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ABSTRACT This mpont provides s ready reference to the forensic siaius of a tolal of 20 blood genetic
marker syslems investgaled m Indian populations. In order Lo assess the forensic potential of each syslem,
the available phenctypic data from all over India were compiled zone-wise and subjectzd Lo statisticsl wesiment
fior computing phenotype and allele frequencies and measwres like individuslization petential (PT), discrimination
poteniial (PI) and probability of exclosion of patermity (Pe). A sequence of the use of thoss systems 1o
oblain maximum information &1 any stage of analysis hed been brought on which makes the analysis cost

and umne effective,

INTRODUCTION

Blood genctic markers ane increasingly
being wsed in resolving vared problems of
forensics, especially those relating w disputed
parcntage and criminal investigation. Weight-
age given 1o the genctic evidence by the indian
courts in recent times in such cases (Kushwiaha,
1991) encourages forensic serologists in India
o further develop and wse more and more
genctic systems in their laboratories in the
interest of justice,

Two decades back as many as 50 sero-
genetic marker systems were listed for use in
cases of disputed parentage (Chakraborty el
al., 1974). Rapid strides in the figld of forensic
serology have increased the number of such
systems o nearly 62 (Damodran et al., 1985),
albeit it 1s impracticable for every laboratory
to make use of all of them dve 1w lack of
technical facilities and prohibitively high cost
of 1ests. In addition, differences in power of
their effectiveness (based on the presence and
degree of polymorphism in the concerncd
populations) necessitate selective usage of these
markers. For this, it is essental w know the
phenotypic and allelic frequencies of various
systems in the relevant popualations for :

(a) having check over the testing methods,

(b) calculating the likelihood of the respon-
dent or the claimant as being the bilogi-
cal father or mother when the wesis fail
1o exclude parentage of the child, and
computing  the individualization
probabililies in the crime and mass
catastrophic cases.

{c} assessing the effectiveness of the vani-
ous systems in terms of individualiza-
tion potential (PI) - the probability of
two individuals selected ar random from
the population, being dentical with
respect o the genctic marker in ques-
tion, discrimination potential (PLY) - the
probability with which two individuals
in the population would differ with
respect o the phenotype, and the aver-
age probability of paternity exclusion
{Pe)- likelihood of a particular genetic
marker system that will exclude an inoc-
ent person from the patemity.

The present work is an atlempt o bring
out an abridpement of reference wherein
phenotype percentages, allele frequencies and
various measures of forensic imporance of
as many as 20 different genelic marker sysiems
have been given for India as a whole as well


user
Text Box
PRINT: ISSN 0970-9274 ONLINE: 2456-6608

user
Text Box
DOI: 10.31901/24566608.1994/05.04.02


260

as for itz dilferent geographical regions wiz.
Morth, West, Central, East and South Indian
eones. For this, phenotypic data on the distribu-
tion of various genelic markers in different
population groups inhabiting almost all parts
of India gencrated by the anthropological
researches during the last several decades were
compiled from Bhasin et al. (199Z) and a few
studies reported from Haryana by Kushwaha
(1988), Kushwaha et al. (1992} and Kushwaha
and Chahal (1994) for statstcal reatment and
finally, based on their forensic status, the
systems were marshalled to oblain maximum
information at any stage of analysis.

MATERIAL AND METHODS

Phenolypic data available for 20 different
blood genetic marker systems including 8
blood groups (A A:BO, RhiD), MN, Kell,
Duffy, Kidd, Lutheran, Diego), 8 red cell
enzymes (PGM;, GLO I, EsD, EAP, AK, ADA,
GPT, 6-PGD) and 4 scrum proteins (Hp, Bf,
i, Ge) from all over India were pooled and
subjected Lo statistical treatment for computing
phenotypic percentages, allele frequencies and
forensic potentials in terms of PI PD and Po
values, Howewer, for zone-wise (arrangement
following Bhasin et al., 1992) analysis data
were available for only 18 systems (barring
Diego and 6-PGDY) in North India, 16 in West
{barring Duffy, Kidd, Bf and Cy) and Central
(barring Lutheran, Diego, GFT and BI) India,
18 (barring GPT and Bf) in East India and
17 (barring DulTy, Kidd and Lutheran) in South
India. For both Kell and Dufly blood group
systems only those data were included where
two antisera were used for typing.

The allelic frequency computations were
done using formulag given in Mourant et al,
(1976) except for the A AsBO system for which
the formulae derived by Yasuda (1984) were
used.

[n order o assess the forensic potential of
each system, various values were calculated
as described below.

K.PS. KUSHWAHA AND SM.S. CHAHAL

Pl and PD Values

PI value for each system was calculated
according to Fisher (1951) using equation,
Pl=L X% where X; is the frequency of i*
phenotype in the polymorphic system. PD
value was obtained as, PD = 1-P1, The cumula-
tive PI (CPI) values wera calculated by multi-
plying the PI valuc of cach system as, PCI=P,
x P:ax Py .. x Pn. The values for cumulative
discrimination power (CPDY) were oblained as,
CPD=1-CPL

Pe Values

For the AiA:BO sysiem following formula
given by Wiener et al. (1923) was used.

Pe = pilgt) +a@ien) + paripeg) + 2pget +
pageri+pmr (prgi+2pagr’.

Whezre i, pa, q and r represent the frequen-
cies of Ay, Az, B and 0 alleles, respectively.

For the Rh(D) system, the equation, Pe=r*-r’
given by Wiener and Socha (1976) was used,
where r is the frequency of D-negative allele.

For the two codominant allele systems, the
equation Pe=pq (1-pg) given by Wiener et al.
(1930) was used, where p and g are allele
frequencies of the two codominant alleles.

For the three codominant allele systems,
following formula given by Gahne (1961) was
used.

Pe=pq (1-parpr(l-priegr (1-gr) +3pgr (1-pg-pr-qe)

Where p, g, r represent the frequencies of
the three codominant alleles.

The cumulative values of paternity exclusion
(Fm) were computed using equation
Pm=1-(1-Pe1} {1-Peg) (1-Pes) (1-Pem)

Where m is the number of systems involved.

RESULTS AND DISCUSSION

The results are presented in table 1 for India,
and in tables 2-6 for Morth, West, Central,
East and South Indian zones. Number of
populations and number of subjects tested,
phenotype  percentage, allele frequencies
alongwith PI, PD and Pe values have been
shown separately for each system in these
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tables. In addition, cumulative values of PI,
FD and Pe have also been given. The arrange-
ment of marker sysiems in each table is in
the ascending order of their PI values,

Among all the twenty systems, AA:BO
system emerges as the most effeclive
discriminator in India as well as in e dilferent
zones excepting Central India where Duffy
system shows marginally higher value of FD.

Among the red cell enzymes, GFT system
shows the highest potential for discrimination
in India and itz Morth, West and South zones
{data from Central and East India were not
available). As for serum proteing, the Bf systam
in Morth and South Indian zones (data from
other zones were not available) shows the high-
est potential for discrimination.

The values under CPD column reflect that
the maximom degree of individualization or
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discrimination can be achieved at any stage
of analysis by observing the sequence of vari-
ous systems as given in the tables 2 o &
for respective zones of India and that of table
1 for the country as a whole, when the genetic
affiliation of the person(s) w any zone 15
uncertain, By adopting these sequences, the
analysis becomes both time and cost effec-
tive, The wse of all the 20 genetic systems
listed im table 1 increases the probability of
discrimination o almost unity providing the
high degree of individualization and can
exonerate about 929 of falsely accused persons
of the Indian origin.

CONCLUSION

The different blood genetic marker systems
investigated in  the Indian populations,

Table 1 : Phenoiype perceniages, allele frequencies, individuslization potentlal (PT), comulative PI{CFPI), discrimina-
tlon potential (PLY), cumulative PO (CPD), probability of exclusion of paternity (Pe) and cumulative Pe
(P walues of varioes marker systems investigated in the Indian populations.

Sysiem  Niumber Number FPhenoiype Aliele Fi cPr P CPLy Fe Fm
af popula-  tested perceniage Jrequency
tions
AAaBO 379 ReR Ag=24.3 A=0174 0268 — 071 — 0  —
As=33 Az=0.028
AsBuT S B=(273
AxR=l.4 O=0575
B=307
O=319
Duffy 44 R FyPesDg Fy'=0u657 0,342 0091656 0658 0908344 0156 0.344
Fy*™*a363 Fy*=0.294
=129 Fy?=0,049
Fy* =005
Kisd 14 2151 =353 JEDS62 0379 0004737 0621 0965261 0186 0466
TE™™-412 S0 438
Y =z19
TE w6
GPT 12 957 1:1=193 GPT=0429 0380 0003200 0630 09355800 0185 0565
0=4T1  GFT=05T1
222336
i 255 38588 M=41.7 M=063 0385 0005214 0605 0994786 0178 0642
MMN=43.5 N=0L366
MN=14.8
Bf iz 1049 5=41.9 BF=0646  0.400 0002085 0600 0597915 0176 0705
SF=d0.1 B =0.346
F=14.4 B =008

Warisns = 1.6
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Table 1: Comnitd...

KPS EUSHWAHA AND SMM.5. CHAHAL

Sysiem  Number Number Phenaiype Allels Pl CPI FD CPD Pe  Pm
af polula-  resied percenlage Jreguency
fiomr
PGM; B9 19408 1-1=50.4  PGM'=0704 0424 0000884 0576 0999116 0065 0754
2-1=38.4  PGM =0294
1=l PGMY=0.002
Varanis = 1.1
GLOT 75 9295 1l = 7.9 GLO'=0263 0450 0000397 0550 0999603 01%6 0792
L1=367  GLOT=0.73T
2.3-554
EsD 196 20465 1-1=55.6  ED'=073% 0452 0000179 0548 0909821 0156 0823
2-1=366  EslP=0.251
2:2=7.8
EAR M2 RAlT A=T4 pi=0.247 0457 Q000082 0543 099901E 0155 0852
BA=14.3 ph=0.750
B=576 £F=0.003
CA=0.2 pr=5x10
CB=0.4
Vaniants = L03
Oc 6 TII8 1-1=59,5 Ge'=0752 0462 OO00038 0538 U902 0052 0875
2.1=31.3 Geleh 248
2-2=0.2
Hp B 35406 I-1=3.1 Hp'=0.167 055 0.000021 0444 0999579 0021 0890
2-1=27.1 Hp=0.819
2-3ubH.3 Hp"=0.014
0013
ADA o0 9316 1-1=ThO  ADAT=0.380 0644 0000013 0356 OO999ET 0095 0901
2=199  ADAT=0.120
2.2=21 ADAY=2107
Variants = 0.05
Cs 4 313 5-842 CFf=0915 0729 0000000 0271 O9%W90 0071 0908
SE=14.5 €5 =0.084
F=1.1 cy¥=0.001
Vasiants = 0.2
AK 195 20061 1-1=85.7 AET=0925 0751 0OODDOT 0248 0000003 0064 0913
2-1=13.7 AK?=0.075
2-2ullf
Rh{I¥) Wa 91876 D=05.1 D=(.780 0008 0000006 0002 0000004 0002 0014
D-=4.8 d=0.230
&-PGD 121 12913 A=015 PGDM=0954 0912 0000006 0088 0999904 (040 0017
CA=TR  PGD =0.044
=05  PoD¥=0.002
Variants=0.2
Kell 45 5276 KK=005 K=0.014 0947 0000006 0053 0999994 0013 0918
Kk=25 E=0.0%6
kk=07.4
Diego TR ]| Di*=2.2 pP=0011 0958 0000005 0042 0999995 0010 0919
=078 p*-n9se
Lathera 15 1349 Lua""*=0.3 LP=000% 0967 0000005 0033 0999995 0008 0920
n La*™*=1.1 Li*=0.991
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Talle 2 : Phenotype percentage, allele frequencies, individualization potential {P@), cumulative FI(CPI), discrimina-
tivn polential (PL), comulative BO (CPD), probability of exclusion of paternity (Pe) and cumulative Pe
(Pm} values of varicus marker systems Investigated in populations of Morth India

System  Number Number  Phenotype Allele B CFf PO CFD Fe Fm
of tesred perceniage Jrequency
i
lariomr
ApAzBO 116 21968 Ay =221 Ar=0069 0267 — 0713 — 0217 —

Ag=dl Ax=0.028
AB=E S B =0.260
AsB=1.5 01=0.543
[=35.0
=205
Dy 25 Wi By =478 Fyis0641 0545 Q062115 0655 OSOTERS 062 0.344
P =as8  Fy¥=0.118
By =130 FPanadl

Py =003
GPT 4 482 1-1=21.8 GPT=045 0377 0064727 0623 0965273 0187 0467
2-1=43.1 GPT=0.54]
2-2=3041
Kidd 14 1226 I&™Fw376  MPs0567 0380 001396 0620 0956804 0185 0565
K™uar2 JK=0.433
=242
MM a4 11352 M= ] M=0621 0391 0005159 0600 0994841 0180 064
MN=44.0 N=0.379
M=159
i i g7l §=446  BF=0654 0404 OO0Z0RE 0596 099TEI6 Tt 0706

SF=403  BF =0.337
F=134  BF=0.000
Warants =1.7
FGM, 2 6128 [-1=50.8 PGM'=0701 0424 OO00884 0576 0999116 0065 0754
21306 PGM =0.206
2-2=102 PGMY=0.001
Vananiz=0.4
Eal 55 5955 Amd,(] i el 0a43 00391 GSeT  Goesnde uaf 0743
BA=36%  pP=0710
B=533 =000
Ca=03  p'=2a0

CR=0.5
Vanans=0.05
G 25 2480 1-1=543 GS=0733 0447 Q000175 0553 0990825 0157 0827
21=381  Get=0.267
2-2=T.6
Celid | a0 F3RI0} 1-1=7.3 l'.'!.i'JI=III.IM (0452 QDD L5480 00900321 156 0.854
21=376 GLO'=0.739
2.2=55.1
Es) fS 6347 I-1=61.2 ED'=DT78 Q455 Q0000382 0512 099992 0143 0E7S
2.1=1%1 E:DF=0.212
2.2=5.7
Hp 53 272 I-l=d4  Hp'=0205 0503 0000019 0.497 0999981 0038 0882

20=322 =0T

22e616  Hpe0.017

0-0=1.7
Variante=0104
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Table 2 : Contd..,
Syiem  Number Number — Phenonype Allele Pl CPl PD CPO Pe P
of lested DEFCERLagE JSreguency
pop-
latioms
ADA 5 208 1-1=801 ADA'=0802 0670 Q000013 0330 0000087 0087 0002
Li=1R1  ADAT=0.10%
22al.B ADA =2z
Varians=0.03
3 28 2588 §=707 CF=059]1 0673 Q000009 0327 0009001  DOBS 0910
SF=187 ¢/ =0.107
F=13  Ci¥=0nm
Vardanta=3
AK 7% 1177 1-i=828  ART=0011 0715 0000006 0285 0509584 0075 0517
T1=166  AKS=0.080
1-2-0.6
Rh(I3) 149 39133 D+=920 D=0.774 0003 0000005 0097 O599RES 0002 0517
O-=5.1 d=01.226
Kell 12 4633 KK=0.0 E=0014 00545 0000005 0055 0999995 0014 0918
Ek=29 (1956
kk=97.1
Lutheran 7 626  LwT=00 L0005 0081 0000005 0019 0900085 0005 0910
la*™™=08  La*=0.0905
Lu*™=99.1

Tabled : Phenotype percentages, sllele frequencles, individualization potential (FI), cumulative PLHHCPL, discrimination
petential (PIY, cumulative PV (CPD, probability of exclusion of palernily (Pe) and cumulative Pe (Pm)
values of various marker systems investigated In populations of West India

Sysiem  Nuwmber Number  Phenoiype Allele Fi CR Pix P FPe FPm
af tesred PETCERLGgE frequency
PopE-
lations

A1AgROD i) 34854 A=XT.0 Ar=0.189  0.264 — L7356 — D219 -

Ar=3.9 Ap=0.033
AyBaT.0 b=, 199
AzB=1.4 =0.579

B=272
=333

MN 46 9497 Mel6T  Me0598% 0385 0000640 0615 OB9EISD  00E3 036D
MN=4£3 Ne=0.402
N=17.0

GPT 2 106 I-1=160 GPT'=0354 0309 0040554 0601 0950446 0076 0474
2-1=38.7 GPT =0.646
2.2=453

PGM; 3 3549 -1=483 PGM'=0693 0419 0016502 0551 O0BI00E 0066 03562

2:1=396 PGM =035
132=115 PGM*=0.002

Varnams=056

GLO 1 & 1047 1-1=74 GLO'=0278% 0439 0007459 0561 0592541 OO0 (es2
2-1=407 GLOF=0T22
2-2w51.9

EAP 37 9] AsE 6 Fr=0263 0444 0003312 0956 0O00GERE 06N 0eAl

HA=35.4 = T4

B=S54  pfe0.003

CA=0.1  p=2x10"
CB=0.4
Variants=0.05
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Table 3 : Contd...
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System  Number Number  Fhanarype Allele Fi CFl FD CRD Fe Fm
aof Terted percerlage frequency
Popu-
Izfioms
Ge 5 500 1-1=564 G<f=0732 0446 0001477 0554 O50RS23 0158 0740
21=336 G=0.238
2.2=10.0
E:D pe) 2243 1-1=635 ED'=0788 0490 Q000737 0501 O5U2EI. 0139 077
2-1=90.6 EDF=0212
2-2=59
H,-p &1 T2E 1-1=2.8 Hp’-ﬂ.l&ﬁ- 0555  ui0d09 0445 0999501 0121 .85
2.1=277  Hpi=0813
22674 HpT=0.021
0021
ADA 6 479 1=75.1 ADA'=0870 0624 000255 0376 099974% 0100 08D
E1=23.1 ADA =0.13D
22=1.4 ADAY=22107
Varants=0.4
AK 15 a3 I-1=84.5 AK'=091% 0735 0000187 0265 0999813 0089 0825
1=149 AKX =0.081
2.2-06
6-PGD 15 2308 AsB43 PGD=0971 0894 ODO0OLET 0006 0995E33 0027 OB
CA=55 PGDC=0.028
C=il PeD=0.001
Variants=(.]
Rh(D) 17 26004 =851 D=0T77% 0807 0000152 0093 0999948 0002 084D
[h=4.9 d=01221
Diego 2 364 Div=36 DA=001%8 0931 0000041 0068 0999959 D017 O.R43
Di*=06.4  Di*=0082
Luthersn = 3 352 L™®=10 Lf=0017 0935 0000032 0065 0590068 0016 DR4S
L™= Lat=n9m3
Lu*™=077
Eell L %78 KE=00 E=0012 0953 0000126 0047 0999974 0012 O.B47
Kk=24 k=0108%
kk=076

Table 4 : Phenotype percentages, allele frequenches, individuslization potential {PT), cumul ative PLICPI), diserimination
potential (FD), cumulative PD (CPD), probability of excluslon of paternity (Pe) and comulutive Pe (Pm] .
values of various maker systems investigated in populations of Central Indla

Syztem  Number Nwmber  Phenotype Allele P cr! D CrD Pe Pm
of popu-  fepled percemfage Jreguency
latiors
Duffy 1 140 FB""e364  F"=0515 0258 — 0742 0.161 -
Fy"™=a00  Fy'=0.393
Fy*e229 Ry w00m2
Ey"tanT
A Ay 16 2544 Ap=26.4 Ap=0202 028l 006TIAE 0TI 098l 0215 0342
Ag=l.5 Ar=00024
AjB=0.R B=(.252
AzB=1.3 0=0.523
B=32.%

(=212
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Table 4 : Contd...

E.PS. KUSHWAHA AND S M5 CHAHAL

Sysiem  Number Number  Phanoiype Allele FI Pl Py CFD Pe Prm
of lested [percentage freguency
Papu:
latioas
Kidd 2 175 K"M=308  JF=0545 0377 OO25386  DUE23 0974614 DUIRE (L4464
nMag6n  Jet=D.45]
=218
T =11
MM 12 1520 M=50.1 M=l GBS 0416  uD1ossl 0584 (QLGE9439 [ER ] 0558
MMN=16E N=0.315
N=11.1
POM; 3 480 1-1=542 POM 0719 0435 0004594 0565 0005408  0I&1 0627
Zlu352 PGM w0280
2.2=142 PGMY=0,001
Varcantg=0.2
EAR 4 504 A=TH  p=0276 0437 002007 0563 OBITEER 062 D687
BA=38%  p'-07n2
B=51%  p=0.002
Ca=0.4
CB=0.0
e ] 5 1-1=53.3 r:.:":n.m 0447 DUDD0EST 0553 0959103 0.157 0.736
2-1=40.0  G=0.267
1267
Esl E 143 l-1=580 Ed'=0738 0451 00005 0549 0599585 0156 0.778
21=31.5  Ex w262
2.2=10.5
GLo ] ] B9 1-1=7.% r.;w’:u.:u 0498 000001 0502 0996700 [N E] 0.8
2.1=270 GLOT=0.767
2-2=005F
Hp 4 539 1-1=4.1 ffp‘“:ﬂ-.'lh 0533 000007 D467  (L9%9E93 L1Z8 0,833
2.1=278  Hp'=0.B07
2-2=668  HpT=0.000
(-0=0,9
ADA i 4B4 1-1=77.9 Aﬂ;l":D.m 649 GOD006eS 0351 D9599%1 093 0.84%
2.1=207 ADASD. 118
2.2=1.4
3 I 9] §=857 COf=0920 0761 0000053 0230 0999947 0062 0858
SF=143 O =0.071
F=0.0
AK 2 129 1-1=9§.3 u‘"-_u.aﬁ 0.E43 00000k DI5T 999956 0L-80 0, B64
21=RT  AKT=0.044
2-2=0.0
E-PCELD 1 14% A=b1] P-I.';.l'}"‘—ﬂ'?ﬁ-ﬁ- 0LETE D03 DAZT  L9996] 032 [1R.1..3
CA=6% PGDE=0.004
C=0.0
Rhi13] 4 1192 [H=03.3 D=0741 0875 00034 0015 0000085 Q003 08D
=67 A=0,259
K=l 2 133 K K=0.0 K=0,006 0576 0000033 0024 0999967 0006 0860
Kk=12 0,594

k=588
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Table 5 : Phenolype percentuges, sllele frequencies, individualization potential (PT}, cumulative PI{CPTL), discrimina-
ton pelential (P, cumulative PD (CPDY, probability of exclusion of paternity (Pe) and cumulative Pe
{Pm) valwes of various marker systems investigated in populations of East India

_E}I:ll Number Number

of pop-

lalions

AAgBO

Kadd

PG,

e

GLO T

Drafiy

ADA

Hp

6-PGD

AK

B&

54

14

k¥

Phenatype Allele Pr CPi PD CPD Pe Frm
faxied percémiage  fréquency
12442 M=242  ApeD1TE 0275 — 075 —  0IM —
Ax=1.9 Az=00T
AqB=g.] R=0.237
AzB=1.1 0=0.568
B=325
32,1
T80 .Th:“"-:?].ﬂ JE=0. 558 OATE 0. G950 LE2Z DRG0S0 0, | By 0355
T =448 Jet=0.442
Tre312
KFals
B506 M=439 Me(fs] 0405 0042008 0555 0957901 0074 Od4E
MN=44.3 Nel339
N=118
4810 1-1=519 EJ.DJ=U.'|"'DE| 0428 O0LBE 0572 0981982 o, 16 0565
1.1=374 ED=0294
3.2=107
3829 1-1=%3.7 MH‘:&M 0443 000M9E2 0557 0992018 [ R k14
1-1=374 PGM=0266
3-2=8.5 PGM"=0.008
Varisnie=0.4
1638 Ll=588 Gel=754 0465 0003712 0535 09862EE 051 0650
21=331  Gei=0.246
2-2=E.0
58521 A=6H6 ;ﬂ':u.m 0472 0001752 L5285 0.9%R24R 0152 0717
BA=314  pP=0780
B=60.T F=00006
CA=03
CR=0.8
CC=0.1
1573 I-1=7.] GLO'=0228 04582 0000844 0518 095005 0045 0775
1-1=114 GLO*=0T72
2.2-£15
TR FyT=672 0 FP=079%6 0509 000430 0481 0S89ST0 0038 DEID
Fy"P=267  FyP=0.204
[ e |
1765 1-1=71.% ADA’:EI.HM 0540  DEZI2 DLl DS TER 0, M LR34
2-1=248 ADA’=0.180
2-2=18 ADAY=3xl0*
Vanenis=005
7542 1-0=25  Hp'=0062 0565 0000130 0435 0DS99E6 0018 0854
2-1=273  Hp'=0.830
2-2=69.5  Hp®=0.00%
{10=0.0
1799 A=B4.0 PGD=0911 0715 0000004 0285 0500006 0075 (.BAS
Ca=130 PoDS=0.089
C=2.0
4967 1-1=090.% .-Un":fj.gil 0829  0.O00Ty DLETE D.Da9nly RENE R LH7I

2-1=87  AKT=0.048
2-2=0.5
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Tahle 3 : Conid,..

FLPS. KUSHWAHA AND 505 CHAHAL

System Number Number  Phenoiype Allele Fr CFf PD CFD Pe Fm
of popus  tested  percemisge  frequency
dations
O 2 154 ExU24  Ciw0962 0862 0000067 038 0090933 0035 0875
SF=T6  Cf =0.003
F=0.0
T ()] 35 11335 DH=B6.5 D=0813 0932 0000062 0068 0999938 0001 0.76
D-=35 ad=0.187
[Hiege 14 1412 DiY'=26  DF=0.013 0549 0000059 0051 0999541 0013 0877
=074  [Di"=0.087
Ecll 5 08 KK=0.0 E=0.008 0967 0000057 0033 0999943 0008 0878
Kik=17 k=0.002
k=583
Luitheran 1 37 L™T=00 L0007 0968 0000055  OAI2  D599R4S 0007 DLET9
Lu*™=13  La®=0.903
Lu"*'=987

Table & : Fhenotype percentages, allcle frequencles, individualization potential (PI), comulative PI (CFI}, discrimina-
ibom potentlal (PN, eumulative PD (CPD), probabliity of coclusion of paternity (Pe) and cumulative Pe
{Pm) values of various marker systems investigated |n populations of South India

Syatem Number Number Phenorype Allele Fi Pl P CPD Fe FPrm
af lested pErCEnbIRE Sraquency
o
latinnag
AAgBO B4 12314 Ap=19.5 Ar=0031 0297 — oo — DI —
Ar=id Az=0.027
AB=4.9 B=0.206
AB=1.6 0=0.637
B=30.4
O=#1.2 .
i 1 T8 S§-34.6  BF=0538 0376 011672 0624 O8BSIZ8 0T 0472
EF=385 A =0462
F=26.9
GET 6 160 1-1=17.1 GPT'=0412 (383 Q042770 Q617 0057230 0184 0487
2-1=48.2 GPT =0.558
2-2=34.7
MN 57 72581 M=45.5 M=0.658 0404 O0O0ITZ79 0596 0982721 0174 0577
M =401 N=i342
MN=14.1
PG My a8 5430 1-1=48.1 PGM'=0692 0413 0007136 0587 0592864 (0L166  (.647
22=38% PGM*=0.303
2-2=10.4 PGMY=0.005
Variants = L6
s 54 6523 1-1=50% EsD'=0711 0432 0003083 0568 0006017 0163 0708
1413 EslP=0.259
2-2=§32
GLO 1 22 1207 I-1=0.2 GLOT=0278 0439 DOD13S3 0SS1  DOGEG4T  OU&1 0752
20=312 GLOP=0722
2.2uS16
EAR 1 10036 A=t d P03 0473 0000640 0527 0999360 0049 0.TE9
BA=118 =076
Befhs  praiiiol
CA=D 2

Ch=.|
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Table 6 : Contd...

Sypprem Number Nuwmber Pheaorype Allele P o) P cPh Pe Prm
af festad PEFCERLaRE Srequency
Papu-
lavionas
Ge 24 2385 1-1=662 Ge'=0774 0484 000030 0516 0999590 0044 OLEID
2-1=223 Gf=0126
2-2=11.5
Hp a4 11924 1-1=2.8  Hp'=0044 0596 0000185 0404 0999815 0009 0839
21=232 M =0845
1.2=73.0  Hpt=0.010
-i=1.0
Kell 1 24 KE=12.5 K=0,025 0634 000D01ET 0366 O9%9EE3 0097  D.E5SS
Kk=0.0 E=0.875
kk=87.5
ADA 10 1010 1-1=19.2 .-tDA':EI'.EEI'l 08T 0.D000TE 0333 0950912  [QDEE  0BAR
2-1=19.7 ADA'=0.109
2-2=1.1
AK 4 36435 1-1=B50 AK'=0921 0740 O0.000058 0260 0599942 0061 0876
21=142  AK =0.079
2-2=0.8
Oy 18 2667 S=HE.1 CF=0036 0782 0000045 0218 0999955 0056 (0.853
SF=11.0 Gy =-064
F=04  Crf=2xi0™
Varants = D03
Rh{l¥} &4 13311 D+=%5.0 D=0776 LS 000004 0095 (0999959 0002 (LBE3
D-=5.0 du 324
S-PGD 40 4735 A=049 PGDY=0972 0007 0000037 0093 0999963 0024 0886
CA=4.5 PGDC=0.025
C=02 PGDY=0.003
Varianis = 0.4
[hega ! hih ] iY=02 Of=0001 09T 0000036 0003 O999Red 0001 O.BEG
Div=998  Di*=0099

considered here, can effectively be used in
forensics, and on adopting the sequential order
Ay A:B0, Dully, Kidd, GFT, MN, BI, PGM;,
GLO 1, EsD, EAP, Ge, Hp, ADA, Gy, AK,
EhiD¥), 6-PGD, Kell, Diego, Lutheran, maxi-
mum information can be extracted at any stage
of analysis.
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