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Tém tit: Cac miu ADN tach chiét tir mau, gbc toc, mong tay hodc mong chan cia 205 ngudi dan
ong khoe manh, khong c6 quan h¢ huyét théng, thudc dan toc Kinh & Viét Nam duoc léy mau
ngau nhién di duoc khuéch dai béng st dung bo kit AmpFISTR® Yfiler™ PCR Amplification Kit
(Yfiler). Ap dung phuong phap dém truc tlep va phan tich bang phin mém Arlequin 3.1 dé xac
dinh tn s alen, xac dinh khoang cach di truyén sir dung co sé dit liéu tryc tuyén Y-Chromosome
haplotype. Két qua thu dwoc 205 haplotype, mirc d6 da dang haplotype 1a 1, da dang locus trung
binh 1a 0,7506 va dao dong tir 0,2373 & locus DY S438 dén 0,9049 & locus DYS385. Pay 1a nhitng
két qua ddu tién danh gia da dang di truyén quan thé dwa trén 17 chi thi di truyén STR
(short tandem repeat) trén nhiém sac thé gidi tinh Y (Y-STR) & quan thé nguoi Kinh (Viét Nam).

Tir khéa: Nhidm sic thé Y; Y-STR; da dang haplotype; quan h¢ huyét thong; Y filer kit.

1. Mé dau

O nguoi, nhidém sac thé gidi tinh Y nho hon
nhiéu so v&i nhidm sic thé gidi tinh X va sb gen
trén Y chi chiém khoang 2% tong sé gen trong
hé gen don boi va dai khoang 60 Mb. Cac ving
khong tai t6 hop (NRY) trén nhiém sic thé giéi
tinh Y ctia ngudi chiém xap xi 95% cua toan bd
nhiém sic thé [1]. Cac doan lip ngin trén
nhiém sic thé giéi tinh Y (Y-STR) c6 d6 dai tir
2-7 bp trén ving khong tai t6 hop (NRY), chi
xudt hién ¢ nam gidi va dugc truyén tir nguyén
ven tir cha sang con trai, trir truong hop dot
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bién. Do vay, phén tich Y-STR 1a rat quan trong
cho gidm dinh ADN hinh su, nhu trong viéc
nhén dang nguodi chua rd tung tich; truong hop
bi xam hai tinh dyc, khi ma phan tich ADN
nhidm sic thé Y c6 thé tach riéng duoc kiéu gen
clia nam gi6i trong mau dich 4m dao va truong
hop miu 14n; xac dinh quan hé huyét thong theo
dong cha trong trudng hop nguoi cha di chét;
x4c dinh amelogenin Y thiéu cua ngudi dan
ong; nghién cuu su di cu cua con nguoi, nghién
clru tién hoa pha hé,... [2-3].

Téan sb cua haplotype trong quan thé rat
quan trong, dac biét vdi tinh toan xac sudt trong
giam dinh ADN hinh sy. Viéc tang cuong s
dung cac marker Y-STR cua nguoi ung dung
trong phap y, trong nghién ctru _nhan chung hoc
va khao cb hoc di tao ra su nd luc hop tac dé
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thu thap dit liéu haplotype tir cac quan thé khac
nhau va dé xay dung cdc co s¢ dir ligu Y [4].
Bai bao nay cong bd nghién ctru cau tric di
truyén ctua ngudi Viét (Kinh) trén chi thi di
truyén Y-STR ctia nhiém séc thé Y va 1a co s&
cho viéc giam dinh ADN hinh sy, xac dinh
huyét thong ciing nhur gop phan xay dung co s&
dir li€u cho nghién ctru pha hé.

2. Vit liéu va phwong phap nghién ciru
2.1. Mdu nghién ciiu

Toan bd 205 miu c4 thé dan éng ngudi Viét
Nam (dan tdc Kinh) khoe manh, khong c6 quan
hé huyét théng tryc hé voi nhau dugc thu thap
tir thang 10/2010 dén thang 3/2015 tir cac tinh,
thanh phé 16n & Viét Nam (Ha Noi, Pa Nang,
TP H6 Chi Minh) va cac ving lan can. Pa co
mot sd tac gia nghién ctru vé 17 chi thi trén
nhidm sic thé Y (Y-STR), tuy nhién chua co
nghién ctru ndo khao sat véi so lugng mau 16n
(hon 200 mau) dbi voi nguoi Kinh - Viét Nam.
Cac mau trong nghién ctru nay dugc phan tich
cht yéu 1a miu téc, mot sd trudong hop 1a miu
mong tay, moéng chén. Déi véi cdc ca nhén dén
truc tiép phong thi nghiém, mAu tién hanh thu
chu dong 12 miu mau va dugc thu trén gidy
FTA"™ chuyén dung, lugng mau mau luu trén
gidy FTA™ c6 kich thudc 2x2 (mm).

2.2. Tach chiét va phén tich ADN

ADN cua cic mau toc, mong duoc tach
chiét bang dung dich Chelex-100"" két hop bo
sung proteaza K va 0 ¢ nhiét dd 56°C. Vi cac
mAu mong chén tay: bd sung dém Tris - EDTA
pH 8,0 d¢ hoa tan va bao quan ADN. Vi mau
mau thu trén gidy FTA™: ra véi dung dich
FTA™ va DDW" va st dung truc tiép mau
FTA™ cho phan ting PCR.

ADN duoc dinh lugng bang phwong phap
Realtime PCR st dung bd kit Quantifiler™
Human DNA (Applied Biosystems, My) v&i hé
théng Real-Time 7500 (Applied Biosystems,
M) [S]. .

1,0 ng ADN khuén cho moi mau duwoc phan
tich bang bo kit Yfiler nham khuéch dai 17

locus Y-STR bao gdm: DYS19, DYS389I,

DYS3891l, DYS390, DYS391, DYS392,
DYS393, DYS385, DYS437, DYS438,
DYS439, DYS448, DYS456, DYS458,

DYS635, va GATAH4. Phan ung PCR thuc
hién trén may khuéch dai gen GeneAmp 9700
(Applied Biosystems, My). San pham khuéch
dai Y-STR duoc dién di va phan tich trén may
gidi trinh tu gen ABI 3130 Genetic Analyzer
v6i phan mém Genemaper-ID, sir dung kich
thudc chudn (GeneScan-500 LIZ, Applied
Biosystems, My) va thang alen chuin duoc nha
san xuit cung cap theo kit Y filer.

2.3. Phan tich thong ké

Alen dugc nhan dién va tinh tin suét
haplotype bang cach dém tryc tiép. Chi sé da
dang locus va haplotype (H) duoc tinh bing
cach str dung phan mém Arlequin 3.1 [6] theo

cong thtrc:
k
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Trong d6: H 14 chi s6 da dang haplotyep, n
1a s6 lwong mau nghién ciru va Pi 1a tin suit
ctia haplotype thr I (k 1a sé Haplotype quan sat
dugc). Pa dang di truyén locus (GD) dugc tinh
toan theo cung cong thirc trén, sir dung tan s6
alen thay tin suét haplotype dé tinh toan (k la
s6 alen nhan dién duogc trong locus gen khi
khao sat n mau nghién ctru).

St dung cong cu tryc tuyén YHRD
(www.yhrd. org) dé thuc hién danh gia khoang
cach di truyen ctia quin thé nghlen cuu voi cac
quan thé khac da dugc cong bd trén co s¢ dir
ligu. Khoang cach di truyén cac qu?m thé (Rst)
12 phin mé rong cua bién phap FST duoc tinh
theo cong thire: Rst = (Sb - Sw)/Sb Trong do
Sw la tong liy theo qui dao ciia 2 lan trung bmh
trong s0 cua nhiing phucng sai bén trong quan
thé V(A) va V(B), Sb 1a tong theo nhiing qui
dao cua 2 1an phuong sai V(A+B) & quin thé
két hop. Gia tri P duoc tinh toan bang phan tich
phuong sai phan tt (AMOVA) véi 10.000 hoan
vi, st dung cong cu truc tuyén YHRD. Kiém
dinh v61 mue v nghia P<0,05.
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Trudc ti€n, so sanh khoang cach di truyen
gilta quén thé nghién ctru véi cac quan thé gin
veé vi tri dia ly dé thay duogc sy phu hop gitra di
truyén quan thé véi vi tri dia ly. Cac quan thé
khac nhau dugc chon gom Nguoi Viét Nam co
dir liéu trén YHRD (quan thé nguoi Hoa
(s6 haplotype, n = 7); nguoi Kinh (6 TP H Chi
Minh, n = 45); nguoi Kinh (Viét Nam,
n = 123); ngudi Mong (n = 59); ngudi Nung
(n =7); nguoi Tay (n = 21) va nguoi Kinh (¢
Ha Noi, n = 48)) va cac quén thé thudc cac dan
toc gin vé mit dia Iy va lich str véi Viét Nam
dugc so sanh nhu Trung Qudc (Jiangsu,
n =248, Jiangxi, n =72 va Dai Loan, n = 41).

Budc tiép theo, so sanh khoang cach di
truyen gilta quan the nghién clru vdi céc quan
thé nguol ¢ cac qudc gia khac xa vé vi tri dia ly
dé thay r0 su khac biét dang ké vé& mat di
truyén. Cac quén thé duoc chon gém: Ngudi
Braxil (Rio de Janeiro, n = 100), nguoi DPuc
(Berlin, n = 153, nguodi Nigeria (Ibadan,
n = 116, nguoi Ethiopia (Amharic, n = 152),
nguoi Romani (Bulgaria, n = 228 va My
(European American, n =1744).

3. Két qua va théo luan
3.1. Két qud nghién citu

Két qua nghién ctru tir téng s0 99 alen & 17
locus Y -STR trong 205 mau haplotype cho
thiy khong c6 haplotype nao tring nhau. Chi s6
da dang haplotype tuong img H = 1. Locus da
hinh nhit 14 DYS385a/b vé6i chi sé da dang di
truyén locus (GD) 1a 0,9049 va su da hinh it
nhat & locus DYS438 vai gia tri GD 1a 0,2373.

Ngoai locus DYS385, cac locus DYS389II,
DYS458 va DYS6335 cho cac gid tri GD cao
nhit. Locus khac nhau di c6 sb lugng cac alen
khac nhau. M6t alen trung gian da dugc nhin
théy tai DYS385 Ia alen 18.2. Mot null alen da
dugc quan sat thdy & DYS456 (Bang 1). Phat
hién 1 locus c6 3 alen la locus DYS385a/b &
mau ID114: alen 13, 14,18.2 va ¢ mau ID149:
alen 13,17,18.

St dung cong cu truc tuyén AMOVA  trén
co so dit lisu YHRD (www.yhrd.org) cho thy

quan the nguoi Kinh (Viét Nam) nghién ciu
kha gan V01 quan thé nguoi Viét ¢ Viét Nam va
¢6 su tuong dong co y nghia thong ké voi ngudi
Viét (Kinh) & Ha No6i va nguoi Viét (Kinh) ¢
TP Ho Chi Minh d3 dugc cong bd trén co sé dit
liéu YHRD. So sanh timg cdp cho thay quan thé
nguoi Kinh (Viét Nam) trong nghién ctru va
nguodi Viét (Kinh) & Ha Noi c6 khoang cach di
truyén Rst = 0,0223, p = -1,0000; v&i ngudi
Vigt (Kinh) ¢ TP HO6 Chi Minh c¢6
(Rst = 10,0042, p = -1,0000) (Bang 2).

Ket qua sb liéu ¢ bang 3 cho thdy mbi lién h¢
kha gan giita quan thé nghién ctru véi quan thé
nguoi Jiangxi (Han) va Jiangsu (Han) ¢ Trung
Quéc va quan thé Han ¢ Dai Loan. So sanh voi
cac quan thé song & qudc gia co vi tri dia ly xa voi
Viét Nam va khac biét v€ lich sir va van hoa cho
thdy quan thé nghién ctru c6 su khac biét rat dang
ké nhu v6i ngudi My (Rst = 0,3836, P<0,0001);

nguoi Piac (Rst = 0,3562, p = -1,0000); nguoi
Romani (Rst = 0,2918, p = -1,0000) hay voi
ngudi Ethiopia (Rst = 0,3139, p = -1,0000) va

dac biét la khac bi¢t dang ké véi nguodi Nigeria
(Rst= 10,5084, p = -1,0000).

3.2. Thdo ludn

Nghién ctru ctia ching toi cho thiy quan thé
ngudi Kinh (Viét Nam) c6 tinh da dang di
truyén cao, dac biét locus DYS385 ¢o tinh da
hinh kha cao (GD = 0,9049). Ngoai ra chung toi
phat hién ra mét alen la (null allene) & locus
DYS456 va 3 alen ¢ locus DYS385, mot alen
trung gian (18.2) ¢ locus DYS385, cac chi thi
nay co gia tri cao trong gidm dinh ADN hinh su
va xéac dinh quan hé huyét thong.

Trén co s& dit ligu YHRD dé c6 mot s6 dit
lidu Y-STR cua nguoi Viét. Tuy nhién, cac
nghién ctu nay thuc hién véi sO lugng mau
nghién ciru nho, ving thu mau hep, chua c6
tinh dai dién (tiéu quan thé). Nghién ciru nay 1a
nghién ctru da dang haplotype - YSTR dau tién
& Viét Nam c6 quy md du 16n, khu vyce thu mau
rong (nguoi Kinh ¢ cac tinh va thanh phd 16n
va ving lan cén) va dbi twong thu miu duoc
x4c minh nén két qua dam bao duoc cac yéu td
khach quan trong chon mau va thng ké.
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Bang 1. Tén sut alen va chi s§ da dang locus gen ctia 17 locus Y-STR

Alen  DYS4%6 DYS3I DYSS0 DYSSOI DYS48 DySI9 DYS3 DYS9l DYSA9 DYS6S DYS32 Y GATAHA DYS7 DYSS8 DYSHS  Akn DYS385
6 00098 1313 00439
7 1219 00044
8 00049 1319 01512
9 00049 00146 1420 00049
10 00049 05659 00341 00049 01512 08683 1220 00098
11 01073 03002 02146 00829 04098 00976 13,182 00927
12 02537 00049 02585 00293 05951 00390 04049 00146 1318 02195
13 093 04390 00098 01659 0,1415 07220 00244 00195 14,14 00044
14 01854 02000 00049 00829 04976 00146 01317 00098 08049 11,18 00439
15 0639 0lI71 03512 00732 00195 0,1610 00098 1520 00044
16 0,1024 01366 04341 00146 00146 1218 00488
17 00390 02049 01171 088 1314 00098
18 03512 05024 1619 00146

18.2 1120 00098
19 0,1463 00341 ols6l 1213 00146
20 00390 00829 01610 1320 00341
21 04732 0l4 1419 00146
22 00146 02293 00049 1119 00049
23 02732 0,1268 1417 00098
24 04341 00439 1215 00049
25 02488 00098 15,19 00195
26 0m93 00098 1217 00146
27 00390 14,18 00878
28 02585 1216 00098
29 02683 212 00098
30 03268 1317 00044
31 00878 11,16 00098
32 00098 1416 00049

null 00049 15,182 00146

13,1419 00049
131719 00049
GD 0471 048 0672 0748 07832 06707 06559 0501 05812 07008 04549 06478 0273 0B 04 09049
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Bang 2. Bang gié tri Ry va P cua quan thé ngudi Viét (Kinh)

Quin thé nguoi Viét Nam Viétnam  Tp Hb Chi Minh, Viét  Viét Nam Viét Nam Viét Nam Viét Nam Ha Noi,
& [Kinh] [Hoa] Nam [Kinh] [Kinh] [Mong] [Nung] [Tay] Viét Nam
Viét Nam [Kinh]] - -1,0000 -1,0000 -1,0000 -1,0000 -1,0000 -1,0000 -1,0000
Viét Nam [Hoa] 0,0568 - -1,0000 -1,0000 -1,0000 -1,0000 -1,0000 -1,0000
Tp Ho Chi Minh,
Viét Nam [Kinh] 0,0042 0,0565 - -1,0000 -1,0000 -1,0000 -1,0000 -1,0000
Viét Nam [Kinh] 0,0095 0,0388 0,0237 - -1,0000 -1,0000 -1,0000 -1,0000
Viét Nam [Mong] 0,0583 0,0557 0,0489 0,0673 - -1,0000 -1,0000 -1,0000
Viét Nam [Nung] 0,0196 -0,0584 0,0318 -0,0116 0,0866 - -1,0000 -1,0000
Viét Nam [Tay] 0,0377 -0,0024 0,0294 0,0125 0,0979 -0,0757 - -1,0000
Ha Noi Viét Nam 0,0223 0,0358 0,0141 0,0276 0,0343 0,0193 0,0379 -
+ Rst 1a gia tri & dudi dudng chéo,+ P <0,05 ¢6 y nghia théng ké
Bang 3. Bang gié tri Ry va P giita quan thé nguoi Viét (Kinh) va cac nudc
Rio de . . . -
AR . Viét Janeir, Bulgaria Jiangs, £ Jiangx, Trung Ethiopia Ber}m, Ib.a dap, bai My
Quan the nguoi . . . Trung Quoc Z . btrc Nigeria Loan [European
[Kinh] Braxin [Romani] Quoc [Han] [Amharic] .
[African] [Han] [German] [Yoruba] [Han] American]
Viét Nam [Kinh] - -1,000 -1,000 -1,0000 -1,0000 -1,0000 -1,0000 -1,0000 -1,0000 -1,0000
&‘;rieaff]‘“em Braxin 0,2374 - -1,0000 -1,0000 -1,0000 -1,0000 -1,0000  -1,0000  -1,0000  -1,0000
Bulgaria [Romani] 02918  0,1652 . -1,0000 -1,0000 -1,0000 -1,0000 41,0000 -1,0000  -1,0000
Jiangsu, Trung Quéc [Han] ~ 0,0750  0,1401 0,2199 - -1,0000 -1,0000 -1,0000 41,0000  -1,0000  -1,0000
Jiangxi, Trung quéc [Han] ~ 0,0249  0,1754 0,2835 0,0156 . -1,0000 -1,0000 -1,0000  -1,0000  -1,0000
Ethiopia [Ambharic] 0,3139 0,1084 0,1185 0,2339 0,2524 - -1,0000 -1,0000 -1,0000 -1,0000
Berlin, Burc [German] 0,3562 0,1411 0,3781 0,2007 0,3011 0,3097 - -1,0000 -1,0000 -1,0000
Ibadan, Nigeria [Yoruba] 0,5084 0,3476 0,3681 0,4567 0,5171 0,2732 0,5959 - -1,0000 -1,0000
Pai Loan[Han] 0,0400 0,2027 0,2956 0,0313 -0,0010 0,2491 0,3505 0,5443 - -1,0000
My [European American]  0,3836  0,1711 0,4056 0,2420 0,3209 0,3843 0,0385 0,5975 0,3728 -
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Nghién ciru tuong dong véi cac qu?m thé
(c6 dir liéu trén YHRD) o vi tr1 dia ly gan va
khac biét di truyen v6i cac quan thé & nhiing
khu vuc xa nén két qua nghién ctru 1a phu hop
gita ddc diém di truyén quan thé véi dic diém
dia ly, di cu quan thé.

Két qua nghién ctru budc diu nay gop phan
hinh thanh co s¢ dit liéu di truyén Y-STR cho
muyc dich giam dinh ADN hinh sy, xac dinh
quan hé huyét théng, tim tung tich nan nhan
trong tai nan, tham hoa va xac dinh danh tinh
cac Liét sy hi sinh trong chién tranh.

4. Két ludn

Két qua nghién ciru cho thiy chi s da dang
haplotype tuong ung H = 1 (khong co
haplotype nao tring nhau trong sb 205 mau
nghién cuu).

Tinh da hinh cao & cac loucus Y-STR d6i
voi nguoi Kinh - Viét Nam trong dé locus da
hinh nhit 1a DYS385a/b v6i chi sé da dang di
truyén locus (GD) 1a 0,9049 va sy da hinh it
nhit & locus DYS438 voi gia tri GD 1a 0,2373.

Loi cam on

Cac tac gia xin chén thanh cam on Vién
Khoa hoc hinh su - Bé Coéng an, Cong ty co
phan Phén tich di truyén (Gentis) va Khoa Sinh

hoc, Truong Pai hoc Khoa hoc Ty nhién,
DPHQGHN da gitp d& trong cong tac phan tich
mau. Kinh phi nghién ciru duoc tai trg tir Cong
ty C6 phan phan tich di truyén (Gentis) va Vién
Khoa hoc hinh sy, B6 Cong an.
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Study on Haplotype Diversity of Y-STR Loci
of the Kinh Population in Vietnam
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Abstract: The study was carried out to determine allele frequencies of Y-STRIoci in order to apply
in the statistical validation of forensic case and paternal lineages. 17 Y-STR loci were co-amplified
(including: DYS19, DYS389I, DYS38911, DYS390, DYS391, DYS392, DYS393, DYS385, DYS437,
DYS438, DYS439, DYS448, DYS456, DYS458, DYS635, and GATAH4) using DNA genome
extracted from blood, hair root and finger nail samples of 205 unrelated men on Kinh population in the
North and South of Vietnam.

The studied population shows that a relatively close relationship between the Jiangxi (Han) and
Jiangsu (Han) populations in China and the Han population in Taiwan. Compared to other population
with geographic locations far removed from Vietnam and historically and culturally diverse, there are
significant differences as with Americans (Rst = 0.3836, P <0.0001); The Germans (Rst = 0.3562,
p = -1.0000); The Romans (Rst = 0.2918, p = -1.0000) or Ethiopian (Rst = 0.3139, p = -1.0000) and
particularly significant differences with Nigerians (Rst = 0.5084, p = -1.0000).

The genetic diversity indexes at each locus and the haplotypes were examined; Genetic distances
between the King population in this study and neighboring populations and geographically remote
populations are consistent with the migration history.

Keywords: Chromosome Y; Y-STR; haplotype; polulation; Yfiler kit.



