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ABSTRACT Fouwr tnbal populations from Kerala could be typed for senem protein polymorphisms: Panivans,
Kanunaickens, Chelanatckens (HE. GC and FL subtypes), and Kannikars (HP only). Though the population
samiples are rather small clear genelic differences among them could be ohsarved, which without doubt have

been caused by locally acting genstic differentiation processes and could be mamiained due to the genetic

isolation of these four popalsion groaps,
INTRODUCTION

Though in the last decades many population
studics concerning the variability of polymaor-
phic serum protein systems have been carred
oul in India, which were roently summarized
and critically evaluated by Bhasin, Walier and
Danker-Hopfe (1992) as well as by Walwer,
Danker-Hopfe and Bhasin (1991), until now
omly very few data are available for Kerala.
Whereas the HP system has been typed already
in some tribal and non-tribal groups from Ker-
ala (Papiha, 1979 Zaha et al., 1974, 1976)
hitherto no data have been repored concerning
the polymorphic serum protein systems GC
and PI, neither i regard of the so-called con-
ventional phenotypes, nor the subtypes. TF
phenotypes and allele frequencics on various
Kerala populations have been reported by Papi-
ha and Wastell (1974}, Saha cyal. (1974, 1976)
and Mukherjee el al. (1986), who also con-
sidered the TF subypes.

In order w contribute w our knowledge on
the wariability of genetic markers in Kerala
we present here the resulis of HP typing in
four tribal populations (Paniyans, Kattunaick-
ens, Cholanackens, Kannikars) and those of
GIC and PI subtyping in three of them: Paniyans,

Kattunaickens, Cholanaickens. Itis worth men-
boning that these GO and P1 subtype data are
the first so far reported for this part of India,

MATERIALS AND METHODS

The serum samples of the four tibal popu-
latons under stwdy wers collected by two of
us (5T and R.G.) during two fisld trips
(1987 and 198%9). They were air-mailed deep-
frozen to Bremen, where the typings and stat-
istical analyses were done in the Department
of Human Biology of the University of Bremen,
following the methods as described by Spiel-
mann and Kihnl (1952} and Prokop and Gohler
(1986). The analysis of the heterogeneity in
the distribution of allele frequencies was car-
ricd out according o Rao (1952).

The Kanuwnaickens are forest dwellers and
live in the Mallapuram district of Kerala. The
Cholanaickens are cave dwellers and live in
the same area. They are inacceszible and have
been discovered in 1973, The Paniyans, living
also in the Mallapuram district, are food ga-
therers. They are, however, spread oul in a
larger area, covering the Kozhikode and Can-
nanore districes of Kerala, The Kannikars,
popularly known as Eannis, are the inhabitanis
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Table 1: HP phenodype and allele frequencies In four iribal populations from Kerala
(' £ 1o |

Fhenolypes Kantunaickens Cholanaickens Panipans Karnikars
b, Exp, (hE:s, Ezp, Db, Eap. el Ezp.

HF 1 2 331 — 0.23 — 0.08 — LA E

-1 19 1635 3 155 2 L35 & T.70

2 19 20.31 7 7.23 11 1108 av 97.15
Toeal 40 40,0 10 10.01 13 13.01 105 105,00
IIHJ 1.01% 0312 0.000 0.164
P ni ns a1 ngE
Alleles
HP=i 0.2875 01500 00769 00381
MHp*2 07125 0LB500 19231 0.9619
Total 1.0000 10000 10000 10000

of Trivandruan city and Quilan district of Ker-
ala. They are believed to be the orginal in-
habitants of the Tirunelvelli district (southemn
Tamil Madu), from where they migrated to the
eastern slopes of the Western Ghats in Kerala.
Fig. | shows the geographical location of these
four tribal populations.

RESULTS AND DISCUSSION

Table 1 reveals the distribution of HP pheno-
type and allele frequencies in the four tribal
groups under study. Genetic equilibrium can
be assumed for all ofhem. The variation of
HF allele frequencies among these groups is

L
SEI L AKNA *

Fig. 1 Localion of Kerala (dotted). BH = Bhutan, B.I. = Bangla Desh
1 = Mallapuram disirict, 2 = Quilon district
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Table 2: GC phenolype and alkele frequencies in threo tribal populations from Kerala

Plhenatyper Kanwnaickens Cholanaickers FPaniyarr
Ok, Exp. . Exp. s, Exp,
G 1F 1 .63 — - 1 0,48
1F-15 [ .50 — = 2 269
T I8 16.90 7 7.23 4 177
2-1F 2 2.00 — — i 13§
2-1% g 10,40 3 2.55 4 1T
3 3 1.60 — 0,23 1 084
1F-Var — 0,25 — — _ _
15-Var 1 1.30 —_ — — —
2-Var 1 0,40 —= — — —
Var — 0.03 e — — [
Tatal 40 40.01 10 1001 13 13.00
f 1850 0312 0853
df f 1 3
P s (14 na
Alleles
GOsIF 01250 — o9z
GeelE 06500 (LRS00 053RS
G2 D000 01500 D2692
GC*Var 250 — _
Total 10000 10000 1.0000

considerable and statistically highly signifi-
cant, as the locus specific heterogeneity comes
1o ¢° = 38.313, df = 2, p<0.001. We still revert
to this later on.

The distribution of GC phenotype and allels
frequencies is demonstrated in table 2. Genetic
equilibrium can be assumed for all the three
tribal groups, which could be typed for this
polymorphic system,

Though the zllele frequencies suggest some
heterogeneity among these three groups ong has
topointout that there is no indication for statistical
significance as y* for the locus specific hete-
rogeneity comes o 7,231, df = 6, p=0.30. That
means that this intergroup variation of GC allele
frequencies seem to be due w chance,

Whereas in the Cholanaickens as well as
in the Paniyans noGC varantscould be obser-ved
such are seen in the Kattunaickens, are most
likely of GC 15-1C1 and GC 2-2ZA1 type.

Tahble 3 displays the distribution of P pheno-
type and allele frequencies in the three tribal
groups under study. Genetic equilibrium can

be assumed for all of them, It is worth men-
tioning that among the Paniyan sample a rare
PI variant could be observed, namely PI M1-Z,
As it becomes apparent from table 3 the
PI allele frequencics show a considerable in-
tergroup variability. The locus specific hete-
rogeneity comes to ¥* = 14.762, df = 6, 0.05
> p > 0.02, which, however, is mainly caused
by the PI*MI1 and PT*M3 frequencies. These
allele specific heterogeneities were found o
be statistically significant, as x* = 10.663, df
=2,0.01 > p = 0.001 (PI*M1), and 3* = 8.570,
df = 2,0.02 > p >0.01 (PI*M3), respectively.
The others are statistically insignificant.
Though the sample sizes of the tribal groups
from Kerala, which could be considered here,
are in some cases rather small one can point
out that our results indicate considerable
genetic differences among the tribal popula-
tions of Kerala, which are in line with the
observations of other authors (Mukherjee et
al., 1986; Papiha, 1979; Papiha and Wastell,
1974; Sahaetal., 1974, 1976). One can suppose
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Table 3. Pl phenviype and allele frequencies in three tribal populations from Kerala

Flenatypes Kattunaickens Cholonagickens FPaniyans
ks, Exp, Obs, Exp, s, Exp.

I M1 20 19.86 5 504 2 2.50
M2-1 6 iTe 1 092 FJ 2.00
M2 — 042 e 0.0 — 0.40
Mi3-1 b 148 — — 3 .50
M3-2 1 036 — — F] 1.00
LUE] - .08 — — _ 063
M1-2 - -— - — i 050
M2-4 - — — - - 020
M3 = - — = —_ .25
7~ — — = - - o3

Ttal 29 28.949 i) 6.00 10 110,01

i 1.73% g 3200

df 3 1 &

P na ne T

Alledes

Pt 05176 G967 L5000

Fieml 01207 0833 L2000

My nOs17 -- 012500

prE - — 0.0500

Total L Lol 1000

that these genctic differences came inlo exist-
ence by locally acting genetic differentiation
lactors, among which genetic drift can be re-
garded as one of the most impornant ones. These
differences could be mainained because of
the geographical and sociil isolation of the
tribal groups under study from each other by
which gene flow did not wake place.

The HFP allele frequencies observed in this
sludy are m good accordance with those re-
parted in previous studies (Papiha, 1979; Saha
et al., 1974, 1976), in which also high HP*2
andd foow A= 1 allele frequencies could be dem-
omstrated. Rather high A% 2 allels frequencies
are characteristic for almost all Indian popu-
lations (see Bhasin, Walter and Danker-Hopfe,
1992} and might be at least in part the resulls
of selectvely acting factors, which has been
digcnssed in dew] by Waler, Danker-Hopfe
and Bhasin (1991).

Concerning the polymorphic serum protein
systems GO and PI so far comparisons with

other populations from Kerala are not yet pos-
ible. However, considering the GC allele distri-
bution pattern for other Indian populations,
which has been critically reviewed by Walter
and Danker-Hopfe (1992) one can point o
that the Kerala data presented here are within
the Indian range of variability of GOC*IF,
GO*IS, and GO*2 allele frequencies, and also
the frequency of rare GO alleles in Kerala does
not differ from that reported on other Indian
populations.

Regarding the Pl sytem one can obscrve
that the Kattunaickens and Cholanaickens from
Kerala are striking by higher PP M and lower
Frep? allele frequencies that it was found in
other Indian populations (Walter and Danker-
Hopfe, 1993), which, however, might be due
to chance as these two Kerala samples are
rather small. This is mosi likely also the reason
for the low Pr*M3 frequency in the Katiu-
naicken sample and the absence of thiz allele,
respectively, in the Cholanaickens. The fre-
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gquency of this allele wvaries in other Indian
populations from 0.075 (Punjab) to 0.205 (Kar-
nataka). The PI*Z allele frequency observed
in the Paniyans 15 in rather good ling with
that found in other Indian populations, PI*Z
and other rare PT alleles are very infrequent
in all 50 far studied Indian populations,

Summing up onc can point out that the HP,
GC and PI allele distribution patterns observed
in these Kerala populations show somé pecu-
larities, which might be caused by locally ac-
ting genetic differentiation factors. However,
much more research work has to be done in
Eerala - ag well ag in the adjacent regions of
Karnataka and Tamil Nadu - in order to under-
stand the distribution pattern of these genetic
serum protein markers in South India in full
detail.
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