencies for Ge locus amaong the Siddis and other populationy al Karns-
taka

Allele frequencies

Populatian Gcls ch—l 'L—Jv:;2
P 243 « Q.023 0602 2 4.028 155 + 0.021
s 1,231 # 0.048 LED3 1 0455 186 2 0042
M5 0154 « (47 1472 1 0,05% 0,333 = 0.056
[ 0,273 = 0038 (.662 : 0.034 0065 2 0.020
HE 0.648 & 0051 L1700+ 0,040 0.182 = 0041
MU 0500 = 0,086 0.206 - D060 0,294 5 Q078

Table 15, Phenotype frequencies Eor Gm locus among the Siddis and ather populations of

Karnataka.
Poputation

- I - - N ... . i MO
Phenotyps 0 E [ E {t L i F. 0 E 0
L 4 ol 0 003 10 9.2 14 11.0 B 1.5 - -
1,2 1 66 0 04 ] 1.0 1 3l 3 44 - -
L5 71 751 1 0 MM 29 44 474 15 230 -
1,2, 5 13 72 0 440 2 0.4 11 6.3 11 0.7
5 ] a0 00 1} 0. 0 1.0 i 1.4
Talal 100 o0 7 T4 30 M oo 4310 4300 - -
¥? 10,447 6.00 .69 5177 6.83" -

Matg: All x* vulues are with 1 4.f. + B < 0.01
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Table 16, Haplolype [requencies for Om locas among the Siddis and olher populalions of

k arnatulea,
Tuptolype frequencies

Population Gm? (iml’ 2 Gms Gml’ 3
P 0430 £ 0.041 00685 £ 0017 0003 £ 0.048 0.502 £ 0.063
HS 0.0 0.1 0.0 L
M5 1.535 £ 0,073 G031 +0.022 0001 1 (LD3R 0433 £ 0,115
C5 0,397 1 0.052 0.086 + 00324 (112 & 0.060 0.515 + 0.079
[x:] G414 r 0051 097 0 D021 0.236 + D.0&4 Q193 4 4.070
ML .

Tahle 17. Phenotype and allsle Trequensies (ot Km locus among the 5iddis and othe popula-
tinns of Karnataka.

Phenotype fraquencies AHcle frequencics

Population Kmll+} KEmil-) ‘I'mtal Kml Km‘l
Ps 34 15 109 0.171 + 0.027 0.52% + 0.027
HE 3 4 7 L2441 0.143 0756 £ 0143
ME Ll 21 iz G190 0052 QAL0 052
8 20 id T 0.155 + 0,032 0.8343 £ 0.032
HE 3 44 43 0.035 + 0,020 {965 + 0.020
M1 - - - - -

Table 18, Phenotype and allele frequencies for aF logus among the Siddis and ather populba-
donz of Karnataka.

Allele

Phenotype frequencies frequencies

Fopulation A AD B Toul 2 df.  Trob. ot v
PS5  Obs i3 75 209 297 3.129 i 0870 0.170 {0.R30
Exp B0 B3.8 44 2970 +0.015  20.015
HS  (dbs. 3 24 35 L) [.04 1 0.550 0183 0817
Exp. 27 ME: M8 8D =0.,030 +0.030
b5  Obz, 4 16 47 a7 237 1 0124 0.179 521
Exp. 22 197 451 670 0033 N33
T8 (Obs. & a5 a7 148 1.85 1 0.1a2 159 a4l
Exp. 37 M4 1047 1480 0021 =021
B Obs 13 58 15 146 N4 1 0.711 283 .712
Exp. 121 598 741 14a.n =007 DT
MU Obs. 2 7 13 25 .35 i 0.357 (224 780
Exp. 1.2 840 152 150 0059 059

Al %2 values are non-significant.
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Table 19. Phenctype freguencics for PGM ;) locus among the Siddis and ather populations of
Karnataka.

Papulalion

F5 HS wS 5 HH MU
Phenotype 0 _E 0 E i} K L [ i} [ i} E
1 64 63.4 20 226 15 14.4 2% 8.2 44 42.6 - -
b ] 9.2 5 1.7 2 1.5 1 0.9 4 1.3 - -
3 i 0.4 0 n.a [H] 01 [H 0.0 2 0.8
4 1 1.8 1 & 0 M1 0 .1 ] 0.0
1-2 50 485 31 264 L] 9.4 10 10.2 1n 15.0 = -
-3 12 9.6 9 4.9 2 2.7 1 1.6 11 11.3 -
14 9 M0 4 1.5 2 210 3 39 £ 135 - -
-1 1 36 0 ] 1 0.9 0 0.3 0 2.0 - -
1-d 9 5.4 ] 4.4 ] 0T 1 03 2 0.3 -
3—-4 2 [.1 ] 0.8 1 0.2 1 01 L] N2 - -
Total 15¢ 1560 TR 730 2 3.0 di 46.0 73 73.0 = -
¥ .31 14,337 4,69 821 o T LA
Note: All %2 values are with 6 d.f. + P </ 0.05; +P <01

Table 20, Allele frequencies tor 1"GMy locus amoeng the Siddis and other populations of
Karnataka,

Allelz frequancies

Population G a3 45 Ay
PS5 0,638 + 027 0244 - 0.024 0.0dE L 012 070 o hDlS
HS 0.538 = 0.040 0.314 = 0037 BLOsE £ D019 (030 £ 3023
M5 G723 + 0.059 0.219 + 0052 0.062 + 0,030 G447 v 0026
5 Q7R3 £ ({3 0.141 1 0.036 0,022 « 0.0OLS 0054 £ 0.024
1L t!.?ﬂli 0,035 0,133 = 0028 DL1CKT = D024 {013 £ 0009

MTI

————— .

s

i
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Table 21, Phenotype and allele froquencies tor AK locus among the Siddis sed other populs-
tions of Kornataka,

Altele

Phenutype frequencies froquencias
Papulation 1 21 2 Toumt e df  Prab. axl Ak
PS5 Dbs. RS 14 ! 1DI} 0.24 1 0625 {1920 (.080
Exp. BT 14,7 0.6 JLLINY] 0,019 0010
HS O, 32 3 1 42 .14 1 0.704 (LRGS 0131
Exp. . PR T | ) 42.0 +0.037  20.037
MS O, = = - = =
Exp. i &3 £ £ i i
5 Uibs. 53 5 [H] 58 12 1 0,732 0937 0043
Exp. 231 48 0 8.0 #.01%  =0.019
HE  Ohs, 45 16 2 T3 LED 1 0,438 0.795 0245
Exp. 46.1 238 31 T1.0 +(.033  =0033
ML Oibe, - - - -
Exp. ; - . - - — - -

AT %! values are non-significant,

Tabbe 22, Phenotype and allele frequencies for ADA tocus amaong the Siddis and other popu-
lations of Karnataka,

Allele
Phenatype frequenciss frequencies
Population 1 2-1 2 Total x* df Frob. apal  apal
P Obs i 9 1 41 012 1 0124 0.E&6 {134
Exp. 3.8 9.5 07 410 )35 =0.038
HS s, i5 3 1 Pl .43 1 0513 .E33 0167
Exp. 146 58 0.6 210 055 £0.058
MS Qb - - - - - - - -
Exp. - - - - - - -
8 Obe 6 4 1 20 0.25 1 na19 0.900 .10
Exp. 1.l 34 0.2 M0 4T 1047
HE Ohs - -- - - - - -
Expl = ay o= aes . : e fact
MU Oba - - = = £ *L s
Exp. - = - — — = = -

All+® valnes are insipniflcant.
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Talle 23. Phenotype and ablele frequencies for KD locus among the Siddis and other popu-
lations of Kamataka.

Allele

Phenotype frequencies frequencies

Papulation i 2--1 2 Total x- df Prob Fsnl Esird
PS Obs. 17l 68 & 245 006 1 (.AD4 D837 0.163
Exp. 1715 670 635 2450 0017 =017

IS5 b, & 9 it 45 (.35 1 (L4356 (1.5 100
Exp. 365  B1 0.4 450 -0.032 10032

M5 O, ® 21 2 61 19 1 (LESD D795 0.20%
Exp. LA 199 25 1.0 0,037 20,037

05 Ohbs, 95 A7 4 139 005 1 0823 0838 0162
Exp. 977 317 36 1940 0,022 0022

HE  Obs 20 27 1 4R 5367 1 0021 D698 0.302
Exp. 234 202 44 450 20047 £0.047

MU Obs. = & o m 2 nr mo - "
Exp. - o o -

TSignificant at 0,05 level; all other x? values arc nan-significant.

Tahle 24, Phenotype amd allele frequensies for LDH locus among the Siddis and other popu-

lations of Karnataka.

Phenoty pe Treguencies

Allche Mrequen piss

Marmal

rma,

Fopulation Call Ttal Mormal Catl
3] 247 b 236 (L9A2 & {L0A 0018 - 0k
HS T T A2 957 2 QLD 0.043 « (Li16
s d4 2 46 978 = Q015 0022 = 1S
Cs 128 i] 128 144 0.6
I 4R 0 48 1.0 0.4
ML 22 1 23 (.978 £ Q422 022 4 0022
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Table 25, Fhenotype and allele frequencies for HB locus among the Siddis and other populs-
tions af Kamatuko,

Fhenotype [Tequency .

Populetion AAdAS
| -3 Obs, 258 z
Exp. 2580 10
HS  Ohbs, k] 2
Fxp.  &10° 2.0
MS  Qbs 43 0
Exp. 480 0O
8 s, 124 [
Exp. 128 0.0
HE  Obs 40 0
Exp.  49.0 0.0
MU QObs, 6 ]
Eap.  26.0 0.0

55

n
Y]
[y
0
1
.0
O
4.0

¥
(.0

L
.0

Tatal

B0 04

2600

53
83.0

48

44.0
12y
129.0

43
4461

18
216.0

3
X

041

dar

Alleks
frequencies
Prob. He® Hp®
3,950 0.996 .004
=00 D03
14912 988 001z
-0L00% o009
L. L.0
1.4 1.0
1.0 Lo
1.0 1.0

Tahlz ¥, Allcle/haplotype frequencivs fur 16 penctic systems among The Suldis compared with Havig
Brahmins and Muslims of Karnataky and Ethioprans of Aldou,

Allzley  Pooled  Hindu  Muslim  Chrst. Havig Logal Fihie-  Ref. far
Locus Haplotype Siddis  Siddis  Siddgis Siddis  Drahmins Muslims  peuns Lthivpenns
ARD Al n1d k0Rd 01da Ofl4 143 QUESZ 0 D 34,7
Al 0,024 0,034 0.7 0,00y 0013 0,051 0.067
G 1. 182 135 N.153 a4 0n5s 0.1E3 130
0 LN 717 LGRE (&6l 1LTHD 313 0692
n 157 40 T2 125 14141 2 1220
MMEs M5 N7 n.nzi 07 [IR(EH] LIRIL n.23? 0218 5,6, 7
M 0.381 1T N R I 1T 5 S hazd 04233
M5 0.08% 117 0117 LOeT 0138 0208 039
M3 0,453 0.395 0497 1.458 0.227 0.1E1 0,320
n ma 40 51 11 47 E uod
Rh I .00 0.0h00 RN 000 .00 N_HI (L0003 L3467
The 0,324 Lis? 0451 0261 0638 0.3%3 L1810
ulPE 0,00 0hLGUC o06E 1153 SRILES [L111 003532
clhe 1494 317 .342 442 (73 AR [hA0Y
Cde onon o N0y 00 n0g 0D Ok Ro1s
cidF 0084 140 o000 DG GO0 D0 08
cde L1 [EEy 0. E39 n.143 0.135 n.209 241
n 02 400 Al 111 47 n 1340
Duffy ¥y 08535 IS O04R 0 MIAD 0874 NEM 120 3,67
I-'}'b+]-'}' T.847 nA75 N.E52 N7 324 1.4 20 M.880
n 2 40 Al 111 47 har Tad
Piegn D 0.0 n.pac GO0 00000 BO00 2019 oo 3
Di® 1.008 1,000 1000 IJCITH 1.00K) =R F) 1.0
1 PR 40 k1 111 47 7 146
Hp Hpl 554 0284 030 a0 0033 01S6 hiwd 1,6
Hp= 0.646 748 (1.6 30 0,397 0867 1, 544 UG
221 G L] 113 135 [§¢] a3

Table 26 conod. see next puge.
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Tabie 26&. Conld.

Allelef Pm]e_d Windu  Muslim  Christ. H:w:irl.g. Lescal EFthis-  Ref. far
Locws Haplotype Siddis  Siddis  Siddia  Siddis Brahmins Mudims peans  Ethiopesns

Tt 'Tf(- [h900 0,545 1.981 10600} 1.000 099K 1,5,4
il LO1Y o015 aple 000 - 000 G002
b 103 A4 A6 43 - 12 04

Ge o MA45 0434 06T N9IE OEIE 006 08B 5
Gol 0155 16 0.333 0085 0182 n2% 3T
n L5z a5 18 T 44 1 B

Gm  Gml 0430 ooue 0535 0397 0474 - 196 6, 10
Gml? noes oo 0031 o0we  DnaT - (014
i m1 L f.502 1000 431 (LY ] 0,193 0554
Gmd 0003 U000 A0nl G0 0236 — 0207
f 10Kk T il M 43 a1

Km km! 017 0244 wase  nass oozs - 0307 10
Kmoom-l pese 0756 naI0 0845 BEEs - £.693
n 109 7 312 70 43 140

aP iy k170 0.18% 0179 0159 028§ 2200 008% 6
pt tH430  0EIT  EI1 DR41 TR LTED 0.93)
n 297 NS &7 14k 146 25 168

FGM)  PGM|  NGE6 0575 074 QR0 854 - 06T &
P'Li.'lrlf 1.314 425 0.2 0,19% 0,146 - rana
1 136 T iz i T3 — 153

AK Akl s paen - D987 0795 — N9E? &
AKZ o080 0131 - modd  00s - f.00 3
n 10g 42 - 58 73 = a3

Bl E:ol 0837 D900 0705 0434 0s9s - 0,837 4
Fsh= 163 1140 0.205 [h162 0,302 - 0.0a3
1 245 45 &1 134 35 - éd

IDH LDHPMRL p9gy 0957 0978 100G 1000 0978 1.000 9

LoeteH ppia 0043 0022 wO00 0000 0022 Q.00

n 256 42 46 125 48 ) 100

Hb Hh'ﬁ' 0.905 iRETL] 1.000n bW 1000 1,000 17000 3
Hed 00 0012 0060 0000 000G 0.000 0000

n 260 LR 45 129 4% 28 434

Ref, for Ethioprans {fur detaily ses referenses):

J,Iiumicv! et ul, (1963) lein ctal. (962
iﬂut-hiiriam (1%61) Cjikuty el al. (19778
Bowen-Simpking et al. 11974) wﬂalm et ul (TYTH)
SLourquet { 19593 Steinberg (1373)
“Gocdde et al (1974

Harrigom gl al. {19659)

b — Z, Maorph. Acthrop. Bd. 77
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Chi-square values arc insignificant in all che population groups regarding A ATBO
bloodgroups and "1, Gie, aP, AK and ADA systemy, Stgnificant Chi-square values are
mast likely due 1o sataple sive. Henceforih the puoled Siddis will be referred 1o as PS,
Hindu Siddis as HS, Muslim Siddis 2z MS, Havig Brahmins az HE and local Muslims as
MU

ABD gysrem; The results of the ARD grouping are shown n ‘Uable 1. The § phenotype
s very frequentin all the groups, it shows the maximum incthe HB {6214 %), and ranges
in chie Siddis {rom 43.05 % in MS 10 50.00 % in HS. The B phenowype 15 very low in HB
(%29 % and in che PS it is abour 29 %, The Ar phesomype eanges from 10% (HS) w
26,538 % (MS); Av in general is low in all che groups (3,80 % in PS). The G allele shows a
cansiderable frequency in all the groups, being highest with 0.789 in HB. The rangs of
this allele 1o the Siddis 15 From C662 {0510 0.717 (HS), while A1 and B alleles move al-
tnost hand in band in all the groups (Table 7).

The distribution of ABO gene frequencics in che Indian populations shows loc of het-
q‘l'ugl:n::it}r and may clear cat pattern emerges, thouph 1o a considerable number of pupuh-
tons 2 hagher incidence of B 1s nonced (Manmanar 19300, There 1s very Little information
available abouc the populations of Karnataka including the Havig Brahmins and Muslims,
and iris difficuls to compare che pene frequency of the Siddis with other local populations.
in African populations including Fehiopians (Table 26), the 3 allelo is relatively move fro-
quent (ahout 2.6%), which s also true i the case of pooled S1ddis (2.680), thaagh in the
HB icis smill slighly higher {2.789). The ABO loci do oot show much variation amoogst
these groups. The local Muslims studied are nor eonsidered here lor any cotaparnison be-
cause of the small sample size.

M MS5 syrrems: All the nine MMNSs phenotypes have bheen noticed hers (Takle 30,
caused by four atleles namely MS, Ms, NS and N (Table 4, The M Nss phenotype is rel-
atively frequene in all che Siddi groups [35.2% % in MS 10 45.00 % 10 HS) in companson to
HE [29.79 ) and ML (18,32 ), MNestis WSS, whichis found about 29 % in PS, bucvery
lows in TIEB (4,25 %) and MU (3,70 %), The MSS phenotype is absent in HS and M5; simi-
larly MINS5 10 HS and M5 im ML 15 also not found. Apparently, there s 2 marked dif-
terence betereen the Siddi proups and che other vwo local groups in respect to MNSs allels
frequenuies [Table 4. Allele Ns depicts a maximum incidence among the Siddi groups
{0,395 in HS 1t 0,491 in MS), which 15 maore than double the meidence found among LB
{0,227 and MU (2,151, The M5 allele s abnormally very high inthe MU, which is possi-
bly due 10 sinall sample size. The MS allele in Ethiopians ranges between 01920 to
2.2168. The pooled Siddis show a very low frequency of MS (0077 in comparisen ro
Ethiopians (L & MouwawT 1962}, Buc In respect to Ns allele the PS {abour 0.45) are
closer eo the Fthiopians (about ©.38) rather chan HB {abour 0.22); Table 26

RE system: Six phenotypes (CCDh e, CEDY Ee, CeDee, 3803, Ee, 3810 ee and ceddes)
have been detected in che population groups (Table 3), of which C20, e is most common
inall the groups ranging from 27,23 % (C85) o 42,58 % (HS). Neat Lypeis 8D ee which s
very hugh 1o the 15 (34,16 %) and very low in the HB (6,38 %) and MU (3,70 ). Onthe
comtrary, GO e is found quite high in TIB (42,53 %) and in MU {2963 %) in compari-
son 1o 'S {1138 %), The Cell Fe type also demarcates the $1ddi groups (PS = 6,44 %)
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from the HB {1277 %) and MU (14,81 %a). codilecis low inall the groups (PS = 1.98), be-
ing absent in HS. Four haplowypes — CDe, E0re and éde and fldl — are present in these
population groups (Table &), The CDe haplotype 35 0,638 in HB and 0,593 in MU but,
much lower in the Siddi groups (from 0.261 10 G 10 C.451 in MUY, The el haplotypeis
nuach higher in the 5iddis, ranging from 2.342 in MS o 0.517 HS, and obviously iofre-
quent in the HE (G073 and MU (0.087), cdll is found only in che HS {0.140). In most of
the Indian populations, the Che {R0) haplotype predominares and D¢ (Ra) occurs in
much lorwer Frequencies. The Rhsystem of the Siddis compares very well with the African
pepulations and itis observed that particularly £De (Ro) gene is very high (nearly 0,82} in
most of the populations of Africa including Ethiopians. 2D is 5.508 in the Afar commu-
nity of Echiopia (Foukguer 1969}, which is very close to the Siddi groups (T8 = C.4%4).
Om the other hand, Cleis less common in African populations; in Adar icis abour5.235,
In the pooled Frhiopians it comes to 2,32 [Table 263, which is also closer to the Siddis
(DS — 0.3240).

Druaffy system: Uity phenorypes and corresponding allele frequencies are shown in
the Table 7. All the Siddi populations are found ta have a very high frequency of Fyla—)
(range 60.00 7o 1n HS to 75.68 % in OF), bue Fyia+) is present in very high frequency in
HE (39,36 %) and in MU (81.48).

Caorresponding che Ty allele is quite low in the Siddis (range 0,133 10 C5 w0 0,225 in
H&} and very high in HE (0,674} and MU (2.570). Thereis not much difference amongse
the three Suddi Froups in Tespect ko the Fy2 allele.

In India mosc of the populations show a higher incidence of Fy* than Fy®. The Fy2al-
lele 15 found ro be very low in the Ethiopian Amblaras {8.146) and other African popula-
ticons (about §,02; Tren & Movranr 1962), It is interesting to nore thar che pooled Sidds
data {0,153} are very similar o chat of Lthiopian populations referred abowe,

Dhego spstern: Table 8 yives the distribution of Diego phenotypes as well as the allele
frequencics. Exeept onc case of Difa+) in the Muslims all the others are found 10 be
D (a-.

Hp system: Three common phencuypes, Hp 1-1, Hp 2-1 and Hp 2-2, are fuund in all the
groups, The local Mushm sample size 15 quite small and not considered for any discus-
sionn. The Hp 1-1 phenotype shows some variation amongst the Siddis. [vis highest in C§
(17.7C %) and lowest in M5 (4,35 %), and further low in HB (2,22 %) {Table 9). Hp2-2
phenorype is mavimum in HE (75.56 %) and minimum in MS (30,43 4%). M3 shows high-
est frequency of Hp 2-1 (65.22 %). Corresponding allele frequency, particularly of
Hp', 15 much higher in che Siddis (PS = 2.354) than the HB (0,133}, Indian popularions
arc characrerized by che presence of low Ip!' frequencies (Mukmeriee & Das 1984)
which 15 reflected in the HB. In African populations Hp' gene is found abour 30 % o
39 % (Mouorawnt ctal, 1976), which is higher than in the Indians, Ameng the Siddis Hp!
frequency (PS5 = £.354) is very near to thar of the Echiopians {abour 2.39, Table 2&).

Cp system; Only Cp-B type is detected here (Table 100, In most of the world popula-
tions Cp appears as monomorphic for B oppe, except sporadie occurrence of CpA uype,
which is alse true for ather Indian populadons.
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T spsrem: Buur subieypes of TE could be detected in the Siddi groups (C1, €2-1, €2
and C1-T0). Havig Brahmin sample could nea be tesied and local Muslim sample sive is
oo small {Table 11). C2-1 oype accounes for abour 50% in the Siddi groups (PS =
47.57 %) and nexe is C2 (P8 = 36.8% %}; correspondingly, T allele is predominant 1a-
ble 12) in the Siddis (PS = 0,607) than THY, Two cases of [ vanant (C1-0) are also found
which has sporadic distribution in other Indian populations (MURHERITE et 2. 1986). In
Abrican populations TE™ gene is also very uncommon (Morrawt e all 19763, There is
hardly any informavion about the Tf sub-tvping in the African popularions in general and
in the Ethiopians in particnlar.

e spstemn; Suboyping of Go loa shows six phenorypes as 1F, 11°-15, 13, 2-11, 2-15
aml 2 ("Table 13), The Muslim sample size 15 small and excduded for the discussion, Pooled
Siddis have almost equal frequency of boch IF {3487 %) and 1F-15 (35.35 %) 1y pe, while
15 Is wery lowe (3,249 %), Apparcatly M5 has less 1F (16,67 %) chan the rest of the two Siddi
groups [(C5 = 45.45% and HY = 30.77 %) which indicates some variations amongse
thern. GetT allele shows maximum frequency in PS (0.602) and minimum in HE (0.170%;
Gol% allele aecurs in higher frequency in HE {0.648) than DS (0.243); Table 14. To respect
o G syastem the HB differcnciaces well from che Siddi groups, There is very linle inlor-
mation available abour Ge subtyping among che Indian populations and therefore chere is
not much opportunity to compare the present resules, Ge? allele is very low inthe Ethio-
pians, about 18 % (‘Table 26), which is closer to the Siddis (PS = 0.153).

G and K systen: For G and Km eyping che chree Siddi groups as well as the Ha-
vig Brahmins could be tested, of which the TI5 sample is very small {Table 15). It appears
that out of five {rm phenotypes (Gm!; Gmi; Cml; Gmd3, Gm?) in the Siddi
groups only four of them are present, of which GmE s very freguent in both M5
(6200 %) and C8 (6286 W), Gm'2 s very low in all the Siddas (in €9 161% 1,43 %), Phe-
natype and haplotype frequencies [Table 16) show thar all che three Siddi groups are quite
different from the Havig Brahmins, — Regarding the Kmi1) disoibuoon (Table 17} 00
sgen that Kmi{-1) predominates in che Siddis (FS — 68,81 %), but cspecially in the Havig
Bralinins (HE = 93.22 %), Thus the Km?! frequencies are muoch Lewer in HE (0.035) as
compared 1o all the Siddi groups (P5 = 0,171}, With high Cm"* and Km' frequencies the
Siddiz are quite close vo Exthuopians [Table 24).

al system: Three common phenocypes (A, AR, B} are observed [Table 1%) and B is
predominant in all che Siddi groups (range 67.07 % in HS 1o 72.30 % in C8) as well asin
HB (31 %), The A type onthe contrary occurs in racher low frequencies among the Siddis
(PS = 4.38 %), p" allele frequency is maximum in all the Siddi growps (0.R30 in 1*9), but
relatively less in HE {£.712). To Indian populatioos p* allele s found aboue 5.20—2.40
iMuesnsrree et al. 1996), while in Adrican populations it is veey low (Table 26) and par-
ticularly in the Ethiopian Ambharas it is abeur 5.07 {Harrtzon e al. 1969 The present
pooled Siddi froquency for p2 allele shows abour 2,17 which is quite low like the African
distribution,

PEM sysrem: PGM, sub-typing wves 10 phenorypes as follews: 1, 2, 3, 4, 1-2, 1-3,
-4, 2-3, 2-4 and 3-4. These are heterogeneously distnbuted in the presenc popula-
tion groups (Table 197, The Local Muoslion group could not be tested for PG M, Phenocype
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145 domimant in all cthe groups followed by 1-2, which is quite less frequent in HB
(13.33 %), Two cases of wype 3 are present only in HE, and type 4, 1-2 and 2-3 are
found to be absent in HB. Correspondingly, four alleles for PGM, have been detecred in
the groups {al, a2, ad and a#) {Table 20) of which al allele is found maximom in all the
groups (P5 = 0,634 and HB = 2.754) though [1 is relatively higherin HE. Allele a4 15 a-
biue 0,07 in all the Siddi groups and in HB itis lowest (2.003). a3 allele iz abour 0.10in HB,
but it is also less than 0.05 in PS. PGM] allele varies widely in Indian population
(0,22 0.45; Muxwuzriee et al. 19863, In the African populations also, P{:}M‘-f allele showes
abour 0.15--3.24 incidence (MorrasT 61 al. 1976) and In Fthiopian Ambaras it s abour
030 (Flarrmson eral, 1969), which is closer 1o the Siddis (TS = about 2.25) bur quite oJif-
ferent from HE (0,13,

AKX spseem: Muslim Siddis and Local Muslims could non be rested for AK types and
the resules of the rest are given in Table 21, [omozygous AK 1 is very lugh in all the
proups (61,604 % in HE e0 31,38 % in C8)and AK 2 isabscnt in €5, AKX allele is negligible
in all the proups here, which ix the general fearure for most of the world populations, in-
cluding India, except Mongoloid populations {3.02—2 05y { Mougant etal, 19787, Inthe
Amharay of Fthiopia, AK2is 0,813 {TIagrisox cral, 1969), which is closer 1o the pooled
Sidds (0.083). ’

ADA spstem: Caly 21 and 20 samples from HE and C5, respectively, could be rested
for the ADA marker. Phenorvpe ADA | is found 1o be 75,61 % in P5, and 2,44 9 of
AN 2 is present in the same populadon showing corresponding low ADA? allele
frequencies (D134 1o P5; Table 22). Not much data about ADA system is available in
different populations of the world includiog Tndia.

EsD systers: Local Muslim samples could now be wesied for FsD system. Phenotype
Exl ¥ s Found over 62 % in all the Siddi groups (being mavimum in HS: 80 %) thao the
HB {41.67 %), while Es[} 2 occars in Tow frequency in alf the groups (Table 23, Es1¥al-
lele oceurs in low [teguency in all the groups except io HE (0,302} (Table 23} In Indian
pupulativns EsI} allele generally waries trom Q.266 1o 0.62% (MUukHERTEE ctal, 1986), In
African Negroes, (Camcroone) EsD? is nearly 0.05 (MouraxT ev al. 1976} and in the
Eihropians 1115 alrowt 0,06 {'l'able 26). In the Siddis, this allele cends to ocour in low fre-
quency (0,163 in P5) like the African papularions.

LDH systeme: Table 24 gives the distobution of bath LODH phenetypes as well asicsal-
lele frequencies. Cal-1 variane of LDH is found in che Siddis (PS5 = 3.52 %), belng maxi-
mucnin HS{8.54 7}, but absentin CHas well asm HEB. 1.[YH vanants are seldom encoun-
tered in wrorld populadons (Movrantetal. 1976), butin Indiaa A sub-unicvariant kown
as LDH Cal-1 15 found almost uniformly distributed in most of che popularion groups,
ranging from 1—3 % (Muknerjes & Benoy 19894), but in other world populations this
allele (LDHM) has noc vet been detected, though very {ew populations from Africa
have been serecned for LIVH varianrs. However, it is inreresting 10 notice here thar Cal-1
allele is present among ©.02 of the Siddis.

I aemoglobin varianrs: The most widely studied marker in most of the populadons all
over the warld including India, is Hb. The discribudion of Hb orpes with che correspond-
ing allcle frequencics is given in Table 25, Only 2 cascs of sickle ccll traie are deteered
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here in the HS (0,77 % in P53, Tn an earlier study in South Gujarar, Near (19648) found
abouat 6 % sickle cell trait carders amongst the Siddis (by merphological 1est of REC
{orsickling phenomenond. Iuis well known thac a high irequency of sickle cell genc ocours
in African populations, Strikingly ameong cthe Siddis, it cccurs in rather kew fre-
quEncy,

Discussion

It was mentioned carlicr, that che 3iddis now found in the Norch Kanara diserier of
Karnataka and other places in India, were in fact brought from largely the East African
countries. It v, however, not very clear whether ooly males or some lemales also were
brought from Africa. Om the other hand there is some {irm evidence that the Siddis did
marry some [ndian females, In vicw of this, we therefore expece that che Siddis will oot
omly show biological affinities with the African population but also with scme Indian pop-
ulaticsns Living 1o Karataka. The extent of similarities or differences betwreen the Siddis
and African population would cerrainly depend upen the amount of admixture that cc-
curred between the Siddisand the Indian populations. Unfortunately the extent of Indian
admixtare arnong the Siddis, 0 quanuizive erins, 13 nol Enown,

In order to evaluate qualitacively che affinicies between the Siddis, Fthiopiansand Ha-
vig Brahmming (of the North Kanara district) data of a number of yenetic markers among
these pepulations is presented in Table 26.
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Fig. 4. Ldistribution of genetic markers in Havig Brahmins, Siddis and Ethivpians.
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An inspection of Table 26 and Tig.4 shows thar, in general, the Siddis for an over-
whelming number of lovi depict closer affinities with the Ethiopeans rather than with the
Havig Brahmins. In respeer of the so-called « African geness like c1e (B)) and Hp! the
Siddis show almost identical frequencies as the Ethiopians. The same is seen concerning
the Fy# allele, which is rather infrequent in all Afdcan populativas, and which shows low
frequencies in Ethiopians as well as in Siddis. Further marked similarities bevween Siddis
and Cchiopians arc scen wich respect of 3, Cl¥e, N3, pt, PCORE, AKZ, and FsI32(Tip. 4),

At last, in order to find out the genetic position of the Siddis in comparison with
Fthiopians and Havig Brahmins genetic distance measurement according to Cavarns-
Srarra & Boowrr (1971) was cooduered, wsing 13 loa: ABD, MNS:, Rhesas, Duffy,
Hp, Tf, Ge, Gm, K, alf, AR, I'MGM|, and Hb. The resultis shown in Fig. 5. The genetic

sidais

A
h
/"f/ '

Fig. 5, Genenc distances, based on e 5,
13 polymorphic loci, between Siddis, // K
Havig Brahmins and Fthiopians. Hrahmias ST T TEtvepions

distances between Havig Brahmins and kthiopiang {(0.356) and Havig Brahming and Sid-
odig (0.33T) are rather greal, whereas the distance between S1ddis and Ethiopians 15 oh-
viously smaller {2.224). One can assume that this is due 1o the genetic isolation ol the Sid-
dis, by which their originally African genctic pactern could be preserved largely, Howe-
ever, some gene flow from Indian side cannot be ruled out completely considering the
higures gaven in Table 26 and Fig_ 4, Thus the frequencies of Ce, Gmd, p2, AK2 or Fs[2,
in which the Siddis show some intermediate position beeween Fthiopians and Havig
Brahmins, suggest such a gene flow, That chis in fact happened follows from known mar-
riages between Siddi males with Indian females. Unfortunately the extent of Indian ad

mixture among the Siddis, in quancitative corms, s noc vet known, The derailed analysis
l:l{ t]'l ;S, \'.'L‘J[I..*iilj.r.‘;'ri.rlg ﬂ.]ﬁ[) dtTTl'l Et(lH]}rP]'liCh', al‘lt]':rl:upnrnr_"tr'il_' ﬂnd aﬂthT(PF[].‘icf]Fl'iC Char:“.'-
ters, remains for further rescarch.

Summing up one can say that this comparatve analvsis of the disiobution of 2 number
of genctic markers between che Siddis, the Echiopians and the Havig Brahmins confirms
the historical evidence about the African ancesory of the Siddis of Karnaraka, India,
Though their genetic paccern seems to be influenced 10 2 certain degree by pene flow from
Indian side the Siddis could preserve their =Africans gene patiern on the whole,
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