Tap chi Khoa hoc PHQGHN: Khoa hoc Ty nhién va Cong ngh¢, Tap 31, S8 1 (2015) 50-56

Nghién ctru khéo sdt tan suat alen 15 locus da hinh STR
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Tém tit: Trong nghién ciru nay, ching toi tién hanh khao sit tin suat alen cuiia 15 locus da hinh
STR: D5S818, D7S820, D13S317, CSF1PO, TPOX, THO1, D16S539, D3S1358, vWA, F13B,
FES/FPS, LPL, F13A01, D8S1179 va HPRTB ¢ 250 c4 thé ngudi Viét. Céc phuong phép sir dung
bao_gém k¥ thuat PCR, k¥ thuét dién di nhuém bac, phuong phdp doc kiéu gen dua trén thang alen
chuén, tinh todn céc chi sd dwa trén phuong phap thong ké. Tan suét phan bd alen cta 15 locus déu
phit hop v6i phan bd 1y thuyét theo dinh luat Hardy Weinberg. Két qua da phét hién dwoc 106 alen
ctia 15 locus véi tin suat phan bé tir 0,2% dén 68,8%. C6 12 alen hiém trong s 106 alen da dugc
xdc dinh voi tan sudt 0,2%. Phan bé tan suét alen c6 sy khdc biét ¢ 4/15, 9/15 va 7/15 locus khi lan
lugt so sanh voi tan suat phan bd & cic quan thé ngudi Han - Trung Qudc, ngudi Ba Lan (khu vuc
mién Bic) va ngudi My (gbc Phi). Kha ning phan biét dat dugc ¢ t6 hop 15 locus la
0,999999999999984. C6 thé sir dung 15 locus da hinh da nghién ctru trong img dung nhan dang cé

thé va xdc dinh huyét thong & quan thé ngudi Viét.

Tir khéa. Locus STR, nhén dang c4 thé, quan thé nguoi Viét, tin suét alen.

1. Téng quan

Tai Viét Nam, ing dung cdc ky thuat phan
tich ADN trong nhén dang cd thé ngudi va xéac
dinh quan hé¢ huyét thong dd c6 nhiing budc
phat trién nhanh chéng. Nham chu dong trong
cong nghé phan tich va pht hop voi didu kién
phong thi nghiém tai Viét Nam, Vién K¥ thuét
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Ho4-Sinh va Tai liéu nghi¢p vy, Téng cuc Hau
can - K¥ thuat - B4 Cong an da nghién ctru ché
tao thanh cong KIT phan tich da gen su dung 15
locus da hinh STR [1-3]. Cic két qua nghién
ctru hién nay di va dang duoc tmg dung tot
trong trong phan tich gen hinh sy tai mot sb co
so giam dinh tai dia phuong nhu: Ha No6i, Hai
Phong, Thanh Hoa, Can Tho, Khanh Hoa...
Pong thoi, dé c6 thé tinh toan dwgc do tin cay
trong phan tich ADN st dung cho nhén dang cé
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thé hay xac dinh quan hé huyét thong, viéc xay
dung co s¢ dit liéu vé tan sd phan bd cdc cac
alen ctia cc locus da hinh STR trong mdi quan
thé nguoi 12 rat quan trong. Trong nghién ctru
nay, ching toi da tién hanh khao sat tin suat
alen cia 15 locus da hinh STR trén 250 c4 thé
nguoi Viét.

Nghién ctru ctia chiing toi tiép ndi két qua
cua cdc nghién ctu trude [1-3, 14, 15] véi muc
dich: Khao sét, xiy dung bang phan b tan suat
alen caa 15 locus STR (D5S818, D7S820,
D13S317, CSF1PO, TPOX, THO1, D16S539,
D3S1358, vWA, FI13B, FES/FPS, LPL,
F13A01, D8S1179 va HPRTB) dong thoi danh
gia tinh da hinh va kha ning phan biét ca thé
khi sir dung t6 hop 15 locus & quan thé nguoi
Viét.

2. Nguyén liéu va phwong phap nghién ctiru
2.1. Nguyén liéu

250 mau mdu ciia cic cd thé nguoi Viét
khoé manh, khong cé cung quan h¢ ho hang,
duoc thu ngﬁu nhién (tai Hai Phong).

Bo moi t thiét ké cho 15 locus STR va moi
cho locus gi6i tinh Amelogenin (Promega thiét
ké) - tong hop boi IDT - My.

M3iu ADN chuan K562 (Promega). C4c héa
chét dung cho tich ADN, PCR va dién di,
nhudm bac (cua cdc hang Invitrogen, BioRad,
Merck).

2.2. Phuong phdp nghién cuu

Téch chiét ADN bang phuong phép tich vo
co st dung Chelex 100. Phan tng PCR
multiplex dugc thuc hién st dung cic cdp moi
ty thiét ké va thang alen chi thi ty ché tao tai
Viét Nam dua trén cic nghién ctru trudce day [1-
3, 14, 15]. San phém PCR duoc dién di phan

tach trén gel PA bién tinh 5%, bing ADN duoc
phét hién theo phuong phap nhudm bac.

Phuong phdp kiém tra %* dwoc st dung dé
kiém tra mirc 49 dong nhat, ngau nhién, doc lap
va su phit hop giita tdn sudt thu duoc tir thi
nghiém so véi tin suat 1y thuyét duoc tinh tir
dinh luat cin bang Hardy-Weinberg. Tinh todn
céc chi s6 thong ké cho quan thé bao gdbm PD
(kha nang phan bi¢t) va PE (kha nang loai trir)
[5].

3. Két qua va thao luan

3.1. Két qua khdo sdt tan sudt alen 15 locus da
hinh STR

Str dung cdc phuong phdp da néu, ching toi
da xdc dinh kiéu gen va khao sét tin sudt alen
cua 15 locus gém D5S818, D7S820, D13S317
- CSF1PO, TPOX, THOI - D16S539, D3S1358,
vWA - FI13B, FES/FPS, LPL - F13A0l,
D8S1179 va HPRTB & 250 cé thé nguoi Viét
(bang 1).

Kiém tra chi s6 % cho thiy tin suit phan
b6 ciia 15 locus STR tir két qua cua chiing toi
12 phit hop vai phéan b 1y thuyét theo dinh luat
cin bang Hardy-Weinberg voi do tin cdy 95%.
S6 alen khao sét duoc cua 15 locus thé hién &
bang 2.

Tong s6 cdc alen khao sit dugc cho 15
locus 12 106 alen. Céc alen nay ciing da bat gap
trong nghién ciru khao sat tan sudt & nhiéu quan
thé ngudi nudc ngoai khiac [6-10, 13, 16] .
Riéng alen s6 9 cua locus D8S1179 chua thay
xuat hién trong 250 c4 thé chiing tdi khao sat.
Alen nay di c6 trong cdc quan thé ngudi My
(gdc Phi), ngudi Han (Trung Qudc) va ngudi
Ba Lan (mién Bic) [13]. Alen sd 8 cua locus
D5S818 ciing chua thdy xuét hién trong nghién
ctru cua ching t6i cling nhu nghién ctru cua
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Liang Lei & nguoi Hén - Trung Qudc [9].
Nghién ctru cua Hill & ngudi My va nguoi Ba
Lan [6, 13] da théy c6 mat alen nay.

C6 12/106 alen c6 tan suét rat thip, chiém
ty 16 chi 0,2% trong quén thé chiing t6i khao sat
(alen s6 8 cua locus CSF1PO; alen sé 8 va sb
15 - D168539; s6 14 — D75820; s6 8 va s 18 -
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D8S1179; s6 8 va s6 13 - FI3A01; s6 7 va sb
11 - F13B; s6 15 - FES/FPS, s6 8 - LPL). Pay
1a c4c alen hiém gip trong quan thé nguoi Viét.
Trong sb nay alen s6 15 cia locus FES/FPS di
thdy xuat hién trong nghién ctru ctia chiing toi
nhung chua thdy ¢6 & quan thé ngudi My, nguoi
Ba Lan va ngudi Han Trung Quéc 4, 6, 10].

Béng 1. Tan suét alen ciia 15 locus da hinh STR trén 250 ca thé nguoi Viét

Alen CSF1PO D13S317 D16S539 D3S1358 D5S818 D7S820 D8S1179 F13A01 F13B FES/FPS HPRTB LPL THO01 TPOX vWA

32
R . .
5 — —
6 — —
7 0.004 - - 0.056  0.008
8 0.002 0.298 0.002 - 0.152
9 0.032 0.142 0.244 - 0.088 0.05
10 0.192 0.146 0.116 - 0.23 0.174
11 0.288 0.226 0.308 - 0274 04
12 0.396 0.146 0.22 - 0.206 0.184
13 0.078 0.034 0.092 0.004 0.13 0.03
14 0.008 0.008 0.016 0.03 0.016  0.002
15 0.002 0.356
16 - 0.332
17 - 0.226
18 - 0.048
19 - 0.004
20 - -
PD 0.872 0.929 0914 0.861 0932 0.902
PE 0.500 0.513 0.534 0453 0513 0.599

0.402 --- ---
0.19 - -
0.056 - -
0.342 - - 0.144
0.006 0.002 --- 0.342 0.014
0.002 0.002  0.048 0.008 0.068 0.578
0.256 0.018 0.002 0.338 0.1
0.14 0.688 0.068 0.646 0.108 0.036
0.158 0.002 0.464 0.144  0.088 0.258
0.152 - 0.268 0236  0.246 0.014
0.182 0.002  0.004 0.148 0.4 0.018 0.004
0.142 - 0.024 0.172 0.296
0.142 - 0.002 0.044 0.022
0.062 - - 0.004 0.144
0.018 - - 0.232
0.002 --- --- 0.204
- - 0.074
- - 0.024
0961 0.839 0.643 0.854 0.886 0.706 0.883 0.776 0.924
0.629  0.404 0.143 0.316 0.202 0.466 0.246 0.541

PD: Kha nang phén biét cta locus trong quén thé
PE: Kha néng loai trir cua locus trong quan thé

Bang 2. S6 lugng alen khao sét dwoc cua 15 locus STR tir 250 c4 thé ngudi Viét

Locus Sé alen Locus Sé alen

D5S818 7(7;9>14) D3S1358 7 (13>19)

D7S820 8 (7> 14) vWA 8 (13>20)

D13S317 7 (8>14) F13B 6 (7> 11;13)

CSF1PO 8 (7>14) FES/FPS 8 (8>15)

TPOX 6 (7212) LPL 5(9>13)

THO1 5(62>10) F13A01 7(3,2;4 > 8;13)

D16S539 8 (8>15) D8S1179 10 (8; 10>18)
HPRTB 6 (11 >16)
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Su twong dong va khac biét vé phan bd tin
sudt alen ciing thiy duoc khi so sanh dir liéu
khdo sit ciia chiing ti voi dit liéu da cong bd &
mot $6 quén thé thudc ba chéu luc khac nhau :
quéan thé nguoi Han - Trung Qudc, ngudi My
(géc Phi) va nguodi Ba Lan (khu vuc mién Béc)
[6, 13, 16].

C6 su twong dong vé phan bd tin sudt &
11/15 locus gitta nghién clru ctia ching toi va
nghién ctru ctia Liang Lei & 183 quan thé ngudi
Hén [9]. Vi du locus D7S820 tan suat phin b
cao nhét & alen sd 11, thép nhét & alen sb 14 dbi
v6i ca hai nhém quan thé; locus D5S818 tan
suét phén bd cao nhit & alen s 11; locus
CSFI1PO tan sudt phin bd cao nhét tap trung &
alen s6 12 & ca hai nhém quan thé. Phan b
tuong déng & cac locus TPOX, D3S1358,
FES/FPS, F13B, LPL, D8S1179, vWA va
HPRTB ciing thdy dwoc & hai quin thé nguoi
Vi¢t va nguoi Hén. Dbi véi 04 locus con lai
(THO1, D16S539, D13S317 va F13A01), c6 su
khac biét vé phan bé tan suat giita hai quan thé.
O locus THOI, tan suat phian bd cao nhit tap
trung & alen s6 7 (34,2%) trong quan thé ngudi
Viét trong khi phan bb nay ¢ quan thé nguoi
Hén lai tap trung cao nhét & alen s 9 voi ty 1€
1én t6i 48,4%. O locus D16S539, tan suét phén
b6 cao nhat theo nghién ctru cta chiing tbi tap
trung ¢ alen s6 11 (voi ty 1€ 30,8%), con trong
& quan thé nguoi Han, tan suat phan bd cao nhat
& alen s6 9 (chiém 30,2%). Locus D13S317 va
F13A0lciing c6 su khic biét nhu vay.

Su khdc biét vé phan bd nhan thiy ¢ 07/15
locus (D5S818, D7S820, D13S317, F13B,
F13A01, D8S1179 va vWA) khi so sinh két
qua nghién ciu ciia ching t6i véi két qua
nghién ctru cta Hill va Iva Gomes & quéan thé
ngudi My gbe Phi [6, 7] . So sdnh voi két qua
nghién ciru & nhém quéan thé ngudi Ba Lan [4,
13, 16], su khdc biét vé tan suit phan bd nhan
thiy & 9/15 locus (D5S818, D7S820, D13S317,

CSFIPO, THOI, D16S539, F13A01, VWA va
HPRTB).

C6 thé thdy mdi quan thé khac nhau lai
mang mot dic trung riéng vé phan bd tan suat &
15 locus STR. Do vay viéc khao sat tan suét
alen riéng cho mdi quan thé 1a hét strc can thiét
dé str dung trong tinh todn do tin cay trong truy
nguyén cd thé ciing nhu xdc dinh huyét thong.

3.2. Két qua ddnh gid mirc do da hinh va kha
nang phan biét cd thé cua 15 locus STR o quan
thé nguoi Viét:

Theo nghién ctu cta Shriver [12], mot
locus dugc coi la cé tinh da hinh cao khi dat
duoc chi s6 PD (kh4 nang phan biét) 16n hon
0,8 va/hoic dat duoc chi sé PE (kha nang loai
trr) 16n hon 0,5. Jian Liu [8] ciling danh giad
tinh da hinh ciia 19 locus STR trén 150 cd thé
nguoi Man Chau - Trung Qubc dya trén nghién
clru nay.

Cin cr vao két qua tinh todn chi sé PD, PE
ctia chiing t6i (bang 1) ¢6 12/15 locus c6 chi s6
PD > 0,8 va 06/15 locus cé chi s6 PE > 0,5;
06/16 locus dap tmg duoc ca hai chi s6 PD >
0,8 va PE > 0,5 bao gdm cic locus D5S818,
D7S820, D13S317, D16S539, vWA va
D8S1179 trong d6 locus D8S1179 c6 chi s6 PD
va PE cao nhit v6i cdc gid tri tvong Ung la
0,961 va 0,713; thé hién tinh da hinh cao nhat.
Dbi v6i quan thé nguoi Ba Lan [13] va ngudi
Hén - Trung Qudc [9] chi sé PD dat duoc &
locus D8S1179 ciing rat cao voi cdc gid tri
twong ung la 0,926 va 0,951; chi s6 PE tuong
ung 1a 0,444 va 0,654.

C6 03/15 locus trong nghién ctru cua ching
tdi ¢6 chi s6 PD < 0,8 1a cdc locus F13B, LPL
va TPOX; trong d6 locus F13B c6 chi s PD
thip nhat véi gid tri 0,643. Trong nghién ctru
cua Nata [10] chi s6 PD cua locus F13B dat
dugc ciing thip hon so véi cdc locus khéc véi
gia tri 1a 0,679. Tuy nhién & nghién ctou cua
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Ewa trén 949 c4 thé ngudi Ba Lan [4], chi s6
PD dat duoc & locus nay tuong ddi cao véi gid
tri 1a 0,849.

Duya vao cic chi s6 nay, c6 thé sap xép kha
ning phan biét tir cao dén thap cua 15 locus
nghién cuu lan Iugt nhu sau: D8S1179;
D5S818; D13S317; vWA; D16S539; D7S820;
FES/FPS; HPRTB; THO1; CSF1PO; D3S1358;
F13A01; TPOX; LPL; F13B.

Kha ning phan biét dat dugc véi to hop 9
locus 1a trén 0,99999999 va voi 15 locus 1a trén
0,9999999999999. Trong nghién ctu cua
Szczerkowska trén 145 c4 thé nguoi Ba Lan
[13], kha nang phan biét dat dugc voi td hop 15
locus STR 1a 0,9999999999999999 cao hon so
véi nghién ctru cua ching toi. Tuy nhién & day
tic gia su dyng hé locus thudoc bd kit
AmpF/STR Identifiler (AB - My), trong d6 c6
9/15 locus gidng vé6i cdc locus ma chiing toi
khao sat. Nghién ctru cua Liang Lei trén 183 ca
thé nguoi Han — Trung Qubc [9] ciing dua ra
kha ning phén biét cho t6 hop 12 locus STR Ia
0,999999999999999 khi sir dung bo kit
Investigator HDplex cua hiang Quiagen - Duc.
Pay 1 t6 hop cdc locus hoan toan mdi va ciing
moi dugce hing Quiagen dua ra thuong mai héa,
khong c6é locus nao trung voi cac locus ma
chuing t61 nghién ctru.

4. Két luan

Di khao sit tan suit alen 15 locus STR da
hinh (D5S818, D7S820, D13S317 , CSF1PO,
TPOX, THO1, DI16S539, D3S1358, vWA,
F13B, FES/FPS, LPL, F13A01, D8S1179 va
HPRTB) & 250 c4 thé ngudi Viét , phat hién va
xdy dyng bang phan bd tan suat cho 106 alen &
15 locus. Ba danh gia dugc tinh da hinh va kha
ning phén biét c4 thé cua t6 hop 15 locus STR
trong phan tich nhan dang ca thé ¢ quan thé

nguoi Viét. Kha ning phan biét cd thé khi sir
dung td hop 15 locus STR dat dugc 1a trén
0,9999999999999. C6 thé sir dung két qua khao
st tAn suét alen 15 locus STR cho tinh todn do
tin cdy trong truy nguyén ci thé va xdc dinh
huyét théng & quan thé ngudi Viét.
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Allele Frequencies of Fifteen STR Loci D5S818, D7S820,
D13S317, CSF1PO, TPOX, THO1, D16S539, D3S1358,
vWA, F13B, FES/FPS, LPL, F13A01, D8S1179 and HPRTB
in Vietnamese Kinh Population
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Abstract: Fifteen STR loci were analyzed on 250 unrelated individuals of Kinh population from
Hai Phong province of Vietnam. The 15 STRs were all in Hardy-Weinberg equilibrium. Allele
frequency for a total of 106 observed alleles is from 0.002 to 0.688. Twelve rare alleles were identified
and named 8 (CSF1PO); 8 and 15 (D16S539); 14 (D7S820); 8 and 18 (D8S1179), 8 and 13 (F13A01);
7 and 11 (F13B), 15 (FES/FPS) and 8 (LPL). The frequency of each allele was only 0.002. Differences
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on allele contribution were observed in 4, 9 and 7 of fifteen loci when comparing with same STR loci
in Chinese (Han), Polish (North region) and American (Africa) populations, respectively. Combined
power of discrimination (PD) were investigated for multiplexes of 9 and 15 loci equaled to
0,999999998558004 and 0,999999999999984, respectively. These 15 STR loci could provide highly
informative polymorphic data for paternity testing and forensic identification in the Kinh population in
Vietnam.
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