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Lao-Song Ethnic Subpopulation in The Lower-Northern Part of Thailand.'
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Abstract

Objective: To determine the use and obtain the population database of HV71 (16024-16365), HV2
(73-340) and HV3 (438-574) sequence polymorphisms in human mtDNA and their combination for
application to both forensic and anthropological sciences in Lao-song ethnic subpopulation in

Pitsanulok and Nakornsawan provinces of Thailand.

Materials and Methods: 40 buccal swabs from nonmaternal-related Lao-Song individuals were
extracted and subjected to PCR for mtDNA HV1, HV2 and HV3 genomes which was then sequenced
and aligned to the revised version of Cambridge Reference Sequence (rCRS). Nomenclature was

given according to the guideline of International Society of Forensic Genetics (ISFG).

Results: Polymorphic sites were found in a number of 38, 30 and 12 for HV1, HV2 and HV3,
respectively. The greatest number of polymorphism was detected in HV1, on the other hand, the
lesser and the least ones were HV2 and HV3. Discrimination Power (Dp) of each region was 0.9725,

0.9563 and 0.7713 for HV1, HV2 and HV3, respectively. Combined haplotype of HV1+HV2, HV1+HV3,

1 This article was a poster presentation and abstract publication in the proceeding book of the Joint Conference in Medical Sciences
2011 : Chula-Rama-Siriraj (JCMS 2011), held in Thailand
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HV2+HV3 and HV1+HV2+HV3 revealed Dp of 0.9732, 0.9750, 0.9400 and 0.9750, and showed
Haplotype Diversity (h) as 0.9981, 1, 0.9641 and 1 in the same order.

Conclusion: In Lao-Song ethnic group, using the combination of mtDNA HV1, HV2 and HV3 was
proved to be more useful than using each one alone. Either combination of HV1+HV3 or
HV1+HV2+HV3 was equivalently the most powerful tool for personal discrimination in maternal

lineage.
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2. N3afnaNIRUgNITH: vinnnsarinlaeldganaaay QlAamp® DNA Micro Kits (QIAGEN®)

o

3. MaNLERNAE e ludaunseanig: 135 Polymerase Chain Reaction (PCR) tae/ld primer fail

HV1' 115904 5-CTA ATA CAC CAG TCT AAA CCG-3’
H16540 5-GTG GGC GGC TAT TTAGGC TTT AT-3’

Hv2" 129 5-GGT CTA TCA CCC TAT TAA CCA C-3
H408 5-CTG TTA AAA GTG CAT ACC GCC A-3

HV3 L1128 5-CGC ACC TAC GTT CAA TAT TAC-3'
H619 5-GGT GAT GTG AGC CCG TCT AA-3’

v
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Initial denaturation : 94.0 oC 4 U9
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Denaturation :94.0 oC 45 A9
Annealing :55.0 0C 30 U9
Extension :72.00C 3 U7

v 1 v
NdLNAa9E1 32 701

a
AUNEN ;

Final extension :72.00C 7 U7

¥
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AU5U HV3 Hdumnausail

muﬁuﬁa,
Initial denaturation :94.0 0C 1 U
%ﬁﬁﬁﬂﬂ;
Denaturation :94.0 0C 1 W
Annealing :54.0 0C 30 A
Extension :72.00C 1 W

MIUNAa9T 32 71
A
AUNAN ;

Final extension 1 72.00C 7 mﬁ

4. pamsagaunauenls: 14aanns Electrophoresis pngl 2% agarose gel Weruiu 100 bp ladder Laz

i ldanunadaelilsunsu GeneSnap®
5. N9 Purification: ldgAnAaaLaa3 QIAquick® PCR purification kit (QIAGEN®)

6. NIFTLNANEALEULEAIUNFRIN1TATIAIAINZS (Cycle sequencing): I BigDye® Terminator cycle

sequencing ready reaction kit V.3.1
7. ﬂﬁ?mnmﬂ@um?ﬁu@ﬂiiu: 1473 Ethanol/Sodium Acetate method

8. NTALATIZHA: ARElLATES ABI PRISM® 310 Genetic Analyzer
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version of Cambridge Reference Sequence: rCRS) WUANHAUIUALMINARNNL AUl agvizanans
Wugaastanalalne (Polymorphic sites) Wiy 38, 30 way 12 suuids T HV1, HV2 way HV3 ANAAL
[ % v dl dl o dl a al & o 1 dl [ ] ]
ﬂﬂLL@ﬂﬂi'][ﬂ’]Nm’]ﬁ"NW 1 GINWU']'WNT']'T?Lﬂ@ﬂuﬂlﬂﬂu@ﬂ@rﬂi‘ﬂL'W.l'ﬂ\‘llﬂ']LL'V]‘LN HV1 N']ﬂV]@ﬁ RN B

HV2 way HV3 RMNa61

ANAINANNIT IUNTLENKEEYAAR (Discrimination Power: Dp) 183 HV1, HV2 uaz HV3 L
0.9725, 0.9563 wa 0.7713 ANAIAL Lﬁ@ﬁ'}gmmu (haplotype) 984 HV Fagnu LIl Rian TN
fualdAsuunldun HVI+HV2, HVI+HV3, HV2+HV3 uaz HVI+HV2+HV3 dmnsasuanidn Dp I
Winfiu 0.9732, 0.9750, 0.9400 WAY 0.9750 WATHANANUAINUAIENNAUGNITH (Haplotype Diversity;

h) WAL 0.9981, 1, 0.9641 AT 1 AMNAAL

a

Bnndinianalelng Cytosine Aasaiuiluauiunin (homopolymeric C; C stretch) Faily
fnEnizIesAIaInTaNeiaaInANen? Ly (length  polymorphism) Py wulETis LM
16184 £4 16193 184 HV1, AAnuvits 303 A 315 189 HV2 LasTisumis 568 f9 573 109 HV3 uandlisa
An3ned 2 Taemnumls 16184 e 16188 189 HV1 aztisnsilasuutlasunuivessiiafanalelngain C

W T, APl 16189 1lasuann T 1w C wazAsIumus 16190-16193 waguann C 1w T

AT HV2 Hnnsunsniiniinealalng (insertion) 484 C AWML 303-309 An 1 %78 2 aAALe
ng (+C, +2C) wazinLmie 311-315 an 1 Aaadletng (+C) wanannidanunisriauneliueiionale
06 (deletion) AFwus 303-309 an 2 Tapalalng (del 2C) daumiwuila HV3 ths wuqdnifiampalalng C

LAz A 917 (CA repeat) AW 514-523 el linuAN® UL homopolymeric C 18l

HV HV HV HV
HV1 HV2 HV3

1+2 2+3 1+3 1+2+3
Polymorphic sites (n) 38 30 12 68 42 50 80
Haplotypes (n) 38 29 9 39 33 40 40
Transition (n) 105 150 14 255 164 119 269
Transversion (n) 23 2 2 25 4 25 27
Insertion (n) 0 44 4 44 48 4 48
Deletion (n) 1 9 37 10 46 38 47
Random match probability : RMP 0.0275 0.0438 0.2288 0.0269 0.0600 0.0250 0.0250
Discrimination power : Dp 0.9725 0.9563 0.7713 0.9731 0.9400 0.9750 0.9750
Haplotype diversity : h 0.9974 0.9801 0.7910 0.9981 0.9641 1.0000 1.0000
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AL Insertion % Deletion % Mutation %

HV1
16184-16188 - - - - CtoT 12.5
16189 - - - - TtoC 5
16190-16193 - - - - CtoT 15
HV2
303-309 +1C 47.5 2C 5 - -
+2C 2.5
311-315 +1C 5
HV3 - - - - - -
397 2 uanennaeuutasesiiandlelndinn C stretch
anUsanamsaAne

annsAne luafaiinudr HV3 dusinuuiaianunnusnldidindn Dp lduanndnisldines
HV1 waz HV2 Wadmeuiunisanenlulsestnnsar wudnlusuwmdan7 3 luauanalds Ine? A’ wae
iut aziinnalaauutlaspasiiaaalalndain A i G adnynaeting Asuanslu g9 1 uaz 3 wanainil
o ) Ao poa P a = - o Ao .
flawy mutation NF@mIFlulszansanlds Ae nslasunilasaasiaaalelnfueanicatenswms

263 Inailaauuilasann A flu G Aswanslu g9 2 uay 4
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70 80
E E EEEE - . m=== EN
T GGGGGGT GT GCAC G C
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ANLLe 263 wansriauade G
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v

JTrrrpTrrr g rrrrrrrrrrrr iy vy
250 260 270 281
I'TGRAATGTCTGCACAGCCACTTTCCACACAGACATCI

N EnEn NN NN NN EnEnEnEnEnEnEnEn NN NN NN NN

U7 4 Peumds 263 wlaeuain Aflu G

@91

Q

Wat1 HV3 113qn e ungad A i einanaAnanslulssansann ldeanudn i Ay

annnzlunisueanuaslgnaundinig ey HV7 ey HV2 wintd waziietn HV71 iy HV3 way HV7,

Ao
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