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SUMMARY

ALLELE FREQUENCIES OF 15 AUTOSOMAL STRs LOCI IN MUONG
POPULATION LIVING IN HOA BINH PROVINCE OF VIETNAM

In this study, fifteen autosomal STRs loci were analyzed from 104 unrelated healthy
individuals of Muong population living in Hoa Binh Province, Vietnam. The whole blood
samples were collected from these studied individuals and stored at —20°C. Genomic DNA
was extracted from blood samples using salting out Miller’s method. These samples were
amplified simultaneously 15 STR loci (D3S1358, THOI, D21S11, DI18S11, PentaE, D55818,
D138313, D78820, D165359, CSFI1PO, PentaD, vWA, D8S1179, TPOX and FGA) using a
multiplex PCR systems which had been published in our recent research results. The PCR
products were separated together with Internal Lane Standard 600 (Promega, DG1071) on
the 3130 Genetic Analyzer (Applied Biosystems, Foster City, CA, USA). Data were analysed
by GeneMapper® ID software v 3.2.1 (Applied Biosystems, Foster City, CA, USA) according
to manufacturer’s instruction. Allele frequencies and statistical parameters for 15 studied loci
were calculated by EasyDNA PopuData software which is developed by Wing K. Fung, Yue-
Qing Hu and Hong Lee, The University of Hong Kong. The statistical parameters which were
analysised by this software are observed heterozygosity (OH), expected heterozygosity (EH),
standard error of expected heterozygosity (EH SE), power of discrimination (PD), probability
of excluding a random man from paternity (PE), chi-square test statistic for the Hardy-
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Weinberg equilibrium (HWE) of the locus (CHI), 5% critical value of the chi-square test
(CHI(c) ) and p-value of the exact test under HWE of the locus (P1). The agreement with
HWE was confirmed for 15 studied loci (based on the y2-test only). The combined power of
discrimination (CPD) and the combined power of exclusion (CPE) for the 15 studied loci
were 0,999999999999999998 and 0.999998, respectively.

The data in this study can be used for the field of Forensic DNA Casework, DNA Databases,
Missing Persons, Parentage and Kinship Testing, ....

Keywords.: Autosomal STRs loci; Muong population, Multiplex PCR.

1. MO PAU

Trong nhitng két qua nghién ctru gin day,
chiing t6i da thuc hién thanh cong viéc tbi
vu thanh phin multiplex PCR cho 16 cip
mdi gin huynh quang dic hiéu cho 15 locus
STR trén nhidm sic thé (NST) thuong

(D3S1358, THO1, D21S11, DI18SI11,
PentaE, D5S818, D13S313, D7S820,
D16S359, CSFIPO, PentaD, vWA,

D8S1179, TPOX va FGA) va 1 locus
Amelogenin xac dinh gidi tinh trong cung
méot phan Ung nhadn gen trén may
GeneAmp®PCR  System 9700 (Applied
Biosystems, Foster City, CA, USA) va san
phim PCR duoc phan tich trén hé théng
dién di mao quan PRISM™ 310 Genetic
Analyzer (Applied Biosystems, Foster City,
CA, USA) [1]. Trong sb 16 locus gen ké
trén c¢o6 13 locus gen thudéc hé CODIS
(Combined DNA Index System) ctia Cuc
Diéu tra Lién bang My (FBI-Federal
Burecau of Investigation) dang st dung
thuong quy trong trong phong thi nghi¢m [2,
10, 11]. Két qua nghién ctru nay la co so dé
tién hanh nghién ciru san xut thinh cong bd
KIT 16 gen sir dung mdi gin huynh quang tai
Viét Nam phuc vu cho cong tac giam dinh,
xay dung co sé dir liu tang thu ADN, nghién

ciru su da dang di truyén trong quan thé

ngudi Viét Nam va cic nhu ciu dén sinh
khac.

Phat trién theo hudng tng dung két qua
nghién ciru trén vao viéc xac dinh sy da
dang di truyén trong quin thé ngudi Viét
Nam, chung t6i tién hanh nghién ctru:
“Khdo sdt tan sudt alen cia 15 locus STR
trén nhiém sdc thé thuong trong quan thé
nguoi Muong song ¢ tinh Hoa Binh, Viét
Nam”. Muc ti€u cua nghién cuu la: Xay
dung duogc bang tan suét alen va cac chi sb
thong ké cho 15 locus STR trén NST
thuong cia 104 ca thé ngudi Muong khoe
manh, khong c6 quan hé huyét thong va
séng tai tinh Hoa Binh, Viét Nam.

2. NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

1. Nguyén li¢u

1.1. Nguén mau khao sdt

Ngudn miu duge str dung trong nghién ciru
ndy 13 miu mau toan phin, duoc l4y tir tinh
mach cia 104 c4 thé nguoi Muodng (gdm 63
nam va 41 nir), khoé manh, khong co moi
quan hé huyét théng va sdng tai tinh Hoa
Binh, Viét Nam. T4t ca nhirng nguoi dugc
1Ay miu déu phai trai qua mdt cudc phong
van dé dam bao vé ngudn gbc dan toc cia
minh va cung cip thong tin c4 nhan theo
mau phiéu quy dinh. Cac miu méau dugc

chdng dong bang EDTA, dung trong dng lay
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mau chuyén dung va dugc bao quan ¢ -
20°C.

1.2. Héa chdt va vét tir tiéu hao dimg cho
tach chiét ADN: St dung cua hing Sigma,
Promega, Invitrogen va Corning.

1.3. Héa chdt va vét ti tiéu hao dimg cho
phan uing PCR:

- Hén hop mdi (HQ 16 Primer Mix) co
thanh phin néng dd mdéi mdi nhu sau:
12uM FGA; 5uM TPOX; 7uM D8S1179;
6,5uM vWA; 2uM Amelogenin; 12uM
Penta E; 12uM DI18S51; 4uM D21S11;
5uM THO1; 2,5uM D3S1358; 10uM Penta
D; 3,5uM CSF1PO; 5uM D16S539; 5uM
D7S820; 3uM DI3S317 va 2,5uM
D5S818. Bao quan ¢ -20°C [1].

- Hoéa chit dung cho PCR (st dung cua
hang Promega-My): 100mM dNTP set
(Cat. no.: U1420); GoTag® Hot Start
polymerase (Cat. no.: M5005) c6 kém theo
5X Colorless GoTaq® Flexi Buffer va
25mM MgCl,.

- Miu ADN chuén 2800M (10ng/ul) cua
hang Promega (Cat. no.: DD7251)

1.4. Héa chdt va vét ti tiéu hao dimg cho
may dién di mao quan 3130 Genetic
Analyzer

- Sir dung hoa chit cia hing Applied
Biosystems (Foster City, CA, USA): 10X
Running Buffer with EDTA (Cat. no.:
4486293, AB), POP-4™ Polymer (Cat. no.:
4352755, AB), Hi-Di Formamide (Cat. no.:
4311320, AB), mao quan 3130/3100-Avant
Genetic Analyzer 4-Capillary Array, 36 cm
(Cat. no.: 4333464, AB), Internal Lane
Standard 600 (Promega, DG1071) va cac
vat tu tiéu hao can thiét.
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- Nudc deion duoc léy tur hé théng loc nudc
Milli-Q-Integral 3 (Millipore -M¥) cua
phong thi nghiém.

2. Phwong phap nghién ciru

- Phwong phdp thu mdu: 2ml mau toan
phan dugc iy tir tinh mach cia mdi c4 thé
nghién ctru (104 ca thé) cho vao dng dung
méau chuyén dung c6 sin EDTA dé chéng
déng, lic nhe nhang va bao quan & -20°C.

- Phwong phdp tach chiét ADN: ADN tong
s6 dugc tach chiét tr 104 miu mau theo
phuong phap “salting out” cua tac gia
S.A Miller [6].

- Phuong phap dinh lugng ADN: Liy 1ul
ADN tdng sb thu dugc sau tach chiét dem
dinh luong trén may NanoDrop 2000C
(Thermo Scientific, M¥).

- Phuong phap PCR [1, 5, 7, 8, 9]: 15 locus
STR va 1 locus Amelogenin xac dinh gidi
tinh ctia mdi ca thé nghién ctru, dugc nhan
bdi ddng thoi trong 20ul phan tng PCR ¢6
thanh phin di duoc ti wu trong nghién ciru
la: 250uM dNTP; 1,2X Colorless GoTaq®
Flexi Buffer; 1,75mM MgCl,; 3units
GoTaq® Hot Start polymerase; 2ul HQ 16
Primer Mix va 1-2ng ADN khuoén [1]. Phan
ung duoc thuc hién trén  may
GeneAmp®PCR System 9700 véi chu trinh
nhiét 1a: 96 °C - 2 phut; (94 °C - 1 phat; 60
°C - 1 phat; 72 °C - 1 phut) x 30 chu ky; 60
°C - 30 phat va gitt ¢ 15 °C. Trong qua trinh
PCR déu c¢6 miu chirng duong (2800M) va
mau chimg 4m chay kém [1].

- Ky thudt dién di phan tach san pham PCR
trén may 3130 Genetic Analyzer [8]: Mau
dién di dugc chuén bj trén khay tron mau
96 giéng (MicroAmp™ Optical 96-Well
Reaction Plate, Cat.no.: N8010560, AB)
nhu sau: Lay 1,0pl san phim PCR (hoidc
thang alen) va 0,5 pl ILS 600 tron vai 10ul



Hi-Di Formamide. Bién tinh bang may
GeneAmp“PCR System 9700 & 95°C trong
3 phut va giit & 4°C trong 5 phtt. Cho mau
d3 bién tinh vao khay dung miu chay cua
may 3130 Genetic Analyzer, khai bao
thong tin mau, chon diéu kién chay trong
phin mém Run 3130 Data Collection
software v3.0 (Applied Biosystems, Foster
City, CA, USA), cac budc dugc thuc hién
theo huéng din st dung ciia nha san xuit.
Két qua dién di duoc phan tich bang phin
mém GeneMapper® software v.3.2.1, cho
phép xéac dinh duoc kiéu gen 16 locus hay
con duge goi 1a hd so ADN (DNA profile)
cia mdi ca thé nghién ctu.

- Phén tich théng ké [4, 12]: Dit liéu kiéu
gen 16 locus cua 104 mau khao sat duoc
nhap vao phan mém Excel dé quan 1y va xir
ly dir liéu. Sau d6, sit dung phin mém
EasyDNA PopuData cua tic gia Wing
Kam Fung va Yue-Qing Hu (Pai hoc Hong
Ko6ng) dé tinh tdn suét alen va cac chi sb
thong ké cho 15 locus STR nghién ctru.

3. KET QUA VA THAO LUAN

Str dung nguyén liéu va phuong phap
nghién ciru ¢ trén, ching t6i da xay dung
duoc bang tin sudt alen va cac chi sb thong
ké cho 15 locus STR trén NST thuong
trong quan thé ngudi Muong (N=104 c4
thé, trong d6 c6 61 nam va 43 nit) sdng tai
tinh Hoa Binh cta Viét Nam duoc thé hién
¢ trong Bang 1.

Tac gia Chakraborty, R. (1992) cho ring
théng thuong viée khao sat voi s6 luong mau
trén 100 ca thé cia mdi quan thé nghién ctru
cho phép chiing ta thu duoc cac chi sb thong
ké déang tin cdy cho céc tinh toan vé& quan hé
nhén than tai quén thé d6 [3]. Do do6, két qua
trong nghién clru nay cua chung téi thuc hi¢n
khao sat trén sé lwong miu 14 104 c4 thé

nguoi Muong khée manh, khéng cing quan
hé huyét théng, duoc hra chon mot cach ngﬁu
nhién tir quin thé ngudi Mudng sdng tai tinh
Hoa Binh cua Viét Nam la dam bao d0 tin
cay va c6 y nghia cho cac tinh toan phan tich
théng ké quan thé phuc vu tét cho cong tic
phédp y nhan dang c4 thé ngudi. Hon nira,
trong nghién clru nay ching t6i con st dung
phin mém EasyDNA_ PopuData dé tinh toan
tAn suit alen, cac chi s thong ké va kiém tra
x* cho 15 locus STR nghién ciru dé kiém tra
murc d6 phi hop gitra tin sut kiéu gen di hop
tir thu dugc tir thue nghiém so véi tan sut
kiéu gen di hop tir theo 1y thuyét dinh luat
Hardy-Weinberg & trang thai cin bang. Két
qua phén tich bang phin mém cho thiy, tin
suét phan bd kiéu gen di hop tir cua 15 locus
STR thu dugc tir thire nghiém hoan toan phu
hop v6i tn suét kiéu gen di hop tir theo 1y
thuyét dinh luat Hardy-Weinberg & trang thai
can bang theo tiéu chuin y* véi do tin ciy
95%. Didu ndy dugc thé hién ¢ cac gia tri
CHI cta 15 locus STR nay déu nho hon cac
gia tri CHI(c) twong tng (Bangl). Ngoai ra,
cac gia tri xac suét cta viéc kiém tra su phu
hop theo dinh luat Hardy - Weinberg can
bing cua cac locus (P1) cling di duoc xac
dinh v6i tin suét dao dong tir 0,047 (D5S818)
dén 0,966 (Penta D) (Bang 1).

Két nghién ctru thu duge & Bang 1, cho thiy
15 locus STR dugc str dung trong nghién nay
c6 tinh da hinh cao thé hién & cac chi sb kha
niang phan biét c thé (PD) va tan suit kiéu
gen di hop tir theo thuc nghiém (OH) cia mdi
locus 14 twong d6i cao. Kha ning phan biét c4
thé (PD) ctia 15 locus STR nghién ciru dao
dong tir 0,768 (TPOX) dén 0,968 (FGA).
Tuong tu, tan suét kiéu gen di hop tir theo
thuc nghiém (OH) ciing dao dong tir 0,596
(TPOX) dén 0,875 (Penta E). Theo két qua
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thu duoc, néu su dung 15 locus STR nay
trong phap y nhin dang c4 thé nguoi va xac
dinh huyét thong cha con thi kha ning phan
biét két hop (CPD) va kha ning loai trir két
hop (CPE) c6 thé dat dugc gia tri twong tng
14 0,999999999999999998 va 0,999998. Piéu
ndy c6 nghia 13, néu sir dung 15 locus STR
ndy trong phap y nhan dang cé thé ngudi va
xac dinh huyét théng cha con thi kha ning
nhin dang chinh xac c6 thé dat toi hon
99,9999999999999998% va kha nang loai trix
quan hé huyét théng cha con c6 thé dat t6i do

chinh x4c hon 99,9998%. iy Ia hai chi sb
quan trong thuong dugc ding trong nhan
dang cé thé va xac dinh huyét thong cha con.
Hai chi s6 nay con dugc goi 1a do tin cay cua
phuong phap nhin dang ca thé ngudi va xéac
dinh huyét théng. Chinh vi viy, phuong phap
phan tich ADN str dung cac locus STR trong
phép y nhan dang c4 thé ngudi va trong xét
nghiém huyét théng duoc coi 1a phuong phap
cho két qua chinh x4c nhét hién nay vé& nhin
dang c4 thé ngudi va xac dinh huyét thong.

Bdng 1. Tan sudt alen va cdc chi sé thong ké cia 15 locus STR trén NST thuong trong quan
thé nguoi Muong song & tinh Hoa Binh, Viét Nam (N=104)

D3S1 THO D21S Penta_ D5S81 D13S3 D7S82 D16S CSF1 Penta D8S1 TPO
Allele D18S51 - VWA FGA
28 1 11 E 8 17 0 5% PO D 1719 X

5 - - 0,029

6 --- 0,106 - e e

7 - 0,365 0,014 - 0,019 - 0,029 0,024 - 0,005

8 -- 0,029 - 0404 0154 - - 0072 - 0,601

9 - 0,385 0,043 0,082 0,043 0,188 0,010 0,288 - 0,072

9.1 - 0019 -

9.3 -- 0,048

10 - 0,067 0,053 0,255 0,087 0,197 0,101 0,274 0,144 0,188 0,043

11 - 0327 0269 0212 0,327 0,341 0,226 0,163 0,173 0,240

12 0,058 0,125 0,260 0,130 0,173 0,279 0,389 0,173 0,130 0,038

13 0,115 0,053 0,159 0,082 0,058 0,082 0,053 0,077 -- 0,183 -

14 0,043 0,212 0,082 0,005 0,010 0,010 0,019 0,053 0,240 0,120 - -
15 0250 0,264 0,067 0,014 0,135 - 0,005
16 0351 0,183 0,038 0,111 0,067
17 0,308 0,062 0,038 0,231 0,005 - -
18 0,034 0,029 0,058 0,231 - 0,010
19 0,010 0,034 0,058 0,154 - 0,067
20 0,005 0,019 0,034 0,019 - 0,053
202 - - e e -- 0,005
21 0,014 0,024 - 0,005 - 0,125
212 - 0,010
22 0,005 0,014 - 0,236
222 - 0,053
23 0,005 - 0,163
232 - 0,014
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D3S1 THO D21S Penta_ D5S81 D13S3 D7S82 D16S CSF1 Penta D8S1 TPO
Allele D18S51 - VWA FGA
28 1 11 8 17 0 5% P0 D 1719 X
24 - 0,154
24.2 - 0,043
25 - 0,034
25.2 -- 0,005
26 - 0,024
28 - - 0,019
29 - = 0,250
30 - = 0,269
302 - - 0,043
31 - - 0,082
312 - 0,077
32 - - 0,014
322 -~ - 0,168
33 - = 0,005
332 -~ - 0,058
342 - - 0,010
352 - - 0,005 -
OH 0,760 0,702 0,808 0,827 0,875 0,663 0,702 0,779 0,760 0,731 0,827 0,846 0,865 0,596 0,856
EH 0,717 0,700 0,818 0,829 0,848 0,768 0,754 0,795 0,754 0,718 0,825 0,799 0,848 0,572 0,864
EH SE 0,044 0,045 0,038 0,037 0,035 0,041 0,042 0,040 0,042 0,044 0,037 0,039 0,035 0,049 0,034
PD 0,867 0,860 0,944 0,950 0,966 0,907 0,908 0,930 0,900 0,872 0,948 0,929 0,958 0,768 0,968
PE 0,461 0,439 0,646 0,666 0,708 0,551 0,538 0,604 0,528 0,467 0,659 0,608 0,699 0,279 0,733
CHI 4,400 3,540 2,460 2,180 0,490 12,230 1,420 4,310 1,240 0,520 4,620 12,420 3,470 0,190 2,300
CHI(c) 7,810 3,840 7,810 7,810 3,840 12,590 3,840 12,590 7,810 7,810 12,590 12,590 7,810 3,840 7,810
Pl 0,644 0,085 0,296 0,592 0,568 0,047 0,744 0,111 0,147 0,944 0,966 0278 0,836 0,492 0,579

OH: Tén suit kiéu gen di hop tir theo

thuc nghiém

EH: Tan suit kiéu gen di hop tir theo

Iy thuyét

EH_SE: Sai s6 chuan cua tan s6 di

hop tir theo 1y thuyét

PD: Kha ning phan biét ca thé

CHI: Gia trj kiém dinh y* & cac trang thai cin bang
theo dinh luat Hardy - Weinberg ctia locus
CHI ( ¢ ): Gia tri téi han 5 % cuta viéc kiém dinh o
P1 : Gi4 trj x4c suét cta viéc kiém tra su phu hop voi
dinh luat Hardy-Weinberg & trang thai can bang cua
locus

PE: Kha nang loai trir mdt nguoi dan
ong ngau nhién tir quan hé huyét

thdng cha con
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4. KET LUAN

D3 xdy dung dugc bang tan suit alen bao
gdm céac gia tri tin suét alen va cac chi sb
thdng ké twong tng cho 15 locus STR trén
NST thuong (D3S1358, THO1, D21Sl11,
DI18S11, PentaE, D5S818, DI13S313,
D7S820, DI16S359, CSFI1PO, PentaD,
vWA, D8S1179, TPOX va FGA) cua 104
ca thé nguoi Muong khée manh, khong
cung quan hé huyét théng va sdng tai tinh
Hoa Binh cta Viét Nam.

Két qua nghién ctru cua ching toi dap tng
dugc cac muc dich mong muén. Céc gia tri
tan suét alen va cac chi s thong ké tuong
ung thu duoc ctia 15 locus STR nghién ciru
¢ d0 tin cdy cao, st dung t6t cho céac tinh
toan co lién quan toi cac chi sé nhan dang
ca thé va chi s6 quan hé huyét théng déi véi
quin thé ngudi Mudng sbng tai tinh Hoa
Binh, Viét Nam. Ngoai ra, két qua nghién
ctru ciing cung cap thém co sé dit lidu vé
dic tinh di truyén quin thé ngudi Muong
v6i nhitng dic trung riéng, diéu nay ciing
¢6 thé goi mo hudng nghién ctru méi vé sy
da dang di truyén trong cic nhém quin thé
nguoi dan toc khac nhau ctia Viét Nam.
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