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Mitochondrial DNA Hypervariable Region | and |l
Sequence Polymorphism in the Dravidian

Linguistic Group of India

POPULATION: Blood samples were collected from 131 unrelated individuals of four predominant and endogamous populations of Karnataka:
lyengar Brahmin, Lingayats, Gowda, and Bhovi. The population sizefor al of the four communities varied in between eight to eighty hundred thou-

sand approximately (3).
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Mitochondrial DNA is an important tool for studying materna
lineage that has been widely used in the study of human identifica-
tion and popul ation structure aswell. In this study, HV | and HV |1
sequence polymorphism is studied in four important popul ations
belonging to the Dravidian linguistic family of Karnataka, India.
The information on some polymorphic autosomal STR loci is a-
ready available for these populations (1).

Genomic DNA was extracted from the whole blood samples fol-
lowing phenol-chloroform extraction method (4). A total of 10-15ng
of the isolated DNA was used as template for amplification of the
Hypervariable (HV | and I1) segments of the control region using two
sets of primersaslisted in Table 1. PCR was carried out in a25 pL
reaction volume consisting of 0.5 wM primer, 250 wM each dNTP, 2
pg/nl BSA, 0.5mM MgCl, and 5U Tag Polymerase (GIBCO BRL).
Amplification was carried out in aPE 2400 thermocycler, withinitial
denaturation at 95°C for 1 min, followed by a cycling condition of
95°C for 10 sec, 60°C for 30 sec, and 72°C for 30 sec for 30 cycles.

ExoSap-IT™ (USB Corp.) was used to clean the amplified prod-
uct following the manufacturer’ sinstructions. Sequencing was per-
formed at 96°C for 15 sec, 50°C for 1 sec, 60°C for 1min, followed
by afina hold for 10 min at 15°C for 25 cyclesusing the BigDye™
Terminator Cycle Sequencing ready reaction (Applied Biosystems,
Foster City, CA). The amplified product was ethanol precipitated
before being run on the ABI 377 automated sequencer (Applied
Biosystems, Foster City, CA).

1 DNA Typing Unit, Central Forensic Science Laboratory, 30 Gorachand
Road, Kolkata 700014, India.

The sequences were edited between positions 16050 to 16400
for HV I region and 90 to 415 for HV Il region, which were then
aligned and compared with the Anderson reference sequence (5)
using BioEdit software (6). Gene and nucleotide diversity (7,8)
were calculated using the Arlequin package (9).

Results obtained from the sequencing of the HV | and HV 1 seg-
ments of mt. DNA for each of the four populations are presented as
haplotype data in Table 2. The values for gene and nucleotide di-
versity are givenin Table 3. The Genediversity for al studied pop-
ulations was 1.00 while the nucleotide diversity varied from 0.037
for Lingayat to 0.066 for Gowda population. A total of 127 haplo-
types were observed out of 131 samples. The Bhovis share two
haplotypes 7 and 10 with the Gowda, and a so haplotype 3 and 17,
with Brahmin and Lingayat, respectively. The data generated in
this study will add on to the mitochondrial control region sequence
polymorphism marker databases available for other world
populations.

Acknowledgment

The work was carried out by financial assistance from BPR&D,
MHA, Govt. of India under the IX™ Year Plan. The first author is
thankful for the JRF from BPR&D. We are aso grateful to Dr. R.
Trivedi for providing information and technical support.

Copyright © 2003 by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959. 1



2 JOURNAL OF FORENSIC SCIENCES

TABLE 1—Primers used for PCR amplification and sequencing of
hypervariable regions | and Il of mitochondrial DNA.

Primer Nucleotide Sequence

L 15997 5'-CACCATTAGCACCCAAAGCT-3'
H 16391 5'-GAGGATGGTGGTCAAGGGAC-3'
L 048 5-CTCACGGGAGCTCTCCATGC-3'
H 408 5'-CTGTTAAAGTGCATACCGCCA-3'

TABLE 2A—Mitochondrial DNA HV-I and HV-11 control region sequence polymorphismin 4 populations of Karnataka (N =131).

R A HRREREEEEEREEAERBEEAAEEEEEABREEHAEBERRRRBEEEE
Number @2 8|8|@ @|ele o o o o e e ool e ee oo e e o eeeesoeSSeDS/S83/3/2/8\8/18(3(2
SRS R|P|EIEIR(RIR |2 |G IR || dRiE gt |f|er |2 e |rjg|r ||zl 8
Anderson CITITIC|T|ICITIG|G|T|G|T|TiIAc|/c|[A[Ticjcicjciclc|Ticic|[T|T|Cc|AlA|T|G|c|T|[C]|Cc|Ccic|AlAlT|[C|[CclA]C
B1 1 A T
B2 2 T T
B3 3 T
4 4 A T
5 5 T
6 ) T
BY 7
B8 8 T T
B9 9 A T
0 0 T T
1 T
2 A A
13 A
4 14
5 15 5 T =
6 16 C o]
7 7 T
8 8 T T [¢]
9 9 C T
20 20 T
21 21
22 22 [ T
23 3 T T
B24 24 A T
B25 2 T T
26 26 T
27 27 Cc T
I B28 28 T 7
29 29
B30 30 T
Bh1 3
Bh2 32 G T
Bh3 33 c T
Bh4 34 T
BhS 35 [+] (%]
Bh6 36 c Cc
Bh7 37 A T T
Bhg 38
Bh3 39 [ T
Bh10 3 T
Bht1 40 T
Bh12 4 T
Bh13 42 T T
Bh14 43
Bh15 44 T
Bh16 45 T €]
Bh17 46 T T
B- Bhovi, Bh- Brahmin, L- Lingayat, G- Gowda. ‘D’ — deletion , an insertion is designated by the appropriate position followed by a dot.




RAJKUMAR AND KASHYAP « DRAVIDIAN LINGUISTIC GROUP OF INDIA 3

TABLE 2B—Continued.

C|A/C|A|C|C|CIC|CICIA|CICIT|G|A|C|C|ACICI[CIC T|TICITIAIG|T|[A|AJA|G|C|T|C[T|A|T[c]|ciT][T[Cc]|T][C

HAPLOTYPE
Number

6

22

24

25
3

40

21

4

SAMPLE

Anderson

B2
B8
B9
21
B30
Bh1
Bh2
Bhé
Bhg
Bhg
8h10
8h11
Bh13

Bh14
Bh15

B- Bhovi, Bh- Brahmin, L- Lingayat, G- Gowda. ‘D’ —~ deletion, an insertion is designated by the appropriate position followed by a dot.
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TABLE 2C—Continued.

oo e -
savpLe[APLOTYPE 8 181 8181218 818 121218/8/5 3|8(2|8 3(8(82832/3(5/318/8/8/808/2I5I218/8/22(2|8|3 88
Number 2 2 ‘O; 2 2 :g 2 2 Tl | T e e (T e e T NN NN (NN N NN NN NN N NN s g ; LR - NE N
Anderson T|T/iC|T|C/T CITIAIC|T|C|CIT|IAJAICIC T|T|TIATIA|TIAA|T|C|ITITIA|C|C|T|T;C AlC T A
B1 1 c T G c G C C
B2 2 c G C
B3 3 G c
B4 4 G [¢] c
B5 5 c c G c
B6 6 c G c
B7 7 <] C c
B8 8 c G (%] c
B9 9 c G c
10 10 T|C G C c
11 1 G c
12 12 G c c
13 13 G cic.c G
14 14 ] <] c c
15 15 G C c
16 18 G c c
17 7 c G c
18 8 c c T c G c c
19 g c c G c
320 20 G c
21 21 9] o G c
22 22 C G c c
23 23 T C G [¢] c
24 24 c G c
B25 25 < <] c
26 6 T c G c
27 7 T c G c
B28 28 [o] c T <] c
B28 29 c G [9 c
B30 30 ] C C
Bhi 31 G c
Bh2 32 G c
Bh3 33 G c c
Bh4 34 o G c c
BhS 35 ¢ c G c [+
Bh6 36 G clclC
Bh7 37 < G c c
Bhs 38 c ] [
Bh9 39 c G c
Bh10 3 G c
Bh11 40 c T c G %
Bh12 41 G C C
Bh13 42 T G c c
Bh14 43 c T G C c
Bh1S 44 c €] c|c|C
Bh16 45 o] G G %]
Bh17 46 ) c G c [

B- Bhovi, Bh- Brahmin, L- Lingayat, G- Gowda. ‘D’ — deletion, , an insertion is designated by the appropriate position followed by a dot.
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TABLE 2D—Continued.
sawpLelAPLOTYPE 1818\ 818 5 8 \& 3181813 581818 \8)8\B181318)88 2888882858 3555/5855(2588 53
A R R N R R E R B E B EEEEEEEEEEEEE SR EEEEEEEEERS
Anderson C{T|T|C|T|C|T|G|{G|T|G|T|T|A|CI{C|A|T[C|{CIC|C|C|CIT|CIC|T{T|[C|{A|A|T|G|CIT|C|[CIC|C|AJA|TIC|C|AIC
Bh18 47 C T
Bh19 48 C T
Bh20 49
Bh21 50
Bh22 51 C [9) G
Bh23 52
Bh24 53 T
Bh25 54 T
Bh26 55
Bh27 56 T T
Bh28 57 T
Bh29 58 T
Bh29 59 T
Bh31 60
* Bh32 61 T
Bh33 62 A C T
Bh34 63 T
Bh35 64 T T T C|T
Bh36 65 T
Bh37 66 C T
L1 67 T
L2 68 T T
L3 69
L4 70 T
L5 71 T
L6 72
L7 73 T
L8 74
L9 75 T T
L10 76
L1 77 T T
L12 78
L13 79 T
L14 80 T T
L15 81 T T
L16 17 T
L17 82 T T
L18 83
L19 84 T
L20 85 T T
L21 86
L22 87 T C
123 88 N
B- Bhovi, Bh- Brahmin, L- Lingayat, G- Gowda. ‘D’ — deletion, , an insertion is designated by the appropriate position followed by a dot.
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TABLE 2E—Continued.

. laplotyeE| 215 (21222212 8|28 |8 IRIRIRIRIRIG 2 a|a|S|8I5 |88 2T |2i2I8|8|5(/9|8/3|8
SAMPLE "humber @12 (212|282 | 2|8 |S|¢|2|¢ | |2|2|8|8|@|2|2|2|2|2 2|2 @22 \2|8|8|8 ¢ 22528 2)e e e
Anderson clalclajc|cicic|Cc|C|A|C|C|T|G|A|JCI{C|A|C|CIC|C|TIT|C|T|IA|G|TIAJA/A|G|C|T|CIT|A|T|C|C

Bh18 47

Bh1g 48

Bh20 48 T C

Bh21 50 T

Bh22 51 T T :

Bh23 52 T|T

Bh24 53 T

Bh25 54

Bh26 55 T C|G C

Bh27 56 T C

Bh28 57

Bh29 58 T

Bh29 59 T

Bh31 60 G

Bh32 61

Bh33 62

Bh34 63 C

Bh35 64 C

Bh36 65 T C A C

Bh37 66 T

L1 67

L2 68

L3 69

14 70

L5 71

L6 72 9]

L7 73 C

L8 74 T C

L9 75 C

L10 76 C

L11 77 T

112 78 C C

L13 79 T

L14 80 T

L15 81 G

L16 17

L17 82

L18 83 C

L19 84

L20 85

L21 86

L22 87

L23 88 T T T
B Bhovi, Bh- Brahmin, L- Lingayat, G- Gowda. ‘D’ - deletion, , an insertion is designated by the appropriate position followed by a dot.
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TABLE 2F—Continued.

8121218181285 ||elela|slnla|ladld|ls|v|olo|o|zivls|n oinjo|lalm - w|S| S
saeeUIOTPEI 81212182 (8( 5| B|T (3|9 B(E 2 (B2 (2|8 |8|88|3)3|3|8 8|8 RI8|8|B|35|8 8 |8|g |52 83|58
Anderson T Tt|lciT|{ciT|Cc|[T|A|C|{T|C|C|TIA|AIC|C | T|T|T|A|[T|IA[T|A|JA|TIC|IT|T|A|C|CIT|T|C A[CITA
Bh18 47 C G C %
Bh19 48 G C C
Bh20 49 C G C
Bh21 50 G [ C
Bh22 51 TiC G C Cc
Bh23 52 C G C
Bh24 53 C C C C G C
Bh25 54 C|T C G T T C
Bh26 55 Cc G C
Bh27 56 C C G C
Bh28 57 D D C G C C
Bh29 58 C C G C C
Bh29 59 C C G ciCc|C
Bh31 60 G C
Bh32 61 C C G C C
Bh33 62 G [% C
Bh34 63 cCl|T G [% C
Bh35 64 C C G Cic|C
Bh36 65 C G C C
Bh37 66 C Cc T G C C
L1 67 C G C [%
L2 68 C G C
L3 69 C [ G C C
L4 70 C G C
LS 71 C C C G C C
L6 72 G C C
L7 73 C G C
L8 74 C G C C
L9 75 G C C
L10 76 G C C
L11 77 C G C C|G
L12 78 G C C
L13 79 T G C C
L14 80 C G G C C
L15 81 - C G C C
L16 17 C G C
L17 82 C G C C
L18 83 G G C
L1g 84 G C
L20 85 GIT C C
L21 86 C G C C
122 87 C G C
123 88 . C G C C
B- Bhovi. Bh- Brahmin. L- Lingayat, G- Gowda. ‘D’ —deletion, , an insertion is designated by the appropriate position followed by a dot.
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TABLE 2G—Continued.
sampielAPLOTYPEI 81818818 1518 819\ 81813)5)\5)1818 8888 I3S88 83858838582 35(85 Y858 53388
Number |212|2|212|8122|2|2 2|8 \8)\R\2|0 2R E|E|E|R 2 R\RRRsE|R|8|R ||| |8\2|0 222|002 e
Anderson CIiT|T|{C{T|C|TI{G|G|T|GIT|T|A|CI{C|A|T|CICICICIC|C|T|CIC|T|T|C[A|AIT|G|CITI|CIC|C|[C|[AJA{TI|C|[C|A|C
G1 89 A [% T
G2 90 T C
G3 9N T
G4 92 T C C A T
G5 93
G6 94 T
G7 95 T
G8 96 T
G9 10
G10 97 C T G T
G11 98
G12 99
G13 100 C
G14 101 T C
G15 102
G16 7 T
G17 103 T
G18 104
G198 105 T
G20 106 T T
G21 107 T
G22 108 T
G23 109 C T
G24 110
G25 111 C T
G26 112 T
G27 113 T C D T
G28 114 T
G29 115 A T
G30 116
G31 117 C T C
G32 118 C T
G33 119 T T
G34 120 C T T
G35 121 [ T T
G36 122 C T T
G37 123 T
G338 124 T T T
G39 125 A T
G40 126 C T
G41 127 T T C T
B- Bhovi, Bi- Brahmin, L- Lingayat, G- Gowda. ‘D’ —deletion, an insertion is designated by the appropriate position followed by a dot.
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TABLE 2H—Continued.
w0 WO DO (NI | O | Ot DO~ Dji | NIF D ([N |=IN|D[Od DO
sampLe[HAPLOTYPE 2151218181818 21818181815 5 55588382838 22255(5l505/5(8(815\28/3|8(2|8
Number | @@ 2|92 @IS @ @ le|e|e |8 8|88 kel ke e e e eeeeeeeeeees
Anderson C|A{CIA|[C|C|C|C|C|C|A|C|C|{T|G|A|C|C|A|[C|CC|CITIT|C|{T|IA|G|T|IA{A|JA|G|CIT|CIT|A}|TIC|C
G1 89 TIT C A G
G2 90 C
G3 91 T 1G
G4 92 T "
G5 93 T C C T
G6 94
G7 95 . T
G8 96 T
G9 10 . C
G10 97
G11 98 T A
G12 99 T
G13 100 T
G14 101 C
G15 102 T C C
G16 7 T C
G17 103
G18 104 T C C T
G19 105 C
G20 106 C
G21 107 A AT
G22 108 G
G23 109 T C|T
G24 110 T C C
G25 111 D C CiT
G26 112 C
G27 113 T C
G28 114 T
G29 115 C
G30 116 G G
G31 117
G32 118 CiT
G33 119 T T|C
G34 120 G
G35 121 T
G36 122 T C C
G37 123
G38 124 C
G39 125
G40 126 C|T
G41 127 T T C A
B- Bhovi, Bh- Brahmin, L- Lingayat, G- Gowda. ‘D’ — deletion, , an insertion is designated by the appropriate position followed by a dot.
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TABLE 2l—Continued.

SAMPLE

HAPLOTYPE|
Number

1M1

140
146

160

151
162
153
174
182
194

195

196

199
»| 200
- 204
>| 214
- 224
> 227
> 234
- 239
ol 242
- 246
-| 250

o| 264
o 21
-| 279
-~ 293
Of 295

309.1

309.2

3151
>| 335
O 343
- 372
»| 373

Anderson

-i| 16356
-i| 16359
O 16360
| 16362
0| 16366
-} 16368
Of 16380
-4 16381

O~

[¢]

9]

[¢]

(]

[eliellele]

9]

[ellei el

[elle}

[

[

G41

127

Cc

[o]

%]

O O|0|6|0|O|O00R0|000|0|0|0|0|0|0|0e|0|a|e|eoo|o|eloio|eleiolo|o|olo|o|e|»| 263

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

B- Bhovi,

Bh- Brahmin, L-Lingayat, G- Gowd

la. ‘D’ —deletion, an insertion is designated by the appropriate position followed by a dot.
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TABLE 3—Gene and nucleotide diversity of mitochondrial DNA hypervariable regions | and Il in the four studied populations of Karnataka.

Population Bhovi Brahmin Lingayat Gowda
HV I+ HVII HV I+ HVII HV I+ HVII HV | + HV II
Gene diversity 1.000 + 0.008 1.000 + 0.006 1.000 + 0.012 1.000 + 0.005
Nucleotide diversity 0.054 + 0.027 0.056 =+ 0.029 0.037 = 0.021 0.066 = 0.034

References

1. Rajkumar R, Kashyap VK. Distribution of alleles of fifteen STR loci of
the PowerPlex16 multiplex system in four predominant popul ation groups
of South India. Forensic Sci Int 2002;126(2):173—7.

2. Singh KS. India’ s Communities, Nationa Series. People of India. Oxford
University Press. 1998.

3. Sambrook J, Fritsch EF, Maniatis T. Molecular cloning. A laboratory
manual. 2nd ed. Cold Spring Harbour L aboratory Press, Cold Spring Har-
bour, NY. 1989.

4. Anderson S, Bankier AT, Barrell BG, deBrujin MHL, Coulson AR,
Drouin J, et a. Sequence and organization of the human mitochondrial
genome. Nature 1981;290:457-65.

5. BioEdit, (5.0.6 ver), Hall T. North Carolina State University, NC.

6. Tajima F. Statistical method for testing neutral mutation hypothesis by
DNA polymorphism. Genetics 1989;123:585-95.

7. Nei M. Molecular evolutionary genetics. ColumbiaUniversity Press, New
York, 1987.

8. Arlequin, (2.0 ver), Schneider S, Roessli D, Excoffier L. University of
Geneva, Geneva, Switerzland.

Additional information and reprint requests:

V. K. Kashyap, Ph.D.

DNA Typing Unit

Central Forensic Science Laboratory, 30 Gorachand Road
Kolkata 700014, India

E-mail: vkk2k@hotmail.com



