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PAT VAN PE

Trong nhitng nam qua, sy phat trién manh mé cua sinh hoc phan ti va
cong nghé gen da dem lai nhiéu thanh tuu khoa hoc. Mot trong nhirng thanh
tuu quan trong d6 la viéc giai trinh tu hoan chinh hé gen ngudi. Cong trinh
nay da ma ra nhitng trién vong hét stc to 16n ddi voi linh vuc y hoc. Cac nha
khoa hoc da tim duoc ban chat ciia hang ngan gen c6 lién quan dén bénh tat,
dua ra duoc cac phuong phap chin doan, diéu tri méi, nhanh va c6 hiéu qua.
Hé gen ngudi gom co hai phan: hé gen nhan (hé gen nhiém sac thé) va hé gen
té bao chat (hé gen ty thé). Hé gen trong nhan c6 kich thudc Ién khoang 3,2
ty bp, trong khi d6 hé gen ty thé co kich thuéc 16569 bp, nho hon hé gen
trong nhan rat nhiéu lan. Tuy nhién, hé gen ty thé véi cac dac diém di truyén
theo dong me, sé luong ban sao Ion va khong tai td hgp nén viéc nghién ctiu
hé gen ty thé khdng nhirng c6 ¥ nghia quan trong trong chan doan, diéu trj cac
bénh di truyén ty thé ma con co ¥y nghia trong nghién cau méi quan hé di
truyén, tién hda caa quan thé nguoi.

Viung HV1, HV2 (Hypervariable region 1, 2) 1a doan DNA nam
trong ving diéu khién cua DNA ty thé. Pay 1a ving c6 tan s6 dot bién cao
nhit trong hé gen ty thé nguoi [1]. Hién nay, nguoi ta da thong ké duoc
trén 150 bénh di truyén khac nhau do DNA ty thé quyét dinh [2]. Do d6, da
c6 nhiéu nghién ctu tap trung tim hiéu vé méi lién hé caa nd voi céac loai
bénh nhu bénh di truyén, bénh vé co, bénh than kinh, bénh chuyén héa, 130
hoa, bénh ung thu trong d6 cé ung thu vi. Cac nghién cau gan day da xac
dinh duoc nhiéu bién d6i cia DNA ty thé c6 lién quan véi bénh ung thu vu,
bao gém nhiing thay doi vé sé luong ban sao [3] [4], bién d6i muc do biéu
hién va hoat dong cua céc tiéu don vi caa chudi hd hap va cac dot bién diém

cua DNA ty thé [5]. Tuy nhién, céc két qua nghién ctu van con gay nhiéu



tranh c&i va cé nhiéu diéu chua dugc 1am sang to. Cac bénh do rbi loan DNA
ty thé thudng duoc biéu hién da dang lién quan dén rdi loan qué trinh tong
hop protein, c6 thé don thuan chi 1a cac biéu hién cua su dét bién diém céc
nucleotid hoic c6 thé lién quan dén céc da hinh don nucleotid (Single
Nucleotid Polymorphisms - SNP). Nhu viy, tinh da hinh/ dot bién cua DNA
ty thé c6 lién quan dén nhiéu loai bénh tat khac nhau, cac két qua nghién
ctru vé tinh da hinh/dot bién cua DNA ty thé 1a co s& khoa hoc can thiét
cho nhitng nghién ctru vé cac bénh ly DNA ty thé.

DNA ty thé véi nhitng dic diém di truyén vu thé caa minh da nhanh
chéng tro thanh d6i trong duoc nghién cau rong réi trong nhiéu linh vuc dic
biét 1a linh vuc y hoc, sinh hoc phan tir va di truyén hoc... [6] [7]. Trong do,
ving HV1 va HV2 véi toc do tién hoa nhanh, nhiéu diém da hinh, nhiéu loai
dot bién, nén cac thong tin vé trinh ty, da hinh cua vung nay duoc quan
tam nghién ctu nhiéu nhat. Vi vay, ching toi tién hanh nghién ctu dé tai:
“Panh gia tinh da hinh ving HV1, HV2 trén DNA ty thé & mét s6 dan toc
va bénh nhan ung thw va ngwoi Viét Nam”. V&i ba muc tiéu chinh:

1. Xdc dinh ty I¢ mét s6 SNP (Single Nucleotid Polymorphisms) viing
HV1, HV2 trén DNA ty thé ¢ 4 din téc Kinh, Chim, Muong,
Khmer ngwoi Vigt Nam.

2. Phdn nhém SNP dic trung ving HV1, HV2 ciia DNA ty thé trén 4
dan tgc Kinh, Cham, Mwong, Khmer nguwoi Viét Nam.

3. DPanh gia mét sé6 SNP ving HV1 ciia DNA ty thé trén bénh nhan

ung thu vu.



Chuwong 1
TONG QUAN TAI LIEU

1.1. DNA ty thé
1.1.1. Ty thé

Ty thé la bao quan c6 hinh tru dai, toan bo cau tric cua ty thé duoc bao
boc bai hai 16p mang cau tao boi protein va 16p phospholipid kép. Khong gian
bén trong chua chat nén, DNA ty thé, ribosom... Ty thé la trung tm ho hap
cua té bao, 1a noi san sinh ra ATP, cung cap ning luong cho té bao. Ty thé c6
hé gen doc 1ap nén cd kha nang tu sinh san bang cach phan doi ty thé me dé

sinh ra cac ty thé con [8].
1.1.2. Cdu triic DNA ty thé

DNA ty thé c6 ciu tric soi kép, mach vong khong lién két voi protein
histon, nam trong chat nén cua ty thé va chiém khoang 5% tong s6 DNA cua
mdi té bao. Trinh tw DNA ty thé hoan chinh ciia nguoi dau tién di duoc
Anderson va céc tac gia cong bé nam 1981 [9], nim 1999 Andrews va céc tac
gid da chinh stra lai trinh ty nay va hién nay dugc goi 1a “trinh tu chuan
Cambridge di chinh stra - rCRS” [10]. DNA ty thé c6 kich thudc 16569 bp,
ma hoa cho 37 gen, 13 gen ma hoa cho 13 chudi polypeptide tham gia vao
chudi ho hép té bao, 22 gen ma hda cho 22 RNA van chuyén, 2 gen ma hoa
cho 2 RNA ribosom. C6 thé thay hé gen ty thé ngudi kha gon va hau hét déu
tham gia vao ma héa gen. Vung duy nhat khong ma hoa & DNA ty thé 13 ving
diéu khién D-loop (Displacement loop) ¢6 chtra hai ving HV1 (Hypervariable
region 1) va HV2 (Hypervariable region 2).



IT,, D-loop
IT,s ‘—‘.F 1

125 rRMNA T

MesED

cCon K lATPﬂsnG
ATPased

Hinh 1.1: So d6 céu tao chi tiét ciia DNA ty thé nguwoi [11]

Chu thich: Phdn tir DNA mach vong, kép, kich thuoc 16569 bp. Vi tri
ciia cdc gen md héa cho 13 chudi polypeptid, 2 RNA ribosom (128 va 16S)
va 22 RNA vin chuyén dwoc trinh bay tiwong g trén hinh trén. Ving diéu
khién D-loop chita cdc diém khéi dau sao chép, promoter ciia chudi ndng,

nhe va chira ving siéu bién HV1 va HV?2.

1.1.3. Vang HV1 va HV2 trén DNA ty thé
1.1.3.1. Viing dieu khién D-loop

Vung diéu khién D-loop c6 kich thudc 1121bp, nam tir vi tri 16024-
16569/0-576 va giita hai gen tRNA van chuyén cho Phenylanalin va Prolin,
chiém khoang 7% tong luong DNA ty thé, chtra cac trinh tu khai dau cho qué
trinh tai ban DNA ty thé va cac doan diéu khién cho qué trinh phién ma cua
cac gen chtrc nang trong vung dugc ma hoa [9]. Pay la ving dugc xem la cé
nhiéu dot bién nhat véi tan sé dot bién cao hon cac ving khac cua hé gen ty
thé khoang 4,4 lan [12].

Trinh tu hoan chinh viing diéu khién D - loop trén DNA ty thé caa nhiéu

dan toc thudc cac chang toc ngudi khéc nhau, & cac chau luc khéc nhau trén thé



gi6i duoc cdng bd trong (http:/mmww.mitomap.org), cho dén nay da cd vai
nghin trinh ty ving D - loop da duogc cong bd. C6 trén 300 trinh ty hoan chinh
cua hé gen ty thé nguoi thudc cac chang toc khac nhau dwoc nghién cau va
ding ky trong cac ngan hang trinh tu gen quéc té EMBL/Genbank/DDBJ
(http://www.genpat.uu.se/mtDB/index.html). Céc cong b nay cho thay trinh tu
hé gen ty thé néi chung va ving diéu khién D-loop néi riéng cua cac ching toc
va dan toc khac nhau c6 nhitng khac biét nhat dinh [13]. S6 lwong céc trinh ty
D-loop ciing nhu trinh tu toan bo hé gen ty thé cua cac c& thé ngudi thudc cac
dan toc khac nhau trén thé giéi duoc giai ma van tang 1én khong nging.

1.1.3.2. Ving HV1, HV2 ciia DNA ty thé

Nam 1981, Anderson va cong su da xac dinh dugc hai doan DNA trong
viing D-loop duoc goi 1a viing siéu bién 1 (HV1- Hypervariable region 1) va
viing siéu bién 2 (HV2- Hypervariable region 2) [9]. Vi tan s dot bién cao,
nhiéu diém da hinh nén hai viing nay dugc tap trung nghién ciu nhiéu hon ca,

dac biét 1a vang HV 1.
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Hinh 1.2: Hinh trinh bay vi tri hai viing HVI va HV2 trén DNA ty thé
(theo www.dnatestingcentre.com)
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O mot s6 ca thé, hai ving HV1 va HV2 c6 cac doan 1ap lai lién tiép cac
nucleotid Cytosin, thuong duoc goi la cac doan poly C. Trén vung HV1 doan
poly C nam tir vi tri 16183 - 16193 con trén ving HV2 doan poly C nam tir vi
tri 303 - 327. O trinh ty mtDNA hoan chinh cua ngudi dau tién duoc cong bd
nam 1981 [9], doan poly C cua ving HV1 dugc ngat quing bai nucleotid
Thymin & vi tri 16189. Tuy nhién, rat nhiéu trinh tu DNA ty thé c6 dot bién
T16189C tao thanh chudi c6 10 nucleotid Cystosin lién tiép. Dot bién
T16189C duoc xem 1a dot bién c6 téc d6 cao nhét trong hé gen ty thé nguoi
[14]. Céc nghién ciu cho thay, trong céc té bao, c6 nhiéu loai DNA ty thé c6
chiéu dai va trinh ty doan poly C khéac nhau, day Ia hién tuong “di té bao
chat” doan poly C. Ty 1& phan trim cac phan tir DNA ty thé mang cac do dai
doan poly C khéc nhau la on dinh & mdi ca thé, duoc di truyén theo dong me

va dugc tao mai trong qua trinh phét trién [15].

Viéc phan tich cac da hinh di truyén DNA ty thé nham lam sang to méi
quan hé di truyén giita cac cé thé, ddng thoi nghién ciu méi lién quan giira
DNA ty thé véi cac bénh di truyén theo dong me. Da sé cac nghién ciu dua
trén tinh da hinh cta vung diéu khién D-loop. Céc nghién ciru ciing cho thay
c6 mdi lién hé nhat dinh gitra cac bénh véi trang thai “di té bao chat” & DNA
ty thé caa cac bénh nhan [16]. Mic du, cac nghién cau vé hai ving HV1 va
HV2 dugc thyc hién nhiéu trong nhitng nim gan day, nhung nguoi ta van
chua tim thdy méi lién quan giira ving HV1 va ving HV2 caa DNA ty thé.
Cac nghién ctru khac nhau danh gia toc do dot bién lién quan tai di truyén cua
viing HV1 va HV2 van con gay tranh cdi. Do DNA ty thé khéng tai t6 hop
nén toan bo phan tir DNA ¢ mot lich st tién hoa chung. Tuy nhién, hai ving
HV1 va HV2 lai ¢6 téc d6 dot bién khac nhau va néu sy khac nhau trong téc
d6 dot bién nay du 16n thi cac yéu té da hinh cua hai ving nay cé thé phan

anh duoc cac qua trinh tién hoa khac nhau [17].



C6 rat nhiéu loai dot bién trong ving diéu khién caa DNA ty thé: dot
bién thay thé, mat doan, thém doan nhung hay gap nhat 1 loai dot bién thay
thé nucleotid. Téc d6 dot bién cia DNA ty thé cao nhat & vung diéu khién D-
loop, dic biét 1a & hai ving HV1va HV2, toc d6 nay phu thudc vao vi tri cac
nucleotid khac nhau. M6t sé vi tri nucleotid trong ving diéu khién bi dot bién
thudng xuyén hon cac vi tri khac duoc goi 1a diém nong dot bién (mutational
hotspots) [1].

Viéc nghién ciu hé gen ty thé, giai ma trinh tu nucleotid ving diéu khién
D-loop ciing nhur cac gen khac ciia DNA ty thé, dan dén viéc giai ma toan bo
hé gen ty thé caa nhiéu dai dién dan toc nguoi khac nhau trén thé gidi, cling véi
cac nghién ctu vé dic diém, tinh da hinh cua ving HV1 va HV2 sé& cung cap sb
liéu can thiét cho cac nghién cau vé y hoc, di truyén hoc va nhiéu linh vuc cé

lién quan khac.
1.2. Pic diém di truyén DNA ty thé

Hé gen nguoi gdbm c6 hai phan: hé gen trong nhan va hé gen ty thé. Viéc
sit dung hé gen trong nhan lam ddi tugng nghién ctru c6 mot sé nhugc diém
nhu: tan s6 dot bién thap, dugc di truyén tir ca bd va me, mat khac lai bi phan
ly qua céac thé hé. Vi vay, gen ty thé véi cac dic diém di truyén theo dong me,
tan s6 dot bién cao, sd luong ban sao nhiéu va khong tai to hop 1a thé manh nén
DNA ty thé nhanh chéng tré thanh dbi twong duoc nghién ctru rong rii trong
nhiéu linh vyc dic biét 1a linh vuc y hoc, di truyén. Ngoai ra, thong tin vé cac
trinh tu nucleotid trén DNA ty thé con ¢ ¥ nghia quan trong trong chan doan,
diéu tri cac bénh di truyén ty thé.

DNA trong nhan c6 ciu triic mach thang thuong khong bén, dé bi phan
hay, 1am cho viéc phan tich gap nhiéu kho khin. Trong khi d6, DNA ty thé

mach vong, ¢6 kich thudc nho, ndm trong té bao chat, bén theo thoi gian trong



cac mo khé phan huy nhu mo xwong, ring va toc, nén viée tach chiét, thu nhan
DNA ty thé d& dang hon, dic biét trong nhiing trudng hop phén tich cic mau

bénh pham sau nhiéu nam [18].

O dong vat co6 v 99,99% DNA ty thé duoc di truyén theo dong me
[19], [20]. Trong qua trinh thu tinh, tinh trung chi déng gép hé gen trong nhan
cho hop tir chtr khong déng gop hé gen ty thé. Ty thé cua tinh trung bi loai bo
ngay sau khi vao trimg c6 thé do qu4 trinh phén huy protein phu thudc ubiquitin
[21]. Vi vay, trong da sb cac truong hop DNA ty thé déu dugc nhan tir me. Didu
nay gitp cho viéc nghién ctiru xac dinh mot s6 bénh di truyén theo dong me.
Hién tuong tai t6 hop ctia DNA ty thé rat hiém khi hodc hau nhu khong xay ra
do d6 c6 thé coi DNA ty thé khong c6 su tai to hop, vi vay DNA ty thé gan
nhu hoan toan giéng DNA ty thé me ban dau [22].

Céac dic diém cta hé gen ty thé nhu khong c6 histon bao vé, phan bd
gan chudi phosphoryl oxy hda, noi ma cac gbc tu do duoc tao ra trong qua
trinh oxy hoa, d 1am cho kha ning bi dot bién ctia DNA ty thé cao hon DNA
trong nhan rat nhiéu 1an. Pic biét, cac dot bién cia DNA ty thé thuong trung
tinh, dic hiéu theo quan thé [23]. Téc do dot bién thay thé trong hé gen ty thé
gap khoang 10-100 lan tc do dot bién trung binh ciia hé gen nhan [24]. Téc
do dot bién cua vung diéu khién cao hon vung ma hoéa, cao nhét & hai vung
HV1, HV2 [25]. Tc do dot bién nay co thé 1a do trong qua trinh sao chép c6

16i va ty thé thiéu co ché dé sira chita céc sai sot nhu & trong nhan [26].

Mit khéc, ty thé 1 noi ludn dién ra qua trinh oxy héa, san sinh ra cac
chat oxy hoa manh nhu cac gbc tu do. Cac chit nay s& tac dong dén hé gen
cua ty thé va phat sinh ra cac dot bién. Do cac dot bién 1a ngau nhién nén bat
ky nucleotid nio trong hé gen ty thé ca ving mi hoéa va ving khong ma hoa

déu co thé bi dot bién. Ngoai ra, mdi té bao c6 hang trim, hang nghin DNA ty



thé nén cac dot bién gen ty thé co hai co thé xay ra & tit ca cac mé, sinh
dudng va sinh duc. Cac dot bién & cac mé sinh dudng 1am giam viéc san xuat
nang luong cho té bao. Cac dot bién & cac té bao sinh duc ciua me s& duoc di
truyén cho thé hé sau tao nén cic da hinh DNA ty thé [27]. Va ciing bdi mdi
té bao c6 nhiéu DNA ty thé nén cac gen bi dot bién c6 thé cung ton tai véi cac
gen khong bi dot bién tao nén hién tuong khong ddng nhit. DNA ty thé c6 thé
& dang dong nhat khi tit ca cac ban sao cia DNA ty thé 13 nhu nhau. Trong
nhiéu truong hop cac dot bién dang khong dong nhéat khong giy ra nhiing
biéu hién 1am sang hay nhiing biéu hién héa sinh cho t&i khi no dat t6i

ngudng dot bién [28].

Do DNA ty thé duoc di truyén theo dong me nén né tich lity cac dot
bién va phat tdn theo dong me. Hon nita, nho dac tinh chon loc gﬁn nhu vo
tinh nén cac dang DNA ty thé khac nhau khong bi loai bo trong qué trinh
chon loc va do d6 chang trd nén phd bién do su trdi dat di truyén. Chinh vi
vay, da tao nén tinh da hinh cua DNA ty thé, tao nén cac nhom kiéu don cta

DNA ty thé c6 quan hé v6i nhau hay con goi 13 nhém don boi (Haplogroup).

Niam 1987 Cann va dong tac gia da nghién ctru da hinh DNA ty thé
bang k¥ thuat RFLP & 147 c4 thé thudc cac chung toc khac nhau trén thé gidi.
Nghién ctru nay chi ra rang tat ca cac mau DNA ty thé dugc phan tich déu bat
ngudn tr mot to tién chung duoc du doan 1a séng cach day khoang 200.000
nam, thuéc khu vuc cin Sahara & Pong Phi [29]. Ké tir day, bung né mot
cudc cach mang nghién ciru vé hé gen ty thé ngudi, duoc ing dung rong rai
trong cac nghién ctru vé méi quan hé di truyén, hinh su, phap y va vé y hoc.
Mic du, hé gen ty thé chi chiém mot phan rat nho trong hé gen ngudi nhung
cac so lidu vé DNA ty thé dd gop phan lam sang to co ché phat sinh mot sd

bénh gitup cho viéc chan doan va diéu tri bénh co6 hi€u qua.
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Tir cac nghién ctru dau tién vé da hinh DNA ty thé ngudi st dung ky
thuat RFLP va trinh ty doan HV1, HV2 trén vung diéu khién D-loop cia
DNA ty thé, nguoi ta thay rang cac loai DNA ty thé khac nhau c6 thé xép vao
cac nhom don boi khac nhau dua trén sy c6 mat hay Véng mat cac bang khi
cat DNA ty thé bf?mg mot enzym cat gi61 han nao do va dua trén trinh tu dac
trung cua vung diéu khién. Theo d6 mdi nhoém don bdi cé mot bd cac da hinh
don nucleotid (SNP) dic trung. Viéc phan loai va sip xép cac nhom don boi
s& giup phan tich cac dong DNA ty thé theo pha hé, tir d6 c6 thé dung lai
duoc ngudn gbe, mbi quan hé di truyén cho mét bénh nao dé cé lién quan véi

DNA ty thé.

DNA ty thé dugc phan thanh bén nhom don boi ddi véi nguoi Phi la
L0, L1, L2 va L3 trong d6 ba nhém L0, L1, L2 chiém 76% dan s6 chau Phi. O
Pong Béc Phi, hai dong DNA ty thé M va N xuét hién tir nhom L3 khoang
65.000 nam trudc day va 1a to tién cua tat ca cac dong DNA ty thé trén lyc dia
A, Au. O chau Au, nhom L3 va N tao nén chin nhom don bdi 1A H, L J, K, T,
U, V, W, X. O chiu A, hai nhéom don boi 1én 1a M va N phan ly tao nén céc
nhom don bdi nho hon A, B, C, D, F, M, G, Z [30].

HJ, T,
39,000-51,000 y Uk, V

$5,000-70,000

£l

L2
L1
130,000-200,000
Lo

48,000

Hinh 1.3: So' @6 mé ta qud trinh di cw ciia cdc nhém don boi DNA

ty thé nguwoi [30]
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Viéc phan loai DNA ty thé theo cac nhém don boi kha phirc tap, dudi
day 1 so @6 phan nhom don bdi dua theo cac da hinh dic trung trén DNA ty
thé dugc cong bd trén Genbase Tutorials thang 7 nam 2015.
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Hinh 1.4: So' d6 phdn nhém don bji mtDNA theo cdc vi tri da hinh
dac trung [31]



12

Theo Yao va cong su nam 2002, tac gid da phan chia nhom don boi

(Haplogroup) cac dan toc nguoi Trung Qudc dua vao cac vi tri da hinh dic

trung trén hai viing HV1 va HV2 [32]. Cu thé vé cac nhom don boi va vi tri da

hinh dac trung ctia ching trén vung HV1 va HV2 dugc trinh bay ¢ bang sau:

Bdng 1.1: Phdn chia cic nhém don bdi DNA ty thé duwa vao vi tri da hinh
dac trung trén vung HV1 va HV2 [32]

SNP SNP SNP SNP
Haplogroup trén HV1 trén HV2 | Haplogroup trén HV1 trén HV2
(16000+) (73, 263) (16000+) (73, 263)
B4 189, 217 G2 278, 362
B4a 189, 217, 261 M 223
B4b 136, 189, 217 M7 146, 199
B5 189 M7b 297 150, 199
B5a 140, 189, 266 M7b1 129,192,297 | 150, 199
D4 362 M7c 295 146, 199
D5 189, 362 150 M9 234 153
F 304 249Del A M10 311
Fla 129, 172, 304 | 249DelA N9a 257A, 261 150
F2a 291, 304 249Del A R9a 298, 355,362 | 249DelA
Flb 189,304 | 249DelA Z 185, 260, 298 12
249Del A
M8a 184, 298, 319 C 327 249Del A
G2a 227,278, 362 D4a 129, 362 152
D5a 189, 266, 362 150 D4b 319, 362
A 290, 319 Y 126, 231, 146
266A
B5b 140, 189, 243 Flc 111, 129,304 152
249Del A

Chil thich: 249DelA: mat A & vi tri 249 trén ving HV2.
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Ngay nay, véi sy phét trién cua cac phuong phap PCR va phuwong phap
x4c dinh trinh tw DNA ty dong, viéc nghién ctu hé gen ty thé, doc trinh tu
nucleotid cac ving HV1, HV2 cta vung diéu khién D-loop ciing nhu cac gen
chtrc ning khac cua ty thé, dan dén giai ma toan bo hé gen ty thé cua nhiéu
dai dién dan toc khac nhau s& cung cip s liéu cac bo SNP dé phan loai cac

nhém don boi chinh xac va chi tiét hon [23].
1.3. Nghién ciru tinh da hinh don nucleotid
1.3.1. Pa hinh don nucleotid (Single Nucleotid Polymorphisms-SNP)

Pa hinh don nucleotid (Single Nucleotid Polymorphisms - SNP) la
loai bién d6i di truyén phé bién nhat, dai dién cho su khac biét mot nucleotid
trong hé gen ngudi. Su khac biét cho mdi cé thé duoc tao bai su da hinh cua
cac gen. Hién tuong da hinh don nucleotid 1a su khac nhau vé trinh tu DNA
xay ra khi mot nucleotid don A, T, G, C ¢ trong bo gen (hay trong cac trinh
ty duoc phan lap khéc) khac nhau gitra cac ca thé caa mot loai hay gitra cac
cap nhidm sic thé cia mot ngudi. Bé gen nguoi c6 khoang 3 ti base, trong
d6 c6 khoang 10 triéu vi tri base ma tai d6 SNPs xay ra tuong ddi thuong
xuyén. Nam 2003 dy an HapMap (nghién cau vé cac SNPs) di duoc khoi
dong trén toan cau. Muc tiéu cua du 4an HapMap 1a xac dinh cdc mé hinh
phd bién cua su bién doi trinh tu DNA trong hé gen cta con ngudi va théng
tin nay c6 thé tra ctru dugc dé dang. HapMap sé& cho phép kham phé céc bién
thé caa chudi DNA anh huéng dén bénh, tao diéu kién phat trién cac cong cu
chan doan, va ting cudng kha nang dé lya chon cac muc tiéu cho can thiép
diéu tri [33].

Cac nha nghién ctu hy vong tir viéc 1ap ban d6 SNPs va tan s xuat
hién cua ching trong cac quan thé khac nhau, ho c6 thé ting tic dung cua

thudc diéu tri theo tirng dang di truyén khéac biét. Vi c6 rat nhiéu SNP, nén
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muc dich chinh cua HapMap 1a sap xép ching sao cho cac phan tich néi trén
duoc dé dang hon. Cac nha di truyén ¢ gang tim kiém mdi quan hé giita cac
SNP véi nhau, nghia 1a khi mot SNP nao d6 xuat hién thi s& luén c6 SNP tha
hai thir ba ciing duoc tim thiy. Budc ké tiép 1a giai ma dit liéu dé 1ap ban d6
SNP va nghién cau mdi lién hé giita ching, tir d6 c6 thé 1am séng to nguyén
nhan chinh xac cua mot sé réi loan di truyén. Mic du, su khac biét di truyén
gitra cac quan thé khac nhau & céc khu vuc dia Iy khac nhau thuc sy rat nho
thi van ton tai mot khuynh hudng di truyén thé hién sy khac biét rd rang gitra
cac nhom toc nguoi. Vi dy, xét mot nhém SNP, ching co thé lién két theo
mot cach ndo d6 ¢ quan thé nguoi chau A, nhung ching lai lién két theo cach
khac khi xem xét trén chung nguoi chau Au. Ngoai ra khi xem xét toan bo hé
gen thi su khéac biét giita ca thé van nhiéu hon sy khac biét gitra nhom toc
ngudi, tuy thé khuynh huéng so sanh sy khéc biét gitta cc ching ngudi van
t6 ra hitu hiéu trong viéc nghién ciu cac thude diéu tri bénh dic hiéu. Tuy
nhién, khdng phai tit ca moi ngudi trong cing mot ching toc ngudi nao do
déu c6 chung kiéu miu SNP, do d6 sy hién dién hay viang mat caa nhiing

marker di truyén nao d6 1a thuc su quan trong [33].

SNP 14 mét hién tuong phd bién, duoc coi 12 hau qua cua nhimg dot
bién diém thay thé mot cip nucleotid. DPé phan biét dot bién va SNP thi nguoi
ta dya vao tan sé xuat hién trong cong dong. Néu nhitng dot bién xuat hién
> 1% trong quan thé dan cu thi duoc coi 13 SNP. Theo dit liéu cia NCBI tinh
dén thang 6/2012 c6 khoang gan 19 triéu SNPs trong bd gen nguoi. Cac da
hinh don nucleotid c6 tinh chung toc. Cing mdt SNP nhung ty 18 cac bién thé
(variant) trong quan thé khac nhau giita cac toc ngudi, tham chi ¢6 va khong

c0, trong bo gen cua nhitng toc ngudoi khac nhau.
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Hinh 1.5: M6 phong hién twong da hinh don nucleotid [34]

Cac dang da hinh don nucleotid c¢6 thé xuat hién ¢ ving ma hoa,
vung khdng mé hoa protein hoac ¢ vung gitra hai khu vuc ma hoa va khéng
ma hoéa. SNP ¢ thé lam thay d6i ma di truyén hoic khong 1am thay doi ma
di truyén. C6 nhitng SNP lam thay doi acid amin, c6 thé dan dén anh huong
t§i cau trdc va chitc ning phan tir protein, nhitng SNP khong lam thay doi ma
di truyén duoc goi la cac Silent SNP. Céac Silent SNP khong lam thay doi
trinh ty acid amin, nhung néu nam trén cac ving chic nang quan trong ciing

c6 thé gy ra cac tac dong dén chirc nang sinh hoc cua gen do.

Cac SNP duoc tmg dung trong xac dinh huyét thong, diéu tra toi pham,
phép y, xac dinh mdi quan hé di truyén, xay dung cay phat sinh tién hoa quan
thé gifra cac quan thé ngudi... Cac SNP ciing duogc str dung nhu mot dau an
sinh hoc gitip cac nha khoa hoc xac dinh dugc cac gen c6 li€n quan dén bénh
tat hodc dé theo ddi sy di truyén cia mot bénh. Cac SNP c6 thé 1a cac dang
dot bién gen tao nén sy da dang vé mit di truyén gilra cac ca thé loai nguoi,
hodc ¢o thé 1a cac yéu td c6 nguy co cao gdy phat sinh, dap (mg véi céc tac
nhan giy bénh, dap tng voi thudce diéu tri...Do d6, viéc nghién ctru cac SNP
1a vo cung quan trong, cu thé d c6 nhiéu SNP dang duoc str dung lam cong
cu hitu ich trong nhitng linh vyc nhu y hoc, dugc hoc, hinh sy, va nghién ctru

di truyén, tién hdéa nguoi.
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1.3.2. Pa hinh trén ving HV1 va HV2 ciia DNA ty thé

Ciing giéng nhu hé gen trong nhan, hé gen ty thé mang nhiing trinh tu
da hinh. Pa hinh 1a su khac biét vé chudi DNA giita nhiing ca thé, cac nhom,
hoic cac quan thé. N6 bao gom da hinh don (SNP), cac chudi lap, thém doan,
mat doan Vva tai to hop. Pa hinh gen c6 thé 1a két qua cua qua trinh tién hda hoic
duoc tao nén boi yéu td bén ngoai (nhu virus hoic chiéu xa). Cho dén nay di c6
rat nhiéu nghién ctu vé tinh da hinh gen ty thé, hau hét cac nghién ctu tap
trung vao cac da hinh don nucleotid (SNP) dac biét trén hai ving HV1 va
HV2 thudc ving diéu khién D-loop. Céc vi tri da hinh hay gap trén ving
HV1 di dugc cong bé trén MITOMAP nhu vi tr 16189 (T-C), 16192 (C-T),
16304 (T-C),... trén vung HV2 nhu 73(A-G), 263(A-G), 309 (thém C), vi tri
310 (mét T) hoic 310 (T-C), 315 (thém C)...

Céc da hinh hay gap nhat 1a sy thay thé nucleotid, c6 thé 1a cac dot bién
dong hoan (transition) - dot bién thay thé nucleotid ¢ cung gdoc purin (A-G)
hoic pyrimidin (C-T); hoic 1a cac dot bién di hoan (transversion) - dot bién
thay thé nucleotid cd gbc purin thanh pyrimidin hoic nguoc lai (A-T, C-G).
Theo nghién cuiu cua tac gia Shamnamole K va cong su nam 2013 khi nghién
ctru téng hop trén dir liéu DNA ty thé tir 675 quan thé gom 5231 ca nhan cho
thay hau hét cac da hinh 1a cac thay thé dong hoan, gap 4293 thay thé dong
hon (transition) trong khi thay thé di hoan chi 1a 575, [35].
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Hinh 1.6: Cdc bién déi dong hodn va di hodn trén mtDNA [35]

Cha thich: Tan sé gap transitions - dét bién thay thé nucleotid ¢ clng goc
purin (A-G) hogc pyrimidin (C-T): (4293) cao hon transversions - dét bién thay
thé nucleotid c6 gac purin thanh pyrimidin hodc nguot lai (A-T, C-G): (575)

Trong nhitng nim qua, cac thanh tyu vé cong nghé di truyén phan tir da
mo ra mot ky nguyén mdi cho cac nghién ciru vé méi lién quan giita bénh tat
v6i tinh da hinh va d6t bién DNA. Cac nha khoa hoc da ung dung cac chi thi
DNA: RFLP, nhiém sic thé Y, DNA ty thé, SNP,... trong nhiéu linh vyc nhu
sinh hoc, dugc hoc va dac bi¢t trong y hoc. Nho vay, ma mét sb bénh d3 duoc
lam sang t6 vé co ché gay bénh, mirc do nguy co, su dap tng véi thude didu
tri va tién luong bénh. Nhiing nghién ctru gan day, cho thay da hinh trén gen
ty thé c6 lién quan dén nhiéu bénh nhu: cac bénh ung thu, cac bénh lién
quan dén qua trinh 130 hoa, chuyén héa, bénh di truyén ty thé. Thém vao do,
viéc nghién ciru cac SNP trén DNA ty thé ciing da 1am sang to su khac biét
vé trinh ty cia bo gen ty thé co y nghia quan trong khong chi trong nghién

curu lich sir mau h¢ cua con nguoi hién dai ma con cé y nghia trong viéc xac
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dinh cac mdi quan hé vé ching tdc va cac ving dia 1y khac nhau. Nhimg khac
biét vé trinh ty DNA ty thé ¢ nhitng ving ma hoa con cho biét qua trinh chon
loc ty nhién c¢6 anh hudng quyét dinh dén qua trinh tién hoa ciia bo gen ty thé
[36], [37]. Cac nghién ctru ciing cho thdy trinh tu DNA ty thé cia cac chung
toc nguoi khac nhau cé nhitng khac biét nhét dinh, vi vay DNA ty thé duoc
coi 1a cong cu hiru hiéu trong cac nghién ciru vé di truyén, tién héa va mdi

quan hé gitra cac quan thé nguoi.
1.4. So' lwge vé bénh ung thw vi
Ty 1é mdc ung thie vii & Viét Nam

Ung thu va 13 loai ung thu phd bién nhét ¢ phu nit ca & cac nudc phat
trién va cac nuéc dang phat trién. Tai Viét nam, theo s liéu ghi nhan ung thu
nam 2012, ung thu va dimg hang du & nit gidi voi ty 16 mac chuan theo tudi
trung binh trong ca nudc 1a 29,9/100.000 dan. Uédc tinh ndm 2020, con sé nay
la 38,1/100.000 [38].

Cdc yéu to nguy co gdy ung thu Vi

Cho dén nay, c6 nhiéu yéu t6 nguy co dugc cho 1a nguyén nhan gay
ung thu vi, tuy nhién, co ché tac dong cua cac yéu té nay khién té bao binh
thuong trg thanh té bao ung thu van chua duoc biét dén day du. Nguyén nhan
c6 thé 1a do céc yéu td di truyén hoic 1a cac yéu té moi truong, hoic 1 su két

hop cua ca di truyén va méi truong.

Theo Hiép hoi Ung thu Hoa Ky céc yéu té nguy co ung thu va lién
quan dén di truyén bao gébm: tién sir gia dinh c6 ngudi mac ung thu via; do di
truyén lién quan dén dot bién céac gen tc ché khéi u BRCA1, BRCA2, TP53; u
x0 va lanh tinh; c4c yéu té vé sinh san va néi tiét nhu mac d6 hormon noi
sinh cao, tudi c6 kinh nguyét sém hozc man kinh muén, tinh trang mang thai

va cho con bu [39].
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Cac yéu t6 nguy co lién quan dén moéi truong va 16i séng bao gom: str
dung hormon sau man kinh, it van dong, ché d6 an nhiéu chat béo, it chat xo,
béo phi, udng ruou, hit thudc 14 va st dung thude tranh thai. Mot s yéu té
khac nhu phoi nhiém véi phong xa, 6 nhiém méi trudng ciing lam ting nguy
co mac ung thu vi. Bén canh do, ti 18 mac va tir vong vi ung thu v ting theo
d6 tudi va nit gidi co nguy co mic ung thu va cao hon so véi nam gidi.

Cdc xét nghiém cdn lam sang ding trong chdn dodn ung thuw vii

Hién nay, cac xét nghiém ding trong chan doan, theo ddi diéu tri ung
thu vii bao gdom: khang nguyén ung thu CA15-3; khang nguyén ung thu
CA27-29; thu thé oestrogen (ER) va thu thé progesterone (PR); thu thé cua
yéu té tang truong thuong bi (HER2/NEU). Ngoai ra, dé sang loc va chan
doan sém ung thu v thi can thiét phai thim kham va 1am sang dinh Ky, chup
nht anh va siéu am.

Ty & tr vong cta bénh ung thu vi cao nguyén nhan chu yéu dugc xéac
dinh 1a do bénh duoc chan doan va phat hién vao giai doan muon. Theo béo
cdo cua t chuc y té thé gidi naim 2012 cho biét néu bénh dugc phat hién som
thi s& giam dugc nguy co tir vong xuéng 1/3 so véi ty 1é méc, tir d6 cho thay
viéc chan doan va phat hién sém ung thu va dong mét vai trd hét sac quan
trong trong viéc kéo dai kha nang song cho bénh nhan.

Nhitng bién d6i di truyén dugc xem 14 mét trong nhitng nguyén nhan
gay nén sy tién trién ung thu va. Bén canh nhimg dot bién xay ra trong nhan
thi dot bién trén DNA ty thé dac biét 1a vang diéu khién D-loop ciing dugc
quan sat thay ¢ nhiéu loai ung thu trong d6 c6 ung thu vi [5].

1.5. Pa hinh gen ty thé va mdi lién quan dén bénh

Nhitng dic diém cta hé gen ty thé dugc cong bd tir dau nhimg nim

1980, va t61 nam 1988 nhirng dot bién dau tién c6 lién quan td1 cac bénh da

dugc tim thay. Bénh ciia DNA ty thé anh hudng nhiéu dén hé thdng than kinh
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trung wong, co xuong, tim, than, gan, tuy, vQ, tuyén ndi tiét va heé théng ho
hép. Tuy thudc vao vi tri cac té bao bi anh huong ma cac triéu ching cé thé
bao gém mat kiém soat hoat dong co, yéu co, dau, r6i loan da day - rudt, bénh
tim, bénh gan, tiéu duong, co giat, bénh thi giac, thinh giac, cham phat trién,
tang qua trinh 130 héa va bénh ung thu. Cac bénh dugc mo ta kha ro dua trén
cac biéu hién 1am sang, hinh thai va hoa sinh nhung bénh kho dugc nhan ra
boi biéu hién 14m sang ctia bénh rat bién d6i va khoi dau bénh dién ra rat 4m
tham, dic biét trong giai doan dua tré con nho [36].

Hién nay, do sy tién bo cta cac phuong phap sinh hoc phan tir nén viéc
xéc dinh cac bénh ly ty thé da c6 nhiéu kha quan. Cac nghién citu trong nhiing
nam gan day cho thiy, bénh ty thé 1a mot trong nhiing bénh lién quan dén dot
bién gen phd bién & nguoi. Theo mdt nghién ciru & Pong Bic nudc Anh co
12,48/100.000 c& nhan ¢ ngudi 16n va tré em c¢6 bénh DNA ty thé hodc c6 nguy
co phat trién bénh DNA ty thé [40].

Di c6 hon 250 d6t bién DNA ty thé giy ra cac bénh & nguoi dugc phat
hién. Cac bénh nay c6 thé xuat hién ¢ bat ky giai doan nao trong cudc doi, tir
dira bé moi sinh dén nguoi trudong thanh ¢ moi lta tudi. Ngoai ra, dot bién
DNA ty thé dugc di truyén theo dong me nén chan doan cho mot ngudi c6 thé

dugc dung dé chan doan cho nhiéu thé hé trong gia dinh [41].

Su tich lity cac loai oxy phan trng (ROS) va cac tac nhan oxy hoa co lién
quan dén nhiéu bénh Iy, bao gom cac bénh thoéi hda than kinh, tiéu duong,
ung thu va 130 hoa sém. ROS va cac goc tu do gy ra cac dot bién gen, ting
su hinh thanh va tich liiy cac dot bién DNA ty thé ¢ cac md trong qué trinh
140 hoa. Vi du, cac loai oxy phan (ng ¢ nguon géc tir ty thé (ROS) kich hoat
phan ng ton thuong DNA ty thé va apoptosis (chét theo chuong trinh cua té
bao) co thé thiic day xo phdi va cac bénh phdi thoai hoa, ung thu phdi va bénh
phdi tac nghén man tinh...[42].
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Y hoc tién hda cho ring cac bién thé di truyén cho phép to tién caa ching
ta thich ung voi su da dang cua mdi truong dang c6 mot anh huéng sau sac
dén nhimg khuynh huéng vé bénh tat hién nay. Cac dot bién DNA ty thé két
hop véi viéc kiém soat méi trudng va luong calo khdng gidi han, dang ngay
cang dan dén sy mat can bang ning luong ca nhan. Su mat can bang gitra di
truyén DNA ty thé va luong calo dang thuc day cac bénh caa cudc song hién
dai nhu bénh béo phi, dai thao dudng, bénh thoai hoa than kinh, bénh tim
mach va ung thu [43]. Nhiéu nghién ctru da chi ra ring da hinh trén gen ty thé
cling lién quan dén cac bénh chuyén hoéa, 1d0 héa nhu: Dai thao duong [44],
Alzheimer [45], Pakinson [46]...

Ngoai ra, nhitng thong tin vé trinh tw DNA ty thé ciing 1a cong cu hitu
hiéu trong viéc giam dinh gen, xac dinh huyét thong [47]. Cac dot bién DNA
ty thé gay bénh bao gdom dot bién diém, dot bién mat doan va dot bién thém
doan, di c6 nhiéu nghién ciru vé cac dot bién DNA ty thé gay nén cac bénh di
truyén ty thé, thuong gap nhu: héi chung Leigh, bénh than kinh thi giac
Leber, bénh LHON, hoi chirng Kearns-Sayre, hoi chiang Pearson, hoi chirng
MERRF, NARP...[48].

1.6. Pa hinh gen ty thé va bénh ung thw vi

Cac dot bién ciia DNA ty thé tir 1au da duoc cho la cé lién quan véi qua
trinh tao khéi u boi vi cac té bao can sir dung nhiéu nang lwong dé sinh truong

va ting sinh dudi cac diéu kién han ché.

Ty thé c6 chiic ning quan trong trong chét theo chwong trinh cua té bao
(apoptosis), qué trinh sinh hoc thiét yéu trong d6 té bao chét theo mot phuong
thire dugc kiém soat [49]. Apoptosis ciing dong vai tro cha yéu trong su phat
trién cua ung thu va trong dap ung cua té bao déi véi cac chat chéng ung thu.
Bén canh d6, DNA ty thé rat dé bi ton thuong bai qué trinh oxy hda do nam
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gan vai vi tri san sinh ra cac géc tu do chta oxy (ROS - reactive oxygen
species), do d6 ti 1& dot bién cua DNA ty thé tang tir 10 ¢én 100 lan so vai ti 1¢
dot bién cua DNA nhan [50]. Mat khac, khong gidng voi DNA nhan, DNA ty
thé khong c6 protein histon bao vé va co ché stra chira DNA kém hiéu qua dan
dén dé xay ra cé4c sai st trong qua trinh sao chép. Udc tinh ti 18 dot bién ¢
DNA ty thé cao hon khoang 19 - 220 lan so véi gen nhan [51].

Do ¢6 nhiéu ban sao DNA ty thé trong mét té bao nén cac phan t: DNA
ty thé bi dot bién c6 thé cung ton tai voi phan t DNA ty thé binh thuong,
hién tuong nay duoc goi la trang thai di té bao chat (heteroplasmy). Nguoc lai &
trang thai dong té bao chat (homoplasmy) chi c6 mot dang DNA ton tai trong
té bao. Muc do biéu hién bénh cia cac dot bién DNA ty thé chi yéu phu thudc
vao ty I¢ giira phan tir DNA bi d6t bién véi phan tir DNA binh thuong. Khi
muc d6 di té bao chat vuot qua mot ngudng nhét dinh tir 50% - 90% tly thudc

vao loai dot bién va loai mé, thi s& biéu hién ra 1am sang [52].

Bén canh d6, mot dic diém cua c4c té bao ung thu 1a phai tao ra mot
lwgng 16n ATP (adenosin triphosphat) dap ¢ng nhu cau ning lwong cua
chung va dé tong hop cac nucleotid, lipid va protein méi can cho ting sinh
nhanh chéng. Ty thé tao ra ning luong cho té bao thong qua 2 con duong
chinh: phosphoryl oxy héa (OXPHOS - Oxidative phosphorylation) va chu
trinh acid citric, trong d6 con dudng phosphoryl oxy héa - nguon tao ning
luong chinh cua céc sinh vat hiéu khi, tao ra niang lugng cao gap 10 lan so véi

chu trinh acid citric va con duong duong phén (glycosis).

Cé4c nguyén nhan gay anh hudng dén qua trinh tong hop ning luong
ctia con duong phosphoryl oxy hoa c6 thé dan dén giam san xuat nang luong,
tang san Xuat cac loai oxy phan tng (ROS), thay doi trang thai oxy hoa kht

va thay ddi can bang noi méi canxi. Sy suy giam hiéu qua cia con dudng
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phosphoryl oxy héa cé thé lan luot gay nhiéu sinh hoc ty thé, ting san xuat
cac loai oxy phan @ng, suy giam chic ning ty thé,... dan dén su gia tang ton
thuong mtDNA va dot bién soma lam suy giam thém chtc ning cua ty thé.
Khi chic nang ty thé giam xudng dudi ngudng ning luong sinh hoc cua md,
cac triéu chitng bénh s& xay ra, d6 1a cac bénh thoai hda, chuyén hda, 140 hda
va ung thu [53].

O céc té bao binh thuong, con duong phosphoryl oxy héa tao ra
khoang 90% niang luong ATP trong khi con dudng duong phan chi chiém
khoang 10% [54]. Otto Warburg 1a ngudi dau tién quan sat thay rang céc té
bao ung thu ting sinh tiéu thu rat nhiéu glucose va giai phong ra lactat thay
vi CO; [55]. Piéu niy co6 nghia 1a cac té bao ung thu sir dung con duong
phosphoryl oxy hoa it hon (tao ra khoang 50% ATP tur con duong
phosphoryl oxy héa va 50% ATP tir duong phan). Dac biét 1a sy thay doi
nay xay ra tham chi khi c6 day du oxy cung cap cho trao d6i ning luong
cua ty thé, hién tuong nay duoc goi 1a “Pudng phan hiéu khi” hoic “Hiéu
ung Warburg” [56].

Tuy nhién, mot s6 nghién ctu lai cho thay con duong phosphoryl oxy
hoa chiém khoang tir 40 - 80% cua ATP tong sé dugc tao ra trong té bao trong
moi truong giau glucose [57]. Ngoai ra, thiéu oxy hoic thiéu oxy mau gian
doan va/hoac thiéu glucose gép phan vao viéc chuyén doi sang st dung
duong phan hoic hd hap khong phu thudc glucose & céc té bao ung thu dé tao

ra da luong ATP yéu cau [58].

Cho dén nay, vai trd cua cac dot bién DNA ty thé anh huong dén chuc
nang cua con duong phosphoryl oxy hoa da dugc chiing minh rd rang. Tac
dong cua DNA ty thé dén qua trinh phat sinh ung thu hodc tién trién thanh &c

tinh ¢ thé bao gom mot sb thay d6i trong DNA ty thé ma trude tién 1a giam sé
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ban sao DNA ty thé, sau d6 1a giam biéu hién cua cac gen ty thé [59] hoic bién
d6i hoat tinh enzym cua ty thé [60], hoic c6 thé 1a cac dot bién soma, dot bién
dong mam caa DNA ty thé [61]. Su thiéu hut cua phosphoryl hda oxy héa 1am
giam ngudn cung cip ning luong va thuc day san sinh cac loai oxy phan tng,

kich tmg cac dot bién va pha huy oxy hoa dbi voi DNA ty thé.

Viéc giai ma toan bo hé gen ty thé nguoi da gitp xac dinh duoc mot s6
bién d6i cia DNA ty thé lién quan dén nhiéu bénh ung thu khac nhau, bao gém
ung thu va [62], ung thu budng trang [63], ung thu biéu md da day [64], ung
thu gan [65], ung thu tuy [66], ung thu tuyén tién liét [67], ung thu phoi [68]. ..

Trong nhitng ndm gan day, nhiéu tac gia da tap trung nghién cau vé
da hinh/dot bién cua DNA ty thé dic biét 1a da hinh/dot bién trén ving
HV1 cua DNA ty thé véi bénh ung thu va. Nghién ciu cua Tan va cong su
Cac tac gia dd tim thay 14 trong sb 19 khéi u va (74%) c6 it nhat mot dot bién
mtDNA soma, 27 dot bién soma di dugc tim thay, va 22 trong sé dé xay ra
trong khu vuc ving diéu khién D-loop [62]. Dudi day 1a hinh anh phét hién
dot bién soma trong khéi u va:

A B Cc16147T

Hinh 1.7: Phdt hién dét bién C16147T (trén ving HV1 ciia DNA ty thé)
trong khoi u Vi [62]
A: phat hién ra dot bién di hop tir trong khoi u
nl: binh thirong; tu: khéi u.
B: phdn tich trinh tw cho thdy dot bién di hop tr C16147T/C.
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Bién dbi theo hudng giam sé ban sao DNA ty thé ciing duoc Xac
dinh thay & bénh ung thu va [69]. Trong nghién ctu cua Sultana va cong su
nim 2012, cho thay hai da hinh thuong gap nhat trén vang HV1 caa DNA
ty thé & bénh nhan ung thu v 1a SNP 16290insT va 16293delA gip trong
95% va 75% truong hop bénh, nhung chi gap dudi 5% sé nguoi & nhém
chang [70].

16289 16290 16309

Hinh 1.8: Hinh dnh da hinh 16290insT va 16293delA viing HV1 mtDNA
trén bénh nhdn ung thw vii nguwoi Bangladesh [70].

Nam 2011, Chuanzhong Ye va cong su khi nghién cuu phat hién dot
bién tai vi tri da hinh Mnll nam giita cac nucleotid 16.106 va 16.437 cua
ving HV1 trén viung diéu khién D-loop caa DNA ty thé & bénh nhan ung
thu vi nguyén phat, tac gia cho thy dot bién tai vi vi tri Mnll c6 thé dong
vai tro trong sinh bénh hoc cta ung thu va [71]. Fang va cong su khi
nghién ctru cac da hinh dic trung, cac nhom don boi DNA ty thé trén 104
bénh nhan ung thu v ¢ nguoi Trung Québc cho két qua nguy co bi ung thu
vl cuaa haplogroup M tiang hon cac nhom don boi khac véi (OR = 1,77;
95%CI (1,03-3,07); p = 0,04). Tac gia cho rang su két hop giira da hinh


https://www.ncbi.nlm.nih.gov/pubmed/?term=Ye%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19381801
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don nucletid cia DNA ty thé voi cac yéu té trong nhan c6 thé déng vai tro
trong su hinh thanh khéi u. Va su két hop cia SNP T16362C va G16129A
trong ving HV1 ¢6 anh hudng dén su sao chép caa DNA ty thé [72].

Zhu va cong su khi nghién ctu trén bénh nhan ung thu va da phat hién
dugc 54 dot bién trong vung diéu khién D-loop ciia DNA ty thé. Cac dot bién
& vi tri 16293 trén vung HV1 va ¢ vi tri 204, 207 trén vang HV2 cta DNA ty
thé ¢6 thé goi ¥ nguy co mac bénh ung thu v [73]. Dot bién DNA ty thé ciing
d3a duoc phat hién trong cac mé ung thu va, c6 42 dot bién ¢ ving diéu khién

D-loop ciia DNA ty thé dugc tim thay trong cac mé ung thu va [74].

Dot bién soma cua DNA ty thé da duoc chitng minh trong cac khéi u
khac nhau, bao gém ca ung thu va. Khi phén tich cac dot bién soma ¢ ving
D-loop, dot bién xo6a 4.977 bp pho bién va sé luong ban sao mtDNA trong
ung thu vi tir 60 bénh nhan Pai Loan. Két qua cho thay c6 30% bénh nhan
ung thu va c6 dot bién soma ¢ viing diéu khién D-loop cua mtDNA. Sy xuét
hién caa dot bién trong viing D-loop c6 lién quan dén tudi khoi phat bénh (>
50 tudi, p = 0,042), bénh nhan bi dot bién trong ving D-loop cua mtDNA c6
ty 1& séng sot thap hon dang ké so véi nhimg ngudi khdng bi dot bién. Khi
phan tich hdi quy da bién tac gia chi ra rang dot bién trong vung diéu khién
D-loop ciia mtDNA 1a mét dau hiéu quan trong doc 1ap véi céac bién 1am sang
khac va n6 cd thé dugc str dung dé danh gia tién luong cua bénh nhan [69].
S6 luong dot bién soma trong ving diéu khién D-loop caa mtDNA 1a mét chi
s6 tién luong Xau vaéi bénh ung thu va [75].

Ngoai ra, nhiéu nghién ctru ciing da chi ra méi lién quan giira dot bién
DNA ty thé véi nhiéu loai ung thu khac nhau. Nam 2002, Okochi va cong su
da phat hién cac dot bién soma trén viing D-loop cua DNA ty thé trong bénh

ung thu gan [76]. Nghién ciu caa Shi va cong su nam 2002 ciing chi ra rang,
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tan sé dot bién nucleotid ving D-loop caa ciac mo ung thu budng tring cao
hon nhiéu so véi mé binh thuong [77]. S6 ban sao DNA ty thé ting ¢ ung thu
tuyén giap [78], ung thu phdi [79], ung thu dai truc trang [80]. Bién ddi theo
huéng giam sé ban sao DNA ty thé duoc xac dinh thdy ¢ bénh nhan ung thu
biéu md té bao gan [81], ung thu budng tring [82]. Khi phan tich gen
ATPase6, CytB, ND1, and D310 ciia mtDNA trong ung thu bang quang cac
tac gia da thdy gap pho bién 1a cic da hinh: G8697A, G14905A, C15452A,
and A15607G [83].

Nhu vay, ¢ thé thiy DNA ty thé c6 lién quan dén nhiéu bénh ung thu
trong d6 c6 ung thu va, do d6 viéc nghién ciu vé DNA ty thé ndi chung va
ving HV1 cua DNA ty thé ndi riéng trén bénh nhan ung thu va ngudi Viét

Nam la can thiét va c6 y nghia khoa hoc.
1.7. Mt s6 dic diém dan tdc cia nguwdi Viét Nam

Viét Nam 1a mot qudc gia da dan toc (54 dan toc anh em). Dan toc Kinh
chiém 87% dan sé con lai 1a dan toc it ngudi phan bé rai rac trén dia ban ca
nuédc. Cac dan toc thiéu sé ¢6 s6 dan trén mot triéu nguoi gdom: dan toc Mudng,
dan toc Khmer, dan toc Tay, dan toc Mong, dan toc Thai. Hinh thai cu tri xen
k& gitra cAc dan toc ¢ Viét Nam ngay cang gia ting. Cac dan toc khong co lanh
thé riéng, khdng c6 nén kinh té riéng, sy théng nhat gitra cac dan toc va qudc
gia trén moi mat cua doi sdng xa hoi ngay cang duoc cang co.

Do diéu kién tu nhién, x& hoi va hau qua caa cac ché do ap buc boc 16t
trong lich sir nén trinh d6 phat trién kinh té - van hoéa gitra cac dan toc con
chénh léch, khéc biét. Cuing vé&i nén van hoa cong ddng mdi dan toc trong gia
dinh céac dan toc Viét Nam c6 doi song van hoéa mang ban sac riéng, gop phan

lam phong pht thém nén vin hoa cua ca cong dong.



28

Dua theo ngbn ngir, 54 dan toc Viét Nam dugc chia thanh 8 nhém.
Trong nghién ciru nay chang toi lya chon 4 dan toc thugc 3 nhom ngodn ngur:
dan toc Kinh, Muong thuoc nhom ngbn ng Viét-Muong, dan toc Khmer
thuoc nhom ngdn ngtr Mén-Khmer, dan toc Cham thuéc ho ngén ngit Nam
D40. Bai vi, dan toc Kinh 1a dan toc da sb, dan toc Muong va dan toc Khmer
la dan toc thiéu s6 cé s6 dan 16n, bén canh d6 dan toc Khmer, dan toc Cham

1a dan toc con theo ché do mau hé.
1.7.1. Dan tgc Kinh

Dan toc Kinh co tén goi khéc 1a Viét. Nguoi Kinh cu tri khap ca nuéc,
nhung dong nhat 1a cac ving dong bang va thanh thi (Ha Noi, TP. HCM), dan
s6 khoang 73.594.427 nguoi, chiém 86,83% dan s toan qudc.

Nguoi Kinh (nguoi Viét) co tiéng néi va chit viét riéng. Tiéng Viét nam
trong nhdm ngdn ngit Viét - Muong (ngit hé Nam A).

Nguoi Kinh 1a dan toc da sé tai Viét Nam, tuy nhién & mot sé tinh
nguoi Kinh lai 1a dan toc thiéu sb (vi du ¢ Hoa Binh ngudi Muong 1a dan toc

chiém da sb khoang 64% dan s toan tinh).

Theo truyén thong ciia ngudi Kinh thi ngudi dan ong 1a try cot gia dinh.
Céc con déu lay ho b va dugc coi 1a ndi nghiép tong duong. Dong ho cua b

Al

Ia "ho noi" con dong ho bén me la "ho ngoai”.
1.7.2. Dén tgc Mwong

Dan toc Muong c6 khoang trén 1.200.000 ngudi, séng chil yéu ¢ khu
vuc mién nui phia Béc, tap trung dong nhat ¢ tinh Hoa Binh va cac huyén
mién nui tinh Thanh Hoéa (ngudi dan toc Muong & tinh Hoa Binh chiém

khoang 64% dan s toan tinh).

Tiéng Mudng thudc nhém ngdn ngir Viét - Mudng (ngit hé Nam A).



29

Nguoi Mudng c¢6 quan hé rat gan véi ngudi Kinh. Cac nha dan toc hoc
va ngdn nglt cho rang ngudi Muong va nguodi Kinh ¢ ngudn gbe chung
la nguoi Viét-Muong cb. Vao thoi ky ngan nim bac thudc thi bo phan ngudi
cu tra & mién nui it bi Han héa, bao ton 16i sdng cb dén nay 13 ngudi Muong.
Nguoi Muodng séng dinh canh dinh cu ¢ mién nui, noi c6 nhiéu dat san xuat,
laa nudc 1a cay luong thuc chu yéu. Ngudi Mudng & nha san, séng tip trung
thanh lang x6m & chan nui, bén suon doi, noi dat thoai gan séng sudi, mdi

lang c6 khoang vai chuc noc nha.
1.7.3. Dan tgc Cham

Nguoi Cham con goi 1a ngudi Cham, nguoi Chiém (Chiém Thanh) la
mot dan toc da timg co mot quéc gia doc 1ap, hung manh trong lich sir, ¢6 nén
van héa phat trién, va 1a hau dué caa cac cu dan nén van héa Sa Huynh thoi ki
d6 sat.

O Viét Nam ngudi Cham co6 mdi lién hé gan giii voi cac dan toc cing
thuoc ho ngdn ngir Nam Dao nhu Gia Rai, E D¢, Ra Glai va Chu Ru.

Nguoi Cham dugce xac dinh 1a cu dan ban dia ¢ khu vuc duyén hai
Nam Trung Bo Viét Nam va da c¢6 qua trinh dinh cu 1au doi ¢ khu vuc nay.
Trai qua hang ngan nam, dudi nhiing bién cb lich st, xa hoi ngudi Chim
khong con chi cu tra tap trung & khu vuc duyén hai Nam Trung B6 ma da
phan b rong rai ¢ khap cac tinh phia Nam Viét Nam va mot sé cac qubc gia
khéc. Hién nay, theo Téng diéu tra dan s6 va nha ¢ nim 2009, ngudi Cham &
Viét Nam c6 dan sé khoang 161.729 ngudi, séng rai rac & cac tinh phia Nam
trong d6 riéng hai tinh Ninh Thuan va Binh Thuan chiém khoang trén 60%.
Do dic diém cu tri, tinh chat tdn gido va sac thai van héa mang tinh ving
mién, nguoi Cham ¢ Viét Nam duoc chia thanh 3 nhém cong dong chinh
la; Cham H'roi, Cham Ninh Thuén - Binh Thuan, va Cham Nam BJ.


https://vi.wikipedia.org/wiki/Ng%C6%B0%E1%BB%9Di_Vi%E1%BB%87t
https://vi.wikipedia.org/wiki/Ng%C6%B0%E1%BB%9Di_Vi%E1%BB%87t
https://vi.wikipedia.org/wiki/B%E1%BA%AFc_thu%E1%BB%99c
https://vi.wikipedia.org/wiki/H%C3%A1n_h%C3%B3a
https://vi.wikipedia.org/wiki/Ng%E1%BB%AF_t%E1%BB%99c_Malay-Polynesia
https://vi.wikipedia.org/wiki/Ng%C6%B0%E1%BB%9Di_Gia_Rai
https://vi.wikipedia.org/wiki/Ng%C6%B0%E1%BB%9Di_%C3%8A_%C4%90%C3%AA
https://vi.wikipedia.org/wiki/Ng%C6%B0%E1%BB%9Di_Ra_Glai
https://vi.wikipedia.org/wiki/Ng%C6%B0%E1%BB%9Di_Chu_Ru
https://vi.wikipedia.org/wiki/Nam_Trung_B%E1%BB%99_Vi%E1%BB%87t_Nam
https://vi.wikipedia.org/wiki/Nam_Trung_B%E1%BB%99_Vi%E1%BB%87t_Nam
https://vi.wikipedia.org/wiki/%C4%90i%E1%BB%81u_tra_d%C3%A2n_s%E1%BB%91
https://vi.wikipedia.org/wiki/2009
https://vi.wikipedia.org/wiki/Ninh_Thu%E1%BA%ADn
https://vi.wikipedia.org/wiki/B%C3%ACnh_Thu%E1%BA%ADn

30

Ché do mau hé va tin ngudng nir than van ton tai ¢ ngudi Cham. Phong
tuc Cham quy dinh con theo ho me, ho bén me duoc xem 1a gan (ho noi). Chi
con gai dugc thira ké tai san, ngudi con gai ut dugc thira ké nha tu dé tho
cung éng ba va phai nuéi duong cha me gia.

1.7.4. Dan tgc Khmer

Nguoi Khmer ¢ Viét Nam (hay con goi la Khmer Krom, Kho-me
Crém, Kho-me ha, Kho-me dudi) 1a mot b phan dan toc Khmer séng ¢ dong
bang séng Ciu Long Viét Nam. Phan I16n ngudi Khmer séng tap trung

& Campuchia.

Tiéng néi va chir viét cua nguoi Khmer thuoc nhém ngon ngit Mon-
Khmer (ngit hé Nam A).

Theo Tong diéu tra dan sd va nha & nim 2009, ngudi Khmer & Viét
Nam c6 dan sé 1.260.600 ngudi, riéng nguoi Khmer ¢ Séc Tring chiém

30,7% dan s toan tinh va chiém 31,5% tong sé nguoi Khmer tai Viét Nam.

X& hoi ngudi Khmer van con ton tai nhiéu tan du mau hé. Gia dinh
nhd mot vo mot chong, ¢ riéng va 1a don vi kinh té doc Iap, c¢6 noi 3-4 thé hé
séng chung trong mot nha. Hén nhan thuong do cha me xép dat, ¢ sy thoa
thuan cua con cai, cudi Xin trai qua 3 budc: 1am méi, dam hoi va I& cudi,
duoc t6 chic & bén nha gai. Sau do, ngudi con trai phai ¢ bén nha vo mot
thoi gian. Trai qua it nam hoic khi c6 con, ho ra ¢ riéng, nhung van cu tra
bén ngoai.

Nguoi Khmer ¢6 rat nhiéu ho khac nhau. Nhiing ho do triéu Nguyén
trudc ddy dit ra nhu: Danh, Kién, Kim, Son, Thach. Nhitng ho tiép thu tur

nguoi Viét va nguoi Hoa nhu: Tran, Nguyén, Duong, Truong, M3, Ly...


https://vi.wikipedia.org/wiki/Ng%C6%B0%E1%BB%9Di_Khmer
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_s%C3%B4ng_C%E1%BB%ADu_Long
https://vi.wikipedia.org/wiki/%C4%90%E1%BB%93ng_b%E1%BA%B1ng_s%C3%B4ng_C%E1%BB%ADu_Long
https://vi.wikipedia.org/wiki/Khmer
https://vi.wikipedia.org/wiki/Campuchia
https://vi.wikipedia.org/wiki/Ng%E1%BB%AF_t%E1%BB%99c_M%C3%B4n-Khmer
https://vi.wikipedia.org/wiki/Ng%E1%BB%AF_t%E1%BB%99c_M%C3%B4n-Khmer
https://vi.wikipedia.org/wiki/Ng%E1%BB%AF_h%E1%BB%87_Nam_%C3%81
https://vi.wikipedia.org/wiki/%C4%90i%E1%BB%81u_tra_d%C3%A2n_s%E1%BB%91
https://vi.wikipedia.org/wiki/2009
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1.8. Tinh hinh nghién ciru vé DNA ty thé nguoi Viét Nam

Hién nay, cac nghién cau vé hé gen ty thé ndi chung da duoc trién khai,
tuy nhién viéc nghién cau vé trinh ty, da hinh trén ving HV1 va HV2 cua
DNA ty thé & dan toc ngudi Viét Nam van con 1a van & méi. Nghién ctiru dau
tién vé DNA ty thé cua nguoi Viét Nam do Ballinger SW va cong su thuc
hién nam 1992, st dung phuong phap PCR- RFLP véi sé lugng mau nho va
khong rd ngudn goc nén két qua thu duoc con han ché [84]. Nam 1999,
lvanova cling cong su nghién ciu vé su da hinh DNA ty thé cua 50 nguoi
Kinh song tai Ha Noi, di dua ra két luan nguoi Kinh ¢ ngudn goc kép tur

ngudi Trung Qudc va cac nhdm quan thé ngudi Thai - Indonesia [85].

Nam 2002, Oota cung cac tac gia khac da c6 mot cong trinh dang trén
tap chi qudc té cong bd vé doan HV1 thudc ving D-loop trén hé gen ty thé
cua 35 c4 thé nguoi Viét Nam sbng tai Hoa Ky [86]. Nam 2003 di c6 hai
nhom nghién ciu céng bd vé ang dung phan tich trinh ty doan HV1 vao
viéc giam dinh hai cét liét sy [87] va nghién ctu chi thi phan ti ving
D-loop trén mot s6 bénh nhan ung thu v, két qua phan tich da cho thay co
dot bién diém va dot bién mat doan 280bp trong vung D-loop cia bénh
nhan ung thu va nguoi Viét Nam [88]. Phan Van Chi va cong su (2006) khi
nghién ctu giai ma hé gen ty thé cac toc nguoi Viét Nam di tim thdy mot

s6 bién doi cia DNA ty thé & nguoi Viét Nam thuoc ving D-loop [89].

Nim 2008, Nguyén Piang Ton va céc tac gia khac di sir dung phuong
phap giai trinh tu DNA dé nghién ctru da hinh kiéu don boi DNA ty thé cua
78 ca thé ngudi Viét Nam thudc ba dan toc Kinh, Tay, Muong [90]. Nhdm tac
gia da xac dinh dugc 1043 diém da hinh, twong @ng véi sy thay doi nucleotid
& 176 vi tri. Ciing trong nim 2008 nhom nghién ctu ciaa Nguyén Hiru Nghia

da str dung phuong phap giai trinh tu tach dong da xac dinh duwoc 14 vi tri dot
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bién trén ving D-loop & Mot nguoi lao dong thuong xuyén tiép xuc véi bic

Xa ion hoa [91].

Chu Vin Man va cong sy (2009) di st dung phuong phap PCR-
RFLP két hop véi giai trinh ty DNA di xac dinh thiy dot bién A3243G c6
mit & bénh nhan va me bénh nhan trong mot gia dinh c¢6 nguoi mac hoi
chang MELAS [92].

Nam 2010 Pham Hung Van va cong su da su dung phuong phap giai
trinh ty truc tiép DNA ty thé tach chiét tir mau bénh nhan bi bénh LEBER, va
da xac dinh thay 9/12 ca c6 dot bién DNA ty thé [93].

Mot s6 nghién ctu khac vé mtDNA va bénh ty thé nhu nghién ctu trén
bénh nhan mang hoi chiung MERRF [94], nghién ctu phat hién dot bién
mtDNA trén bénh nhan mac bénh than kinh thi giac Leber: phét hién duoc 18
truong hop mang dot bién, trong d6 14 mau mang dot bién G11778A va 4
mau mang dot bién T14484C (hinh dudi) [95], nghién cau phét hién mat doan
9 bp trén gen ty thé trong bénh nio co [96]...

Praoject Wiew I |

Laver1 ROz »2i[251231 106 |ref|NC_012920.1| Homo sapiens mitochondrion, complete genome | "
Summary G TAGTATATCCAAAGAC AACCAC C ATTCCCCC TAAATAAAT TARAAAMLAACTATTAAALLC
Wariants® L s s s s o s s om s om e m w e mowm e ow o w T
Trndex L 14471 1445, 1245 14491 14501 14511 14
[Feference [CGTAGTATATCC AAAGACAACCATCATTCCCCCTAAATAAATTAAAAARACTATTAAMLAMLC
Feference—ah [ a3 I 5] K D N H H =] F - I N - K n T -
~ EF_z010 FCTAGTATATCC AL AGAC AAC C AC C ATTC CCC C TAAATAAAT TAAAAMAALACTAT TAMAALLC
N FGTAGTATATCC GALcC Cc CCAaTTCCCCCT T TT CTATT [

EF_2010-07-01

T

w ER_Z010 G TAGTATATCCAAAGAC A ACC A ATTCCCCC TAARATAAALAT TALALALLALLACTATTAALRC
FGTLGTATATLCC [ CCApLCaTTCCCCCT T TT CTATT c

ER_2010-07-01 II'| HJ'AL Mﬂ fm}’\w N f\fﬁ\ A !ﬂ\ﬁ i

Mdu gidi trinh ti c6 diém dgt bién T14484C
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Pmﬁdﬁﬁ@l |

Layer 1 ROIs ¥21|25183 1106 | ref|[HC_012920.1| Homo zapiens mitochondrion, complete genome
| I Il

Summary CAAACTACGAACGCACTCACAGT CR AT CATAATCCTCTCTCAAGGACTTCARACTCT
HT Wariants |, v v v v e e e e e e e e e e e e
Index 11761 11771 L1776 11781 11791 11801 11811
Reference  |CAAACTACGAACGCACTCACAGTCHCATCATAATECTCTCTCAAGEACTTICARACTCT
Reference-id |L K L E T H 3 i Bl H H N P L 3 B T 3 i) 3
¥ DE_z010 AR ACTTACCAACGCACTCACAGT CR AT CATAATCCTCTCTCAAGGACTTCARACTCT

C CTACGALCGCACTCACAGTOR L ATCATAATCCTCTCTCAAGGACTTC CTCT

bbbt

Mdu gidi trinh tu c6 diém dot bién G11778A

Hinh 1.9: Két quad gidi trinh tu dwoc so sanh véi trinh tw DNA
ty thé chudn ciia nguoi [95]
Mot vai nghién ciru vé méi lién quan gitta DNA ty thé véi bénh ung thu
cling da duogc thyc hién trong nhitng nim gan day nhu 1a bénh ung thu dai
truc trang [97]. Tuy nhién, s liéu thu duoc van chi mang tinh ca thé va chua

c6 y nghia thong ké, dai dién cho céac dan toc Viét Nam.
1.9. Mt s6 phwong phap phat hién da hinh thai gen ty thé
1.9.1. Ky thudt PCR (Polymerase Chain Reaction)

K§ thuat PCR dugc mot nha khoa hoc nguoi My tén la Kary Mullis
phat minh vao ndm 1985.
Nguyén tac cua phdn izng PCR

Nguyén tic cua phan (ng PCR duya trén co sé tinh chat bién tinh, hoi
tinh caa DNA va nguyén ly tong hop DNA nho hoat tinh cua cac DNA
polymerase. V&i bon loai nucleotid, mdi xudi va mdi nguoc va enzym DNA

polymerase xuc tac su tong hop mot mach DNA méi tir mach DNA khudn.
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Phan ¢ng PCR 1a mot chudi nhiéu chu ky néi tiép nhau, mdi chu ky
gom ba giai doan: bién tinh, bat cap, tong hop (kéo dai). Sau mdi chu ky cac
chudi d6i DNA mdi tao thanh sé& tiép tuc duoc dung dé lam cac DNA khudn
cho sy téng hop cdc DNA mai trong chu ky tiép theo. San pham cudi cua
phan tmg PCR 1a doan DNA chudi d6i c6 chiéu dai bang khoang cach giita
hai doan gen mdi, va hai dau tan cing cua san pham duoc xac dinh boi dau

tan cting 5’ cua hai doan gen mdi [98], [99].

S6 luong chu ky mdi phan tng PCR phu thudc vao sé lwong khudn
DNA ban dau, sau mdi chu ky s& lam tang gap d6i lugng mau caa lan truéc.
Nhu vay sau n chu Ky, tir mot DNA dich da nhan ban thanh 2" ban sao. Nho
vay da s6 lugng DNA dé c6 thé tach ra khi dién di va c6 thé phat hién duogc
sau khi nhuém va dé co thé tao dong hoac giai trinh ty. Trong qué trinh thyc
hién phan ung PCR, & nhitng chu ky sau lugng khuon tang nhung lugng
moi va dNTP (deoxyribonucleotid triphosphat) tu do giam, enzym DNA
polymerase hoat dong yéu dan. Do dé, can tinh toan ham luong mdi, dNTP
va enzym dé dam bao phan tng PCR cho két qua tét nhat [100], [101].

1.9.2. Ky thugt PCR - RFLP (Polymerase Chain Reaction - Restriction Fragment
Length Polymorphism)

Nguyén ly

K¥ thuat da hinh d6 dai cac phan doan DNA dugc cat gi61 han 1a ky
thuat dugc phat trién nhd nguyén 1y cta phan tmg PCR va sy phat hién cac
enzym cat gigi han. Nhiing dot bién gen nhu thay thé, mat, thém, dao cap
nucleotid tao ra nhiing sai khac rat nho & DNA, gan nhu khong lam thay d6i
kich thuéc doan DNA nén khong thé phan biét duoc bang dién di. Boi vay,
khi str dung cac enzym cat giéi han dé cat cac doan DNA c6 kich thudc gan

nhu nhau thanh cac phan doan nhé hon, c6 kich thuéc khac nhau thi co thé
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xac dinh duoc bﬁng dién di. San phém PCR dac hiéu s€ duoc tinh sach va xur
Iy véi enzym cat gidi han da duogc lya chon nham tao ra nhiing phan doan
DNA nhé hon. San phim cét bang enzym s& dugc dién di trén gel agarose
hodc polyacrylamid, s6 lugng va chiéu dai cac doan DNA nay s& gitip phat

hién cac truong hop dot bién.

Qué trinh thuc hién ky thuat PCR-RFLP gom cac giai doan nhu sau:
tién hanh phan tng PCR véi cap mdi thich hop dé khuéch dai doan DNA cén
phan tich sy da hinh, phan cit doan DNA nay biang mot enzym cit gigi han
thich hop, dién di xac dinh su khac nhau cua cac bang DNA va dua ra két
luan [102].

K§ thuat nay dac biét c6 gia tri trong viéc xac dinh cac SNP vi ¢6 thé xac
dinh duoc cac trang thai dong hop hay di hop. Do d6, k¥ thuat PCR-RFLP
duoc wu tién lua chon trong viéc phan tich cac SNP ¢ vi tri cit dic hiéu cua
enzym. Tuy nhién k¥ thuat nay chi cho phép xac dinh c6 SNP di biét trudc va

phai c6 trinh ty dic hiéu cho enzym cit gigi han.
1.9.3. Ky thudt gidi trinh te gen

Giai trinh tu gen (DNA sequencing) 1a phuong phap xac dinh vi tri sap
xép cua cac nucleotid trong phan tir DNA. Hién nay, nguoi ta thuong sir dung
hai phuong phdp gidi trinh ty d6 la phuong phap dideoxynucleotid va giai
trinh tu bang may ty dong. Ngoai ra, giai trinh tu thé hé méi duoc dua vao st
dung voi wu diém cho phép xac dinh déng thoi nhiéu trinh tw DNA dich trong

mét 1an chay cho phép ting hiéu suat va giam chi phi thuc hién.
1.9.3.1. Gidi trinh tu theo phuwong phap dideoxynucleotid

Phuong phap nay do Sanger, Smith va Coulson phat hién ra nam 1977.
Nguyén ly cua phuong phap nay nhu sau: Dideoxynucleotid (ddNTP) la mot

phan tir nhan tao, ciu trac cua nd twong ty nhu phan tir deoxynucleotid
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(ANTP), tuy nhién & carbon s6 3 cua dudng deoxyribo khong phai 1a nhém
hydroxyl (-OH) ma la (-H).

Trong qué trinh tong hop mach don bd sung, mot ANTP tu do gin vao
chudi dang tong hop bang lién két phosphodieste giita 5’ phosphat v&i nhom
3’ hydroxyl ctia nucleotid cudi cung ctia chudi. Tuy nhién, néu mot ddNTP
dugc gin vao dau 3’ cua chudi dang téng hop thi su tong hop DNA sé& ding
lai do khong hinh thanh duoc lién két phosphodieste v6i nucleotid tiép theo.

Quy trinh gidi trinh tw theo phwong phdp dideoxynucleotid gom cdc bude:

a) Poan DNA can giai trinh tu dugc chén vao mét vector tai mot vi tri da
biét trinh ty.

b) Str dung mdt doan modi bd sung vai trinh tu clia vector va gan vao dau

3” cua vector gan vi tri chén DNA.

¢) Phan ung duoc tién hanh trong 4 dng nghiém, mdi éng dugc cung cp
thém DNA polymerase, 4 loai ANTP tu do (mot trong bon loai ANTP nay
dugc danh dau phong xa) va mot trong bon dideoxynucleic (ddATP, ddCTP,
ddGTP, ddTTP). Né)ng d6 cua mdi dANTP duoc diéu chinh than trong,
thuong chi dung mot lugng nho, khoang 1%. Trong qua trinh tong hop chudi,
enzym DNA polymerase s& gan cac ANTP vao dé kéo dai chudi. Do ham
luong rat thdp nén thinh thoang mdi ¢6 1 dideoxynucleotid duoc gin vao
chudi va lic 6 phan ung tong hop chudi bi dimg lai. Nhu vay, trong mdi dng
phan tng chira cac mach don DNA c6 chiéu dai khac nhau, va ¢ dau 3’ cia
cac doan DNA chira mot ddNTP tuwong tmg di cho vao dng do.

d) Tién hanh dién di 4 éng phan tmg trén 4 hang cua mot gel polyacrylamid
dé phan tach cac doan DNA.

e) Do mét trong 4 ANTP ¢6 danh ddu phong xa nén khi ding k¥ thuat phong

xa tu ghi, cac mach don trén gel di¢n di s€ tao cac vach sang trén phim X quang.
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f) Tong hop két qua & ca 4 dng, thu duge cac mach don co kich thude

hon kém nhau 1 nucleotid. Poan DNA ngan nhét s& di chuyén xa nhat. Poan

DNA dai nhat s& di chuyén gan nhat, phan tich twong tu, ching ta s& biét

duoc trinh ty doan mach don md1 duoc téng hop va xac dinh dugc trinh tu

ctia mach DNA khuon [103].
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Hinh 1.10: Quy trinh gidi trinh tw theo phwong phdp ddNTP [103]

1.9.3.2. Gidi trinh tw bang mdy tw dong

Ngay nay, viéc giai trinh tu dugc thuc hién dé dang nho ¢6 sy hd trg cua

may giai trinh tu tw dong. May giai trinh ty hoat dong dua theo nguyén ly cuaa

phuong phap Sanger ¢ cai bién. Trong d6 cac ddNTP khong duoc danh dau

phong xa ma duoc danh dau bang chat huynh quang c6 mau khéc nhau cho

moi loai

ddNTP dé c4c vach dién di caa cAc mach don DNA dugc tong hop ra

phat sang khi di qua mot chum tia sang laser.

CAu tao cua mot may tu dong giai trinh tw gom hai phan chinh yéu, do

la: phan

dién di véi gel polyacrylamid va phan phat hién cac vach dién di.

Phan dién di polyacrylamid c6 thé 1a mot ban gel hay 1a mét 6ng mao quan
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chtra gel. Phan phéat hién vach dién di 12 nhitng con mit cam quang va mot

chum tia laser di qua trudc no.

Nguyén tac hoat dong caa may la trong sudt qua trinh dién di, mdi khi co
mot vach dién di di qua chum tia laser thi vach dién di s€ phat sang Ién va su
phat séng nay s& duoc con mat cam quang ghi nhan va luu lai thanh mét dinh
cuong do sang trong biéu do. Tur biéu d6 cua cac dinh cuong do sang nay,
may sé& so dong cua cac dinh twong (ng Véi cac mau dé cudi cing phan tich
thanh trinh ty ciia doan DNA. V&i cac may thé hé mai sau nay, ngudi ta co
thé dung 4 mau huynh quang khac nhau dé danh dau 4 loai ddNTP, nho
vay phan ung giai trinh tu c6 thé thuc hién duogc chi trong mét éng nghiém
va khi giai trinh ty chi can dién di trén mot hang ma khong can phai trén 4

hang khac nhau nhu trudc day [103].

Trinh tu gen duoc ddi chiéu va so sanh vai trinh tu gen trén Genbank.
Phuong phap giai trinh tu gen cho phép phat hién tat ca cac dot bién, dic biét
1a cac dot bién diém, do d6 k¥ thuat nay duoc ap dung cho viéc phat hién mot

s6 SNP khdng c6 vi tri cat enzym giGi han cua gen.
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Hinh 1.11: Hinh dnh gidi trinh tw mét s6 SNP viing HV1, HV2 mtDNA [104]
(A) 12insC; (B) A37G; (C) A238G; (D) C463T; (E) C566G (F) T16445C
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1.9.3.3. Gidi trinh tw gen thé hé méi (next-generation sequencing -NGS)

Giai trinh ty gen thé hé méi duoc coi 1a thé hé tiép theo cua phuong
phap giai trinh tu truc tiép. Phuong phap nay con duoc goi nhiéu tén khac
nhau nhu giai trinh tu thong Iugng cao (high-throughput sequencing), giai
trinh tu chuyén sau (deep sequencing), giai trinh tu thé hé tha 2 (second-
generation sequencing). Ky thuat nay cho phép giai trinh tu dong thoi nhiéu
doan gen véi toc do nhanh va giam chi phi dang ké so véi viéc giai trinh tu
theo phuong phap truyén thong.

Nguyén ly chung cua NGS gc;m 3:

- Chuan bi thu vién (Library preparation): Céc thu vién duoc tao ra bang
su phan cat ngau nhién cua DNA can giai trinh tu, sau d6 gan vai céc adaptor.

- Khuéch dai vo tinh (Clonal Amplification): Thu vién dugc khuéch dai
bang PCR (emulsion PCR, bridge PCR).

- Giai trinh tu (Sequencing): DNA dugc giai trinh tu dya trén cac cach tiép can
khac nhau (Pyrosequencing, Sequencing-by-ligation, Sequencing-by-synthesis).

Mzc di giai trinh tu 1a ky thuat tuong d6i mat thoi gian nhung day van 1a
tiéu chuan vang dé phat hién cac dot bién va xac dinh cac SNP. Phuong phap
dugc st dung phd bién nhat van 12 giai trinh tu truc tiép san pham PCR doan
DNA dich bang may giai trinh tu gen tu dong. Trong nhimg nim gan day, chat
lwong cua cac dit liéu giai trinh tw DNA duoc cai thién dang ké. Tuy nhién, thinh
thoang xuat hién cac dinh khong dong déu hay nhimg dinh nhiéu gay kho khin
cho viéc doc trinh tu tu dong. Dac biét 1a cac dinh di hop tir do 2 base da hinh
khéc nhau cing chiém giir 1 vi tri. May man 12 trinh tu cac doan DNA xéc dinh
thuong gidng nhau giita cac ca thé nén khi so sanh co thé xac dinh dugc dinh di
hop tir hay dong hop tu, tir d6 d& dang phét hién cac dot bién hay cac da hinh
thai caa gen. Ngoai ra chiéu cao caa cac dinh trong 1 mau hdn hop DNA tir
nhiéu ca thé cd thé gitip udc tinh tan suat cia cac alen nhom phéan tich.



40

Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twong nghién ciu

- 517 nguoi binh thuong khée manh thuéc 4 dan toc: Kinh, Muong,
Cham va Khmer: 206 mau ngudi dan toc Kinh (Idy mau & Ha Noi, TP HCM),
100 mau nguoi dan toc Muong (lay mau ¢ Hoa Binh), 113 mau nguoi dan toc
Cham (lay mau ¢ Binh Thuan) va 98 mau nguoi dan toc Khmer (lay mau &
Séc Trang). LAy méau ngoai vi dé phan tich nghién ctu.

Tiéu chuan chon mau: La ngudi binh thuong, khoe manh thuoc 1 trong
4 dan toc Kinh, Muong, Cham, Khmer (cu thé c6 me va ba ngoai 13 nguoi
cung mot dan toc). Tinh nguyén tham gia nghién cuau.

Céac dia diém chon ldy mau 14 nhiing noi ¢4 s6 dan caa cac dan toc
trén chiém ty 1¢ cao (dan toc Kinh tap trung dong nhat & Ha Noi va TP. HCM,
dan toc Muong tap trung dong nhat & Hoa Binh chiém 64% dan s6 toan tinh, dan
toc Cham song rai rac ¢ cac tinh phia Nam trong d6 riéng Binh Thuan chiém
khoang trén 30%, dan toc Khmer & Soc Trang chiém 30,7% dan so toan tinh
va chiém khoang 31,5% tong s6 ngudi Khmer tai Viét Nam), ban do thu mau
4 dén toc Kinh, Muong, Cham va Khmer (Phu luc 1).

Bao quan mau: mau méu sau khi 14y dugc bao quan & -80°C cho dén
khi phan tich.

- 186 bénh nhan nit bi ung thu v da dugc chan doan xéac dinh dua vao
két qua giai phau bénh, tai bénh vién K Trung wong. Tiéu chuan loai trir: loai
trir cac trudng hop ung thu di can tir noi khac dén, bénh nhan khong dong y
tham gia nghién ctru. Mau mau ngoai vi dugc 1y va luu gilr bao quan tai Trung

tdm Nghién ctru Gen va Protein, Truong Dai hoc Y Ha Noi dén khi phan tich.

Mau doi chung duogc chon tur tat ca cdc mau ngudi nit/517 mau nguoi

binh thuong khoe manh ctia 4 nhém dén toc & trén (€O 255 mau nit/517 mau).


https://vi.wikipedia.org/wiki/B%C3%ACnh_Thu%E1%BA%ADn
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Cong thuc tinh c& mau:

Trong do:
n: C& mau cho mdi mot nhém nghién cuau
Z: Hé sé tin cay (v6i o = 0,05, d tin cay 95%), Z = 1,96.
p: Udc tinh ti 1 gap da hinh gen ty thé trong quan thé, chon p = 0,5.
d: Do chinh xac tuyét ¢6i mong muén, d = 0,1.
Ap dung cdng thirc trén tinh duoc n=97 (cho mdi nhdm).
2.2. Thoi gian va dia diém nghién ciru
- Thoi gian nghién cau: Tir ndm 2014 dén nam 2019

- Dia diém nghién ciu: Bé6 mdn Hoéa Sinh, Trung tdm nghién ctu Gen

va Protein - Truong Dai hoc Y Ha Noi.
2.3. Phwong phap nghién ciru
M@ ta cat ngang, nghién ctu bénh co6 nhom dbi chang.
2.4. Phwong tién nghién ctru
2.4.1. Dung cu, trang thiét bi
- Ong lay mau chéng dong EDTA.
- Pipet, dau con céc loai.
- Ong Eppendorf 1,5 ml va éng Facol.
- May Gene Amp PCR System 9700 (USA).
- Ta lanh sau: -30°C; -80°C (SANYO).

- May dién di: Mupid (Nhat Ban).
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- May soi gel va chup anh tu dong: Chemidoc EQ-Bio-Rad (USA).
- May ly tdm lanh Beckman va may ly tim dé ban Eppendorf (Bic).
- L0 vi sdng (Samsung).
- May doc trinh tu gen ABI Prism 3100 Genetic Analyzer (USA).
- Tu am.
2.4.2. Hoa chat
* Hoa chdt ding dé tach chiét DNA (Promega, Madison, W1, USA):
- Dung dich Lysis buffer.
- Dung dich K,
- Dung dich SDS 10%.
- Proteinase K (10mg/mL).
- Dung dich phenol: chloroform: isoamyl vai ty 1€ 25: 24: 1
- Dung dich chloroform: isoamyl véi ty I¢ 24 : 1
- Ethanol 100% va ethanol 70%.
- Sodium acetate 3M, pH=5,2.
- Dung dich hoa tan DNA dé bao quan.
* Hoa chdt dé thurc hién kj thudt PCR (Invitrogen, Carlsbad, California, USA):
- 10x buffer
- Gold Tag chtra: 4 loai dNTP, Taq polymerase, MgCl..
MJdi xudi va mdi nguoc:
HV1-F: 5°- CTC CAC CAT TAG CAC CCA AAG C -3’
HV1-R: 5’- CCT GAA GTA GGA ACC AGA TG -3’
HV2-F: 5’- GGT CTATCA CCC TAT TAACCAC-3
HV2-R: 5’- CTG TTA AAA GTG CAT ACCGCC A -3’


https://www.google.com.vn/search?q=Carlsbad,+California&stick=H4sIAAAAAAAAAOPgE-LUz9U3MDNLKUxS4gAxi0zK87S0spOt9POL0hPzMqsSSzLz81A4VhmpiSmFpYlFJalFxYtYRZwTi3KKkxJTdBScE3My0_KL8jITARf5WdBaAAAA&sa=X&ved=2ahUKEwjE8P-qga_lAhWzyosBHbhICykQmxMoATAXegQIDhAH
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* Ho4 chdt dé dién di sdn phdm PCR trén gel agarose

- Dung dich dém TBE (Tris Borate EDTA) 1X gom: Tris base, boric
acid va EDTA (pH 8,0)

- Agarose.

- Thang chuan DNA 100 bp (Marker 100bp).

- Dung dich ethidium bromide 10 mg/mL.

2.5. Ky thuat nghién cwiu
2.5.1. Tach chiét DNA t&r mau ngogi vi
DNA duoc tach chiét tir té bao bach ciu mau ngoai vi bang phuong phap
st dung phenol/chloroform theo quy trinh chuan.
Quy trinh:

- Mau mau dong lanh duoc @ & bé 6n nhiét 37°C trong 30 phut.

- Cho 0,5 ml mau toan phan chéng dong bang EDTA vao 6ng
Eppendof 1,5 ml sau d6 cho thém vao 0,5 ml dung dich Lysis buffer roi dé
trén da trong 10 phut.

- Ly tdm 8000 vong/ phut trong 10 phit & 4°C, bé dich ndi va thu can.
l3p lai qua trinh nay 4 lan.

- Cho 0,5 ml dung dich K vao, ly tdam 8000 vong/ phut trong 10 phit &
4°C, bo dich noi va thu can.

- Cho 0,5 ml Lysis buffer; 12,5 pISDS 10%; 10 pl Proteinase K; G &
56°C trong 2+ 3 gio.

- Cho 0,5 mL phenol: chloroform: isoamyl, ly tdm 10000 vong/phut
trong 10 phdt ¢ 4°C, hon hop duoc chia lam 3 phan:

e L&p dung dich phia trén cé chira DNA.
o L6p ¢ giita la can té bao.

e Ldp dudi cing la dich chiét.
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Hat iy phan dich chita DNA phia trén cing va tién hanh 13p lai cac
buéc trén mot lan nira s& dam bao khdng con tap chat trong mau.

- Cho 0,5 ml chloroform: isoamyl, ly tdm mau 10.000 vong/phat
trong 10 phat & 4 °C. H(t 1ay phan dich trén clng va tién hanh lap lai mot
lan nira.

- Ttua DNA bing 1 ml ethanol 100%, cho thém 50 ul sodium acetate, dé
lanh & -20°C trong 4 gio.

- Ly tdm 13.000 vong/phut trong 20 phut & 4°C, bo dich néi, thu taa.

- Rira DNA bang ethanol 70%. Tua DNA duoc hoa tan bang 50 ml

nudce tinh khiét hoac TE.

Phan tir DNA thu duoc s& dugc kiém tra do tinh sach bang phuong phap

do mat do quang & budc song 260/280 nm va dién di trén gel agarose 1,5%.

+ Néu OD2gonm/OD2gonm = 1,8 — 2 thi DNA duoc coi 12 tinh sach.

+ Chat lugng cia DNA tot khi dién di cho vach rd nét, bang gon.
Nguoc lai, phan tir DNA bi dut gdy, 1an nhiéu protein hoic céc tap chat khéc
thi hinh anh dién di la mot vét trai dai khéng tao thanh bang gon.

2.5.2. Phwong phdp quang pho
* Nguyén ly do mdt do quang hoc

- Acid nucleic c6 pho hap phu cuc dai ¢ budc séng 260 nm 1a do sy ¢6
mat cua base purin va base pyrimidin. Gia tri mat d6 quang ¢ budc séng
260nm (OD260nm) Cia CAC Mau cho phép xac dinh nong d6 acid nucleic c6
trong mau nghién cuu.

- Protein hap thu &nh sang tir ngoai & budc séng 280nm do sy hap thu
ctia cac acid amin nhan thom va di vong, bao gém: tyrosin, tryptophan va

phenylalanin.
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- Duwa Va0 ty 18 OD26onm/OD2sonm dé Kiém tra do tinh sach cia DNA.
Néu OD260nm/OD2sonm = 1,8 + 2 thi DNA dugc coi la tinh sach.

* Tién hanh do mdt dé quang hoc

Str dung 2pl DNA xac dinh ndng d6 va do tinh sach bang phuong phap
do OD trén may Nanodrop 1000.
2.5.3. Dién di DNA sau tach chiét

Nguyén ly:

O pH =8, acid nucleic mang dién tich 4m; dudi tac dung cua dong dién
mét chiéu, acid nucleic s& di chuyén vé cuc duong. Cac doan DNA c6 kich
thuéc khac nhau sé di chuyén véi tbe d6 khac nhau. Ty vao muyc dich c6 thé
st dung céc chat gia khac nhau dé dién di acid nucleic, nhung phd bién nhat
la str dung gel agarose. Thong thudng nguoi ta st dung néng do gel 1a 1,5%.

Ban gel dién di duoc nhudém bang ethidium bromide s& phat sang.

Chét lugng cua DNA tdt khi vach dién di rd nét, bang gon. Nguoc lai,
phan ti DNA bj dut gdy, 1an nhiéu protein hoic cac tap chat khac thi hinh anh
dién di la mét vét trai dai khéng tao thanh bang gon.

Céch chudn bi gel agarose 1,5%

- Cén 1,5 g agarose hoa tan trong 10 mL boric acid EDTA (TBE). Su
dung 10 vi song dé agarose tan, sau khi agarose tan hét dé nguoi 55-60°C, db

vao khuén gel. Bé ban gel dong lai va 6n dinh hoan toan méi st dung.

- G& luoc, dat ban gel vao bé dién di chira sin dém TAE 1X sao cho dém

ngap hoan toan ban gel.
- Pha dung dich TBE 10X (Tris; acid boric; EDTA).

Tris 0,89 M; acid boric 0,89 M; EDTA 2,02 M
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Tién hanh ky thudr dién di

- D6 ban gel agarose 1,5% véi 6 hoic 12 giéng roi ngdm vao bé dién di.

- Nap 5 pl san pham khuéch dai PCR vao cac giéng trén ban gel.

- Nap 2,5 ul Marker loai 100 bp vao 1 giéng con lai.

 Sir dung may dién di 80-100V (Mupid- Nhat), dién di & hiéu dién thé
100V khoang 30 phut.

- Sau dién di, gel dugc ngdm vao ethidium bromide 5 phat, rira qua nuéc
cat va dua vao soi dudi dén tir ngoai, chup anh dudi 4nh séng tir ngoai, nhan
dinh hinh anh va chup hinh Iuu tri.

2.5.4. Phan #rng PCR (polymerase chain reaction) nhéin doan gen HV1, HV2
Quy trinh: DNA sau khi duoc tach chiét va kiém tra nong do, do tinh
sach dat yéu cau duoc st dung 1am khuén mau dé khuyéch dai doan gen HV1
va HV2 bing may PCR Eppendorf. Tat ca cic mau DNA duoc tach chiét déu
duoc pha lodng vé nong do khoang 40 ng/pl dé thuc hién phan ung PCR.
- Thanh phan cua phan tng PCR: 10X dém PCR; 2,5mM dNTP; moi xudi
va nguoc; 0,5unit Taq polymerase; DNA va H,0, tong thé tich 20pl.

Thanh phan Thé tich (ul)
Nuéc cat PCR 11,9
Buffer 10X 2,0
dNTP (2,5 mM) 2,0
Mbi xudi 0,5
Moi ngugc 0,5
Taq polymerase (5 u/ul) 0,1
DNA 3,0

Tong 20,0
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- Chu trinh nhiét caa phan ting PCR: 94°C - 5 phut; 30 chu ky [94°C- 30
gidy, 54°C - 30 giay, 72°C - 30 gidy]; 72°C - 5 phut; bao quan mau & 15°C.

- San pham PCR duoc dién di cung véi thang chuan 100bp trén gel
agarose 1,5%. Cac bang DNA dugc nhuom ethidium bromide va chuyp anh
bang hé théng may EC3 Imaging system. Phan tmg PCR dat yéu cau khi chi c6
1 bang duy nhét véi mdi duong chay, bang rd nét, kich thudc so trén thang DNA

chuan tuong ¢ng véi kich thudce tinh toan ly thuyét.
2.5.5. Gidi trinh tw ving HV1 va HV2 (DNA sequencing)
- Tinh sach DNA str dung Kit QIAGEN (Hilden, Germany).

- Giai trinh ty gen theo quy trinh va st dung phuong phap BigDye
terminator sequencing (Applied Biosystems, Foster city, USA). Tién hanh
trén may 3100-Avant Genetic Analyzer cua hang ABI-PRISM. So sanh véi
trinh tu GenBank dé xac dinh da hinh.

Quy trinh thec hién:
Tinh sach DNA (si dung Kit QIAGEN)

- Cho 500 pl dung dich PB vao éng chtra 10 pl DNA, lic déu dé & nhiét
d6 phong 30 phut.

- Hat hét dich cho qua cot tinh sach (do hdng Qiagen cung cap).
- Quay ly tam 10000 v/p trong 30 gidy, d6 bo dich ¢ day 6ng.

- Cho tiép 750 pl PE vao cot.

- Ly tam 10000 v/p trong 30 gidy, d6 bo dich phia day ong.

- Ly tam tiép thém 60 gidy dé loai bo hét dich trong cot.

- L4y cét ra, cho vao 6ng eppendorf 1,5 mL.

- Cho 50 pl dung dich EB (gém 10 mM Tris-Cl, pH 8,5).


https://www.google.com.vn/search?q=Hilden&stick=H4sIAAAAAAAAAOPgE-LUz9U3sDQ2z7JQAjON401yk7S0spOt9POL0hPzMqsSSzLz81A4VhmpiSmFpYlFJalFxYtY2Twyc1JS8wCsiLbOTQAAAA&sa=X&ved=2ahUKEwjNxcvggq_lAhUyyIsBHahWADMQmxMoATAaegQIChAK
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- Bé ¢ nhiét @6 phong trong 5 pht, ly tam 10000 v/p trong 60 giay.
- Dich thu duoc ¢ day 6ng la dich chira DNA da duoc tinh sach.
Quy trinh thzc hién gidi trinh tw gen:

Thuc hién theo qui trinh va sir dung phuong phap BigDye terminator
sequencing (Applied Biosystems, Foster city, USA).

+ Giai dogn 1: Chuan bj master mix cho phan ang PCR.
- Chuan bi effendorf 0,2ml da danh dau san thi tw cac mau.
- Chuan bi hoa chat dé thuc hién phan tng.

- Lam tan hoan toan hoa chat, tron déu sau d6 ly tim nhe dé toan bo

dich trén nap ong roi xudng.

- Tién hanh pha master mix theo bang sau:

Thanh phan Thé tich (ul)
San pham sau PCR d3 duoc tinh sach 1,0
Big Dye Buffer 1X 3,0
Big Dye terminator V3.1 (2,5X) 2,0
Nuéc cat PCR 13,0
Mbi don (5pmol/ul) 1,0
Tong 20

- Toan bo khau chuan bi master mix phai dugc thyuc hién trén khay da.
- Cé4c hda chat phai duoc 1am tan va tron déu trude khi st dung.
- Big dye 2,5X phai dugc bao quan tranh anh sang.

- M3i DNA thuc hién hai phan tng véi méi xudi va moi nguoc.
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+ Giai dogn 2. Chay PCR Sequencing.

- Sau khi chuan bj master mix cho phan ang xong, ly tam nhanh céc éng

PCR dé toan bo dich dinh trén thanh va nap éng xudng duéi va 1am tan bot.
- Xép céac bng effendorf vao may PCR.

- Chon chuong trinh nhiét da dugc cai dit san trong may theo chu trinh

da duoc ti wu hoa.

- Kiém tra lai toan bo chu trinh nhiét;

Chu trinh Bién tinh Bit cap Tong hop
1 95°C - 2 phiit
225 95°C -5gidy ~ 50°C-10gidy  60°C - 4 phit

Bao quan ¢ 10°C

- An nit “Start” cho may bat dau chay chuong trinh.
- Sau khi chay xong chuong trinh dwa may vé ché do nghi va tat may
- LAy mau ra khoi may PCR

- C4c san pham sau khi duoc khuéch dai bang Big dye kit s& dugc tinh
sach bang big Dye temination dé loai bo toan b big dye thira va dem doc trén
may giai trinh tu gen ABI 3100 vant (Applied Biosystem)

- Céc nucleotid trén gen s& duoc biéu hién bang cac dinh (peak) voi 4
mau tuong dwong voi 4 loai nucleotid A, T,G,C.

Két qua giai trinh tu gen dugc ddi chiéu va so sanh véi trinh tu chuan
J01415 trén GenBank (National center for biotechnology information, NCBI)
dé xac dinh da hinh trén hai ving HV1 va HV2 cia DNA ty thé.
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2.5.6. Phwong phdp phan tich trinh tw dogn HV1 va HV2

Giai trinh tu gen tu vi tri 15.974 dén vi tri 16.517 c6 chua trinh tu vung
HV1 va tir vi tri 8 dén vj tri 431 ¢ chira trinh tu ving HV2. Ving HV1 duoc
xéac dinh 1a tir vi trf 16.024 dén 16.365 va trinh tu cho ving HV2 dugc xac
dinh tir vi tri 73 dén 340. Mdi mau dugc giai trinh tu theo ca hai hudng (5’ va
3°) dé tranh nhidu va xac dinh trinh tu gen ciing nhu phét hién cac diém da

hinh 1 day da nhat.

Trinh ty ving HV1 va HV2 mtDNA cua cac mau nghién ctu dugc so
sanh voi trinh tu chuan Cambridge (rCRS) da duoc cong b trén ngan hang
dir liéu vé DNA ty thé (http://mitomap.org) bang phan mém sinh hoc chuyén
dung (CLC Main Workbench 6.0.1). Pong thoi ciing so sanh cac dic diém da
hinh ctia cidc mau nghién ctru voi cac dic diém da hinh di duoc cong bd trén

MITOMAP (A Human Mitochondrial Genome Database).

Xac dinh d6 da dang di truyén (genetic diversity) va xac suat trung lap
ngau nhién gitta hai ca thé trong quan thé nghién ctru dugc tinh theo cong
thire: h= (1- Zx?)n(n-1); trong do6: h 1a do da dang di truyén, Zx? & xac xuat
trung 13p ngu nhién giira hai ca thé trong quan thé, X 1a tin sudt xuat hién cia

haplotype trong quan thé va n 1a sé mu, theo Fumio Tajima nam 1989 [105].

2.5.7. Phan tich méi lién quan gi@a mét sé da hinh don nucleotid (SNP)
trén vung HV1 vagi bénh ung thuw vi

Phuong phap thong ké va kiém dinh Chi-Square (y%) trén phan mém
SPSS 12.0.1 duoc st dung dé danh gia ty 1é cac SNP va mdi twong quan giita
chdng vai ung thu va.

Xac dinh méi lién quan gitta mot s6 SNP caa ving HV1 mtDNA bing
phan tich twong quan. Udc tinh nguy co gy bénh duoc biéu thi bang ti s6 odds
(Odds ratio-OR) va khoang tin cay 95% (95% confidence interval-95% CI).


http://mitomap.org/

o1

2.6. Vén dé dao dirc ciia dé tai

- Céc dbi tugng tham gia nghién cau 12 hoan toan tu nguyén va cé quyén
rut khoi nghién cau khi khéng mudn tham gia nghién cau.

- Céc thong tin lién quan dén nguoi tham gia nghién ctu duge dam bao
bi mat.

- Céac ky thuat thao tac trén nguoi tham gia nghién ciou duoc dam bao
dang chuyén mon.

- Pé tai nghién ciru nay dugc thuc hién hoan toan vi muc dich khoa hoc
chtr khong vi muc dich nao khac.

- Pé tai da duoc chap thuan théng qua Hoi dong dao dic trong nghién cau
y sinh hoc Truong Pai hoc Y Ha Noi.
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2.7. So' d6 nghién ctru

Lwa chon mau nghién citu

v
- LAy mAu mau ngoai Vi

- Tach chiét DNA tir mau toan phan
- Tién hanh khuéch dai gen

- bién di san pham PCR

- Giai trinh tu san pham PCR

l

Phan tich két qua giai trinh tu
vung HV1 va HV2

l So sanh két qua véi GenBank

Xac dinh da hinh trén vung HV1 va HV2 |

Xac dinh ty 1¢ mot s6 Phan nhém mtDNA Danh gia mot so SNP
SNP trén ving HVL [l theo cac SNP dic trung | ren HV1cuamtDNA o
va HV2 trén viing HV1 va HV?2 bénh nhan K v

v

Két luan
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Chuong 3
KET QUA NGHIEN CUU

3.1. Két qua giai trinh tw gen ving HV1, HV2 trén DNA ty thé
3.1.1.Tach chiét DNA téng sé

Buéc dau tién trong hau hét cac nghién ciu sinh hoc phan ti 14 thu nhan
dugc DNA tong s6 véi mot luong du Ion va tinh sach DNA dé dung cho cac

thi nghiém tiép sau.

Sau khi tach chiét, tinh sach, ca&c mau DNA duogc Kiém tra nong d6 va do
tinh sach bang cach do phd hap thu tir ngoai ¢ hai buéc séng 260 nm, 280 nm
trén may Nanodrop 1000. Cac mau DNA duoc tach chiét co chi s6 A260/280
dao dong trong khoang 1,81- 2.02 véi nong do dao dong trong khoang tir 37,0
ng/ul dén 295,0 ng/ul. Cac mau DNA déu co duong biéu dién d6 hap thu
quang tron tru, khong giy khac, gap goc, dinh hap thu twong ¢ng voi budc

song 260 nm.

Két qua dién di DNA tong s6 tir cac mau mau dugc thé hién trong hinh sau:

Hinh 3.1: Anh dién di DNA téng sé trén gel agarose 1,5%

Giéng 1, 2, 3: DNA tong sb tach tir mau M10, M12, M14
Giéng 4, 5, 6: DNA tong so tach tir mau KN8, KN9, KN10

Nhan xét: tat ca cac duong chay déu xuat hién mot bang DNA sang 13 nét,
khéng dut gdy. Cac mau DNA duoc tach chiét twong ddi tinh sach va nong do

dat yéu cau cho phan @ng PCR.
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3.1.2. Két qud khuyéch dai doan gen HV1, HV2 ciia DNA ty thé
Str dung hai cip mdi dic hiéu véi quy trinh téi wu dé khuyéch dai hai
ving gen HV1 va HV2 san pham khuyéch dai duoc dién di trén gel agarose

1,5%. Két qua dién di duoc thé hién nhu trong hinh sau:

M oL 2 3% 4 3 6 T 8 B Al 11

«— 543 bp

8=

Hinh 3.2: Hinh dnh di¢n di sin phdm PCR ciia viing HV1
M: Thang chuan DNA 100bp; Giéng 1-11: San pham khuéch dai ving HV1

Nhan xét: di khuéch dai duoc mot doan gen c6 kich thuéc 543bp (tir vi tri
15975-16517 cua DNA ty thé) c6 chira viing siéu bién HV1. San pham PCR
dac hiéu, rd nét ¢ tat ca cac mau nghién ciu, chi gom mot bang c6 kich thudce
phU hop vai cac tinh toan ly thuyét. Nhu vay, ching t6i da khuéch dai thanh
céng vung HV1.

M 1 2 3 4 5 6 7 &8 9 10 1

«— 423 bD

200 bp —
100 bp —

Hinh 3.3: Hinh dnh di¢n di san phdm PCR ciia viing HV?2
M: Thang chudn DNA 100bp; Giéng 1-11: San pham khuéch dai ving HV2
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Nhan xét: da khuéch dai dugc mot doan gen c6 kich thudc 423bp (tir vi tri 8-
431 cua DNA ty thé) c6 chira ving siéu bién HV2. Anh dién di cho thay san
pham PCR dic hiéu, rd nét ¢ tit ca cac mau nghién ctu, chi gom mat bing co
kich thudc phi hop véi céc tinh toan ly thuyét. Nhu vay, chung toi da khuéch
dai thanh cdng vung HV2,

3.1.3. Két qud gidi trinh tw viing HV1, HV2 ciia DNA ty thé trén 4 dan tgc
Kinh, Cham, Mwong, Khmer ngwoi Viét Nam

Trong nghién ctu ndy, san pham PCR cua vung HV1 va HV2 caa DNA
ty thé duogc tién hanh giai trinh tu gen trén may 3100-Avant Genetic Analyzer
cua hiang ABI-PRISM. So sanh vai trinh ty chuan trén GenBank (trinh tu
chuan gen ty thé - J01415) dé xac dinh da hinh.

Mot sé két qua giai trinh tu gen hai ving siéu bién HV1 va HV2 duoc

thé hién ¢ cac hinh sau:

a) Da hinh trén ving HV1 ctia DNA ty thé:
C16260T T16298C

JO1415AAAGCCACCCCTCACCCACTAGGATACCAACAAACCTACCCACCCTTAAN
Conflict Confl

Consensus A\MAAGCCACTCCTCACCCACTAGGATACCAACAAACCTACCCACCCTCAA!

Coverage
o

318 Sample58 HVSIR V\VAAGCCACTCCTCACCCACTAGGATACCAACAAACCTACCCACCCTCAA
N Ml
'I'f‘ 0

Trace data }'\I.f\ U"n'-,\ I.'P"El,l'ﬁﬁl ||'ﬁ',u|'l"|'in|,kllll-l'|\ ,In'.u."".u'lﬂl'.\ I.'n'lilllr‘l'l\ M )l,\\ ;“-bfl I'.L ,'II.II',l ,'n'. u,' '.f '-\_ 'ﬂ'-..u'lnl'u'l I',\ .'n'-,“l'l.l'.ulll III U."'ul\ I.'I
Hinh 3.4: Hinh dnh gidi trinh tw SNP C16260T va SNP T16298C
trén vang HV1 ciia DNA ty thé

Nhan xét: hinh anh trén la da hinh don nucleotid ving HV1 (SNP C16260T
va SNP T16298C) cia DNA ty thé & mot mau nghién ctiu. Hinh anh ciing

cho thay tin hiéu cac dinh cao, rd, khong bi nhiéu, tin hiéu duong nén thap.
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T16189C G16213A  T16217C

! |

JO1415 ACCCCCTCCCCATGCTTACAAGCAAGTACAGCAATCAACCCTCAACTAT

Consensus CCCCCCCCCCATGCTTACAAGCAAGTACAACAACCAACCCTCAACTAT

Coverage /

-23_Sample93_HVSIR (|CCCCCCCCCCATGCTTACAAGCAAGTACAACAACCAACCCTCAACTAT

v o A AR o

Hinh 3.5. Hinh dnh gidi trinh tw SNP T16189C, G16213A va SNP
T16217C trén ving HV1 ciia DNA ty thé

Nhan xét: Két qua giai trinh ty ving HV1 thay da hinh tai vi tri 16189 (T-C),
16213 (G-A), 16217 (T-C) ctia mdt miu nghién ciru cy thé.

T16311C

}

JO4152CTACCCACCCTTAACAGTACATAGTACATAAAGCCATTTACCGTACAT

Consensus2CTACCCACCCTTAACAGTACATAGCACATAAAGCCATTTACCGTACAT

Coverage

44 _Sample14 HVSIRCCTACCCACCCTTAACAGTACATAGCACATAAAGCCATTTACCGTACAT

Trace data1I i i A f' A ﬂ FI'. I'. II|"\| .'F |7 m

Y vy

Hinh 3.6: Hinh dnh gidi trinh tw SNP T16311C trén vung HV1
ciia DNA ty thé

Nhan xét: Két qua giai trinh ty ving HV1 & mau nghién ctu ndy cho thay da
hinh tai vi tri 16311 (SNP T16311C). Hinh anh trén ciing cho thay tin hiéu

cac dinh cao, rd, khdng bi nhiéu.
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b) Pa hinh trén ving HV2 cua DNA ty thé:

T152C

|

JOIAISE TATCTGTCTTTGATTCCTGCCTCATCCTATTATTTATCGCACCTACGTT

Consensus TATCTGTCTTTGATTCCTGCCTCATCCCATTATTTATCGCACCTACGTT

Coverage

4193_KH114_HVSIIF

rececita AWM A AN AN WA A MR

Hinh 3.7: Hinh dnh giii trinh tw SNP T152C trén viing HV2
ciia DNA ty thé

Nhan xét: Két qua giai trinh tu SNP T152C trén viing HV2 cia DNA ty thé,
hinh anh trén cho thiy tin hiéu cac dinh cao rd khdng bi nhidu va tin hiéu
duong nén thap.

249Del A A263G

! !

JOIASIATAATAATAACAATTGAATGTCTGCACAGCCACTTTCCACACAGACAT!

Consensus:ATAATAATAACAATTGA-TGTCTGCACAGCCGCTTTCCACACAGACAT!

Coverage

ITBE2_KNT10_HVS_II

medm\ﬂ N A 8 NY\ N\/}w 'IEJI&A IA IM”U"“\J\A U\”

Hinh 3.8: Hinh dnh gidi trinh tw SNP (249DelA, A263G)
trén visng HV2 ciia DNA ty thé

Nhan xét: Két qua giai trinh ty ving gen ty thé HV2 ¢ mau nghién cau trén
théy da hinh tai vi tri 249 va 263 (SNP 249DelA va A263G).
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A263G 309insC  315insC

JO1415<TGCACAGCCACTTTCCACACAGACATCATAACAAAAAATTTCCACCAAACCCCCCC-TCCCCC-GCTTCTGG
Conflict Conflict Conflict

Consensus TGCACAGCCGCTTTCCACACAGACATCATAACAAAAAATTTCCACCAAACCCCCCCCTCCCCCCGCTTCTGG

Coverage
o

'3.4.2014-M1726F

Trace data f\ II{"| /L N f Iﬂ,r f A A f N\ f YLy, N
A\ WAV WA WAV MWW WA AW

Hinh 3.9: Hinh dnh gidi trinh tw SNP (A263G, 309insC, 315insC)
trén vieng HV2 ciia DNA ty thé
Nhan xét: O mau nghién ctu nay khi giai trinh tu ving HV2 thay c6 da hinh
tai Vi trf 263 (A-G), da hinh tai vi tri 309 (thém C) va da hinh tai vi tri 315
(thém C).

3.1.4. Két qui gidi trinh tw ving HVI trén DNA ty thé ¢ bénh nhin ung
thuwr vii nguoi Viét Nam

T16140C A16183C  T16189C

JO1415AAATACTTGACCACCTGTAGTACATAAAAACCCAATCCACATCAAAACCCCCTCCCC2
‘Conflict Conflict ‘Canflict

Consensus AAACACTTGACCACCTGTAGTACATAAAAACCCAATCCACATCAAACCCCCCCCCCC
Coverage \

114 |

Trace data

Hinh 3.10: Hinh dnh gidi trinh tw SNP (T16140C, A16183C, T16189C)
trén viing HV1 ciia DNA ty thé 6 bénh nhin ung thu vit
Nhan xét: Két qua giai trinh ty ving gen ty thé HV1 & mau bénh nhan ung thu
vl & trén thay da hinh T16140C, A16183C, T16189C.
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C16355T T16362C

|

JOTA15<ATTACAGTCAAATCCCTTCTCGTCCCCATGGATGACCCCCCTCAGATAGGGGTCCCT
Conflict ‘Gnnﬂlct

D

Consensus ATTACAGTCAAATCCTTTCTCGCCCCCATGGATGACCCCCCTCAGATAGGGGTCCCT

Coverage

[¢

146

Tracedata / /i p [ 4 f i ” AN i .“. i |

i

Hinh 3.11: Hinh dnh gidi trinh tw SNP (C16355T, T16362C)
trén ving HV1 ciia DNA ty thé ¢ bénh nhin ung thw vit

Nhan xét: hinh anh trén 1a da hinh don nucleotid ving HV1 (SNP C16355T
va SNP T16362C) cua DNA ty thé & mot mau nghién ctiu bénh nhan ung thu
vU. Hinh anh ciing cho thay tin hiéu cac dinh cao, rd, khdng bi nhiéu, tin hiéu

duong nén thap.
T16362C

!

JO1415CATTACAGTCAAATCCCTTCTCGTCCCCATGGATGACCCCCCTCAGATAGGGGTCCCT
Conflict

Consensus CATTACAGTCAAATCCCTTCTCGCCCCCATGGATGACCCCCCTCAGATAGGGGTCCC1

Coverage

L

317

Tracedata /\p )/l ,
"'\'.. I|I I|‘ I|| ||\ ‘.' ".\ /\,III“I' { \

f f nl o / - [
/ './\/\ U j\ |V [V /\ f.'\'.ll /Ma \VVVY

Hinh 3.12: Hinh dnh gidi trinh tw SNP T16362C

fpnn i N\ .*-. A A

'.|||I| [ |
\ 1A ."I'.' ,|' | A
oy Y ',Illl "\‘ _

—i

vitng HV ciia DNA ty thé trén mét bénh nhin ung thw vii

Nhan xét: Két qua giai trinh tw ving HV1 thiy da hinh tai vi tri 16362 (T-C)

ciia mot mau nghién ctru bénh nhan ung thu vu cu thé.
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3.2. Két qua phén tich da hinh viing HV1 va HV2 trén DNA ty thé
3.2.1. Pa hinh ving HV1, HV2 trén DNA ty thé ¢ 4 dan tgc nguwoi Viét Nam

(Kinh, Chim, Khmer va Mwong) dwoc doi chiéu véi trinh tee chudn

HV1
16021

16081

16141

16201

16261

16321

16381

16441

16501

HV2

CTGTTCTTTC

ACCGCTATGT
c C

ACTTGACCAC
A TTCT

CAAGCAAGTA

T G C

CCTCACCCAC
TTC A GT

G
T
CATTTACCGT
c cCc TT
TCAGATAGGG
C A
ACTCTCCTCG

CTGGTTCCTA

ATGGGGAAGC

G_
ATTTCGTACA
TCC T

CTGTAGTACA
AC C
G

CAGCAATCAA

AT CTG

TAGGATACCA
CG AGA TA

ACATAGCACA
G G
GTCCCTTGAC
A GT
CTCCGGGCCC

CTTCAGGGTC
AC TCA AAT

AGATTTGGGT
A
TTACTGCCAG
cr T

TAAAAACCCA
AGGG GTT
C

CCCTCAACTA

T TC CG

ACAAACCTAC
A G TTCGT

TTACAGTCAA
GT T
CACCATCCTC

ATAACACTTG
T G

ATAAAGCCTA

1 GATCACAGGT CTATCACCCT ATTAACCACT

ACCACCCAAG
G C

CCACCATGAA
T CAC

G

A

ATCCACATCA
C TC CA

TCACACATCA

CTGTG TG
CCACCCTTAA
TTTTT CCCG

G
+C
ATCCCTTCTC
CTTTCC
CGTGAAATCA

GGGGTAGCTA

AATAGCCCAC

CACGGGAGCT CTCCATGCAT TTGGTATTTT

TATTGACTCA

G TC
TATTGTACGG
ccc A

AAACCCCCTC
CCCATTT C
-7 +C

ACTGCAACTC

CTCAT cT
CAGTACATAG
TG CT GA

GTCCCCATGG
c TC¢C

ATATCCCGCA
G

AAGTGAACTG

ACGTTCCCCT

T

CCCATCAACA

T C

TACCATAAAT
C C
A A

CCCATGCTTA
TTCC G
+C

CAAAGCCACC

TA TT

A
TACATAAAGC
C C AT

ATGACCCCCC

CAAGAGTGCT
A
TATCCGACAT
AG

TAAATAAGAC

A CccC
G

61

121

181

241

CGTCTGGGGG GTATGCACGC GATAGCATTG
AACT A G C
GCAGTATCTG TCTTTGATTC CTGCCTCATC

c C C A C T
ACAGGCGAAC ATACTTACTA AAGTGTGTTA
TG A G G-C TCG GCC A G

T
ACAATTGAAT GTCTGCACAG CCACTTTCCA

CGAGACGCTG GAGCCGGAGC ACCCTATGTC
GAC A
CTATTATTTA TCGCACCTAC GTTCAATATT
TCG AC G
ATTAATTAAT GCTTGTAGGA CATAATAATA
GC C A G GG G

CACAGACATC ATAACAAAAA ATTTCCACCA



G - A GA
G

301 AACCCCCCCT CCCCCGCTTC
CA T-C T +CATCG

+C- C

+CC +CC
361 ACAAAGAACC CTAACACCAG

G G

421 TTTTAACAGT CACCCCCCAA
481 CTCATCAATA CAACCCCCGC

61

G T T G T

TGGCCACAGC ACTTAAACAC ATCTCTGCCA
G GA T - -

CCTAACCAGA TTTCAAATTT TATCTTTTGG
G

CTAACACATT ATTTTCCCCT CCCACTCCCA

CCATCCTACC CAGCACACAC ACACCGCTGC

--c- G

AACCCCAAAA
G_

CGGTATGCAC

A

TACTACTAAT
TAACCCCATA

Hinh 3.13: Hinh trinh bay toan bg cac vi tri da hinh va logi da hinh trén

viing HV1, HV2 ciia DNA ty thé ¢ bon dan téc Kinh, Cham, Khmer,

Muwrong nguwoi Viet Nam dwoe déi chiéu véi trinh tw chudn

Cha thich: Cac vi tri da hinh trén hai vang HV1 va HV2 cua DNA ty

thé dwoc so sanh va doi chiéu véi trinh tu chuan Cambridge da siva doi. Trinh

tw chudn cia DNA ty thé dwoc danh s Vi tri & dau dong va dwoc in thuong.

Céac vj tri nucleotid va cac dang thay déi so véi trinh tw chudn duwoc in

nghiéng ngay phia dwdi trinh ti chudn, x6a nucleotid (-), thém nucleotid (+).

Nhan xét: Hinh trén cho thay c6 nhiéu da hinh trén hai ving HV1, HV2 cua

DNA ty thé dugc xac dinh: ¢6 172 vi tri da hinh trén ving HV1 va 89 vi tri

da hinh trén ving HV2, phan I6n 13 da hinh thay thé nucleotid, ngoai ra con

c6 da hinh thém nucleotid, da hinh mat nucleotid. Mot sé vi tri ¢ nhiéu
loai da hinh nhu ¢ vi tri 16166 trén vung HV1 cé 3 loai da hinh A16166G,
A16166C, 16166DelA, vi tri 316 trén vung HV2 c6 2 loai da hinh G316A,

G316C.
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Bdng 3.1: Cac dang SNP trén viing HV1 va HV2 ciia DNA ty thé ¢

517 mdu thugc 4 dan tgc Kinh, Muwong, Khmer, Chim nguwoi Viét Nam

Loai da hinh Vi tri
Vung HV1
C-stretch A16181C, A16182C, A16183C, 16188insC, T16189C, 16193insC

polymorphism

Transitions

(tong sb 136
loai SNP)

A16037G,
T16086C,
C16108T,
T16140C,
T16154C,
C16167T,
C16185T,
T16195C,
T16217C,
Al16227G,
C16239T,
T16249C,
C16262T,
Al16272G,
C16287T,
A16293G,
A16300G,
T16311C,
C16328T,
T16352C,
T16362C,
C16400T,

C16514T, G16516A,

G16042A,
T16092C,
C16111T,
G16145A,
T16157C,
C16168T,
C16186T,
C16201T,
C16218T,

T16231C, C16232T,

A16240G,
C16250T,
T16263C,

G16274A,
T16288C,

C16294T,
C16301T,
G16319A,
A16335G,
C16353T,
C16365T,

G16438A,

A16051G, C16069T, C16071T,

T16093C,
T16124C,
C16147T,

C16095T,
T16126C,
C16148T,

Al16162G, A16163G,

T16172C,
C16187T,
A16207G,
A16219G,

C16242T,
C16256T,

C16266T,

A16275G,
A16289G,
C16295T,
A16302G,
C16320T,
A16339G,
C16354T,

C16174T,
T16189C,
T16209C,
C16221T,

A16233G,

T16243C,
C16259T,
A16269G,
C16278T,
C16290T,
T16297C,
T16304C,
T16324C,
A16343G,
C16355T,

T16381C, G16390A,
C16465T G16496A,
G16518A, C16520T

T16102C,
G16129A,
C16150T,
A16164G,
T16178C,
C16192T,
G16213A,
C16223T,
C16234T,
G16244A,
C16260T,
C16270T,
A16284G,
C16291T,
T16298C,
A16309G,
T16325C,
C16344T,
T16356C,
G16391A,
Al16497G,

T16075C,
C16104T,
T16136C,
G16153A,
A16166G,
C16184T,
C16193T,
C16214T,
T16224C,
A16235G,
C16245T,
C16261T,
T16271C,
C16286T,
C16292T,
A16299G,
G16310A,
C16327T,
C16348T,
T16357C,
A16399G,
T16512C,

Transversions

A16054C, C16067G, A16070C, G16084C, A16091T, C16111G,
C16111A, A16113C, C16114A, A16116C, A16122C, T16136A,
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(tong sb 43 T16140A, A16149C, T16157G, T16161A, A16166C, A16175C,
loai SNP) C16179A, A16181C, A16182C, A16183C, C16184A, A16194C,
C16197G, A16226C, A16241C, C16257A, C16259A, C16266A,
C16266G, T16276A, C16279A, C16282A, A16293T, A16305T,
Al16317C, A16322C, A16367C, C16426G, C16511A, A16515C,

T16519A

Del 16038DelA, 16166DelA, 16183DelA, 16469DelT, 16474DelG
Vung HV2

C-stretch 309insC, 309 insCC, 315insC, 315insCC

polymorphism

Transitions C43T, G53A, T55C, A56G, T57C, G62A, T63C, C64T, G66A, A73G,
T89C, A93G, G94A, G103A, T125C, T127C, T131C, G143A, T146C,
C150T, C151T, T152C, A153G, T159C, A178G, C182T, A183G,
G185A, A189G, A193G, C194T, T195C, C198T, T199C, A200G,
A202G, T204C, G207A, A210G, A214G, T217C, G225A, A227G,
A234G, A235G, A237G, A244G, A249G, G251A, A259G, G260A,
A263G, C271T, C273T, A281G, C285T, T293C, A297G, C308T,
T310C, C311T, G316A, T317C, T318C, A326G, A328G, G329A,
C332T, A351G, A368G, A374G, A385G,

(tong s6 72
loai SNP)

Transversions A56C, C61A, A95C, T146A, T158A, G203C, A215C, A302C,

(téng 11 SNP) C303A, G316C, T319G

Del 194DelC, 249DelA, 291DelA, 292DelT, 293DelT, 294DelT, 309DelC,
310DelT, 334DelT, 337DelA, 352DelA, 368DelA, 385DelA

Cha thich: Transition: da hinh thay thé nucleotid ¢ clng géc purin (A-
G) hogc pyrimidin (C-T); Transversion: da hinh thay thé nucleotid cé goc
purin thanh pyrimidin hodc nguoc lai (A-T, C-G); C-stretch polymorphism:
da hinh vung lap nucleotid Cystein; Del: da hinh xoa nucleotid, ins: da hinh
thém nucleotid.
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Nhan xét: bang 3.1 cho thiy tinh da hinh cao cta hai ving HV1, HV2
MtDNA ¢ 4 dan toc Kinh, Cham, Muong, Khmer nguoi Viét Nam. Cac da
hinh thuong gap 14 da hinh thay thé nucleotid trong d6 chu yéu gip da hinh
thay thé ddng hoan (transition) -thay thé ciing géc purin (A-G) hoic pyrimidin
(C-T). Trén ving HV1 c6 136 SNP Ia thay thé dong hoan (transition) va 43
SNP 14 thay thé di hoan (transversion). Trén ving HV2 c6 72 SNP la thay thé
dd6ng hoan va 11 SNP Ia thay thé di hoan. Ngoai ra con gip da hinh mét
nucleotid (5 SNP trén vung HV1, 13 SNP trén vung HV2), da hinh thém
nucleotid (2 SNP trén vung HV1 va 4 SNP trén vung HV2), nucleotid thém
vao thuong 12 nuleotid C trong khi nucleotid mat di thuong 1a nucleotid A.
Nhu vay, nghién ctru da phat hién duoc 286 loai SNP, da hinh thay thé
nucleotid chiém 91,6% (262/286), da hinh thém nucleotid chiém 2,1% (6/286)
va da hinh mat nucleotid chiém 6,3% (18/286).

Bdng 3.2: Bang cAc vi tri trén viing HV1 c6 nhiéu hon mét loai da hinh

STT | Vitritrénving HV1 Thay d6i nucleotid
1 16136 T-C T-A
2 16140 T-C T-A
3 16157 T-C T-G
4 16183 A-C DelA
5 16184 C-A C-T
6 16259 C-T C-A
7 16266 C-A C-G C-T
8 16111 C-T C-G C-A
9 16166 A-G A-C DelA
10 16293 A-G A-T insC

Nhan xét: Trén viing HV1 thay 10 vi tri c6 tir hai loai da hinh tro 1én trong
d6 4 vi tri c6 3 loai da hinh (vi tri 16111, 16166, 16266, 16293). Nhu vay, c6 thé
thay day 1a doan DNA c¢6 tinh da hinh cao, nhiéu diém néng dot bién.
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Bdng 3.3: Bang cAc vi tri trén viing HV2 c6 nhiéu hon mét loai da hinh

STT | Vitritrénving HV2 Thay doi nucleotid

1 56 A-C A-G

2 194 C-T DelC

3 249 A-G DelA

4 293 T-C DelT

5 310 T-C DelT

6 315 insC mnsCC

7 316 G-A G-C

8 368 A-G DelA

9 385 A-G DelA
10 309 nsC DelC mmsCC

Nhan xét: Két qua giai trinh tu ving HV2 DNA ty thé cua 517 mau
nghién ctu thudc 4 déan toc Kinh, Cham, Muong va Khmer nguoi Viét Nam
duoc d6i chiéu vai trinh tu chuan cho thay c6 10 vi tri trén vang HV2 ¢ tir
hai loai da hinh tr¢ 1én trong d6 vi tri 309 cé 3 loai da hinh (309insC,
309insCC, 309DelC).
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Bdng 3.4: Cac dang SNP trén viing HV1 ciza DNA ty thé chi géap
o 1 trong 4 dan tgc Kinh, Muwong, Khmer, Chim

STT SNP chigap é | SNP chigap & | SNP chi gap é | SNP chi gap ¢
dén toc Kinh | dan tgc Mwong | dan toc Khmer | dan tgc Cham

1 C16071T C16069T G16042A G16153A
2 C16114A G16084C A16054C T16178C
3 T16161A A16091T A16070C C16201T
4 A16164G C16095T T16102C C16224T
5 C16187T A16113C C16150T C16232T
6 16188insC A16116C C16186T C16270T
7 Al16227G Al16122T G16244A C16320T
8 C16250T T16154C Al16275G C16348T
9 C16286T A16194C T16276A
10 A16302G T16195C C16282A
11 A16305T C16197G A16322C
12 A16317C Al16233G T16352C
13 C16328T Al16240G C16353T
14 A16339G C16279A T16381C
15 C16365T A16299T G16391A
16 C16511A A16300G C16400T
17 T16512C G16310A G16438A
18 C16514T A16367C
19 A16515C C16426G
20 G16516A 16474DelG
21 C16520T
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Nhan xét: c6 66 loai da hinh trén vang HV1 chi gap & cdc mau thudc 1 trong
4 dan toc trong d6 c6 21 loai da hinh chi thdy & dan toc Kinh, 20 loai SNP chi
c6 & dan toc Muong, 17 loai SNP chi c6 ¢ dan toc Khmer va it nhat 12 dan toc

Cham c0 8 loai SNP chi gap ¢ dan toc nay.

Bdng 3.5: Cac dgng SNP trén viing HV2 ciza DNA ty thé chi gép ¢ 1 trong
4 dan toc Kinh, Muwong, Khmer, Cham Vigt Nam

STT SNP chigapé | SNPchigapé | SNP chigap & | SNP chigap ¢
dan t¢c Kinh | dan toc Mwong | dan toc Khmer | dan toc Cham
1 T89C C43T T63C G62A
2 A93G G53A G66A C64T
3 A95C T55C Al178G G94A
4 T127C T158A A259G A193G
5 G203C A237G C273T A202G
6 A227G A302C 291DelA A215C
7 G251A C303A 292DelT
8 G260A A328G T293C/DelT
9 C271T 334DelA 294DelT
10 A281G A351G A297G
11 C285T 352DelA A326G
12 C311T C418A
13 C317T

Nhan xét: ¢d 42 loai da hinh trén ving HV2 chi gap & cac mau thudc 1 trong
4 dan toc (6 loai SNP ¢ dan toc Cham, 11 loai SNP ¢ dan toc Muong, 12 loai
SNP ¢ dan toc Khmer, 13 loai SNP ¢ dén toc Kinh).
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3.2.2. Pa hinh mdi dwoc phét hign trén vang HV1 va HV2 ciia DNA ty thé
nguwoi Vigt Nam

Toan bo cac da hinh duge tim thay trén hai ving HV1 va HV2 caa 517
mau nghién ctu duoc kiém tra trén Mitomap (https://www.mitomap.org), tir
d6 ching t6i da phat hién dugc 3 SNP méi chua dwgc cong bd trén
Mitomap d6 1a SNP 16038DelA (cong bd trén Mitomap nucleotid A tai vi
tri 16038 chuyén thanh nucleotid G hoic T hoic thém nucleotid A hoic
thém C); SNP G16084C (cong bé trén Mitomap nucleotid G tai vi tri 16084
chuyén thanh nucleotid A hoic T hoic thém nucleotid G) va SNP A16515C
(SNP di cong bé trén Mitomap 1a 16515DelA). Hai SNP mai 16038DelA
va G16084C dugc tim thiy ¢ dan toc Muong va SNP A16515C dugc tim

thay & dan toc Kinh.
16038DelA

JOT415<TITC TIITCATGGGGAAGCAGA TITIITIGGG TACCACCC)
Conflict

Consensus TTCTTTCATGGGGA - GCAGATITGGG TACCACCC)

Coverage

032502HWSI-F T L AL Le3 L2353

Trace data Muﬁ{ HMM m J"rﬁ.lf‘umﬁ":\_f IIUﬁII‘- "Iﬂ.'”'llhllfﬂl'a
Hinh 3.14: Hinh dnh gidi trinh tw SNP (16038DelA) ciia viing HV1

Nhan xét: Két qua giai trinh tu ving HV1 cua DNA ty thé & mot mau nghién
ctru trén dan toc Muong thay da hinh 16038DelA, day la loai da hinh méi
chua thay cong b trén Mitomap, cong bd trén Mitomap nucleotid A tai vi
tri 16038 chuyén thanh nucleotid G hoic T hoic thém nucleotid A hoic
thém nucleotid C).


https://www.mitomap.org/
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(G16084C

!

JOT4154AC CCAAGTATTGACTCACCCATCAACAACCGCTATGT

| Conflict

Consensus !ACCCAAGTATTGACTCACCCATCAACAACCGCTATGI

626_HWSIF ' ACCCAAGTATTTACTCCCCCATCAACAACCCCTATGT

Trace data

-".
W\Jn‘._,lll I'.Ur\

Hinh 3.15: Hinh dnh gidi trinh tw SNP mdi (G16084C) trén vung HV1
ciia DNA ty thé
Nhan xét: Két qua giai trinh ty viing HV1 cua DNA ty thé & mau nghién cau
trén thay da hinh don nucleotid G16084C 1a da hinh mdi chua thay céng b

trén Mitomap.
A16515C

|

JO14154 AGC TAAAGTGAACTGTATCCGACATCTGGTTCCTACTTCAGGGTCA

Conflict

b [TVt

Consensus "AGCTAAAGTGAACTGTATCCGACATCTGGTTCCTAACTTCAGGA

Coverage
d

I14-KN1709-F |

n f\ P " P N I.""ll N R
Trace data YA ' A I.' h ) / "-I ,-'."\J-" A AYAY) II.I Il' \f M /! \ / Y :," \'.. FAVATA" A
WAVACATAVA fx/\u;;_aé\u: Y X ALY X

Hinh 3.16: Hinh dnh gidi trinh tw SNP (A16515C) trén vang HV1 mtDNA

Nhan xét: O mau nghién ctu nay khi giai trinh ty ving HV1 cua DNA ty thé
thay trén mot doan gen ngan co téi 6 SNP (C16511A, T16512C, C16514T,
A16515C, G16516A, T16519A) trong d6 SNP A16515C la SNP mdi chua

thay cong b trén Mitomap.
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3.2.3. CAc Vi tri da hinh thwong gép trong cac mgu nghién ciu
Chung toi cling da théng ké duoc mot sb da hinh thuong gap trén hai
ving HV1, HV2 cua DNA ty thé & 517 miu nghién ctu. Bang 3.12 dudi day
thé hién cac vi tri da hinh thuong gap:
Bdng 3.6: Bang mét sé Vi tri da hinh thwong gap trén ving HV1 va HV2

Vi tri da hinh | Chim | Kinh | Khmer | Mwong | Tong | Ty 1é %
tréen HV1 | (n=113) | (n=206) | (n=98) | (n=100) (n=517)
G16129A 26 82 33 30 171 33
T16172C 13 50 16 30 109 21
A16183C 52 61 29 29 171 33
T16189C 64 72 34 33 203 39
T16217C 22 27 9 8 66 12,7
C16223T 41 80 52 39 212 41
T16304C 23 65 33 28 149 28,8
T16311C 14 26 13 8 61 11,8

Vi tri da hinh | Chim | Kinh | Khmer | Mwong | Tong | Ty 1é %
trén HV2 | (n=113) | (n=206) | (n=98) | (n=100) (n=517)
A73G 113 206 08 98 515 99,6
C150T 22 53 21 25 121 23,4
T152C 22 27 16 11 76 14,7
T199C 10 38 13 24 85 16,4
249delA 11 63 21 33 128 24,7
A263G 113 206 08 100 517 100
309insC 72 115 45 60 292 56,4
315insC 112 200 94 92 498 96,3

Nhan xét: C4c vi tri da hinh hay gap nhat trén ving HV1 la: C16223T véi tan
suat gap 41%, T16189C véi tan suat gip 39%, G16129A, A16183C vai tan
suat gap 33%. Céc vi tri da hinh hay gap trén ving HV2 1a: 309insC v&i tan
suit gap 56,4%, 315insC véi tan suat gap 96,3%, A73G vai tan suat gap
99,6%, dac biét 1a da hinh A263G gip & 100% cac mau nghién cau.
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3.2.4. Tong sé da hinh trong cdc mdu nghién ciru

Sau khi kiém tra, so sanh véi trinh tu chuan chung t6i da thu duoc két
qua tong sé cac da hinh ctia cac mau nghién ctu, két qua cho thdy da s cac
mau nghién ciu déu c6 nhiéu da hinh so véi trinh ty chuan, ¢ 401/517 mau
nghién ctu cd sé luong da hinh tir 10 tré 18n, mau c6 s6 luong da hinh nhiéu
nhét 1a 21 vi tri da hinh (c6 1 miu thudc dan tdc Cham), mau c6 s luong da
hinh it nhat 12 6 da hinh (c6 8 mau). Pay 1a mot sé lugng da hinh kha 16n va
diéu nay phu hop véi cac nghién ciu trude ddy cho rang hai ving siéu bién
HV1 va HV2 c6 tan sé dot bién cao nhat trong hé gen ty thé. S6 liéu thu duoc
Vé C4cC Vi tri da hinh trén 2 ving HV1, HV2 caa DNA ty thé ¢ 4 dan toc Kinh,
Chim, Muong, Khmer nguoi Viét Nam da phan anh téc do dot bién rat cao
cua hai ving HV1, HV2. Két qua nay ciing s& cung cap nhing sb liéu quy gia
cho nhitng nghién cuu tiép theo.
3.3. Phan nhém SNP dic trung vung HV1 va HV2 (phén chia cac nhém
don boi mMtDNA theo by SNP dic trung trén vang HV1, HV2) & 4 dan toc
Kinh, Cham, Mwong, Khmer Viét Nam

Viéc phan loai DNA ty thé theo cac nhom don boi (Haplogroup) céc

mau nghién ctu thuoc 4 dan toc Kinh, Muong, Cham va Khmer 12 rat phuc
tap. Do d0, trong nghién ciu nay ching toi tién hanh phan nhoém don boi
DNA ty thé dya theo cac nghién ctu gan day trén thé gioi [106], [107],
[108], va dic biét l1a cac nghién cau vé phan loai nhom don boi mtDNA cua
cac dan toc & cac nudc chau A, cu thé dya theo cach phan loai cia Yao nim
2002 khi phan nhom don boi cac dan toc ngudi Trung Qudc [32]. Sau khi
phan tich két qua ching t6i da tién hanh phan chia cdc nhom don bdi DNA
ty thé cua cac dan toc Viét Nam dya trén cac SNP dic trung ¢ ving HV1 va
HV2 cua DNA ty thé. Cu thé cac nhom don bdi DNA ty thé cua 4 dan toc
Kinh, Chim, Muong, Khmer nguoi Viét Nam duoc thé hién ¢ cac bang dudi
day (bang 3.6, 3.7, 3.8, 3.9):
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Bdng 3.7: Phédn chia nhém don boi mtDNA dwa trén cdc SNP dic trung trén viing HV1, HV2 va cac dang SNP

trén ving HV1, HV2 ciia mét sé mdu nghién cizu dgi dién cho dan tége Chdam Vigt Nam

Mau Haplogrouf) HV1(16000+) HV2
(So lwgng mau)
Cham0Q7 B4 (2) C147T, A183C, C184A, T189C, T217C, T362C, C465T, T519A AT3G, A263G, 315C
Cham38 B4a (5) T093C, C174T, A182C, A183C, T189C, T217C, T261C, T519A AT73G, T146C, A153G, A263G, 315C 522-523d
Cham08 B4b (1) T136C, A183C, T189C, T217C, A241C, T519A AT3G, T146C, A263G, 309CC, 315C
Cham31 B4c (14) G129A, T140C, A166C, A182C, A183C, T189C, T217C, G274A, A335G, | A73G, C150T, A263G, 309CC, 315C
T519A
Cham29 B4g (2) Al181C, Al182C, A183C, T189C, C201T, G213A, T217C, C232T, AT73G, T195C, A263G, 309C, 315C, 522-523d
C270T, C292T, T519A
Cham03 B5a (18) T140C, G153A, T178C, A183C, T189C, A207G, C266A, T519A 42G, A73G, G103A, A210G, A263G, 309CC, 315C, 522-523d
Cham94 B5b (3) C067G, T140C, A183C, T189C, T243C, T519A AT3G, A103G, T152C, T204C, A263G, 315C, 522-523d
Cham52 C (1) T086C, C223T, T298C, C327T, T357C, T519A C64T, A73G, 249DelA, A263G, 309C, 315C
Cham85 D4a (2) T093C, G129A, C223T, T263C, T362C, T519A AT3G, T152C, A263G, 309C, 315C, 523CA
Cham69 D4e (1) C167T, C223T, C320T, T362C AT3G, GY4A, A263G, 309C, 315C
Cham33 E (1) C223T, C291T, ,T362C,G390A, T519A AT3G, A193G, A263G, 309C, 315C
Chamb1 F (1) T189C, G274A, T304C, T519A AT73G, 249delA, A263G, 309CC, 315C, 522-523d
Cham61 Fla (8) G129A, T172C, T304C, T362C, T519A AT73G, 249delA, A263G, 315C, 522-523d
Cham06 M (15) G129A, T209C, C223T, T325C AT3G, T152C, A200G, A263G, 315C
Cham58 M12 (1) G129A, C223T, C234T, C261T, C262T, G274A, C290T AT3G, G143A, T152C, A263G, 309C, 315C, T318C
Cham65 M7b (3) C223T, T297C, T311C AT3G, C150T, T199C, T204C, A263G, 309CC, 315C
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Cham97 M7b1 (3) G129A, T189C, C192T, C223T, T297C A73G, C150T, T199C, A202G, A263G, 309C, 315C, C332T
Cham20 M7c (3) TO75C, C223T, 293T, C295T, T519A AT3G, T146C, T152C, T199C, A263G, 309C, 315C, 522-523d
Cham98 M8a (2) C184A, T189C, C223T, T298C, G319A A73G, A263G, 315C

Cham17 M9a (1) C223T, C256T, T311C, T362C, T519A A73G, T125G, T146C, A153G, A263G, 309C, 315C
Cham10 M9b (1) A051G, T209C, C223T, T362C, T519A A73G, A153G, A263G, 315C

Chama80 N21 (1) G129A, C193T, C223T, T325C, T519A AT73G, C150T, T195C, A263G, 315C, 337d, 522-523d
Cham09 N9a (10) TO093C, T140C, T189C, C223T, 257A, C261T, C292T, T519A A73G, C150T, A263G, 309C, 315C

Cham57 R (2) C256T, C290T, T304C, C465T AT73G, T195C, A263G, 309C, 315C, 522-523d

Cham63 R11 (2) TO086C, A182C, A183C, T189C, T311C, G390A, A399G, T519A AT73G, A189G, T215C, A263G, 309CCC, 315C

Cham04 R9b (10) C221T, T249C, T288C, C301T, T304C, G390A, T519A A73G, A263G, 315C, G329A

Téng sé 113 mdu

Két qud gidi trinh tu cia cadc mau nghién cizu duwoc S0 sanh véi trinh ti chudn. Phan nhdém don bgi mtDNA

dua trén cac SNP dac trung trén 2 vung HVI va HV2 cua mtDNA. Cac SNP in dam la cac SNP ddc trung cho nhém

don boi twong ung.

Nhan xét: bang 3.6 1a bang chi tiét toan bo cac SNP trén mot sé mau dan toc Chiam, cac mau nay dai dién cho dan

toc Cham, dugc phén loai vao cac nhém don bdi mtDNA dua trén cac SNP dac trung cua vung HV1 va HV2. 113

mau dan toc Cham dugc phan loai vao 26 nhém don boi, trong d6 nhom B4c, M, B5a 1a 3 nhoém don boi chiém ty 18
cao nhat lan luot 1a 14/113, 15/113 va 18/113 mau nghién ciru dan toc Cham. Cham: dan toc Cham.
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Bdang 3.8: Phan chia nhém don bdi mtDNA dwa trén cic SNP ddc trung trén vaing HV1, HV2 va cac dang SNP

trén vang HV1, HV2 ciia mét sé médu nghién ciu dgi dién cho dan tgc Kinh Viét Nam

Haplogroup

Maiu B x HV1(16000+) HV2
(So lwgng mau)

KN23 A(3) 38delA, T86C, G129A, T209C, C223T, A272G, C290T, T519A A73G, T152C, G225A, 249del, A263G, 315C, G316A
KN20 B (1) T189C, C223T, C278T A73G, C150T, A263G, 315C
KN3 B4 (13) C147T, A183C, C184A, T189C, T217C, A235G, C294T A73G, A263G, 309C, 315C
Khin37 Bda (4) C168T, A182C, A183C, T189C, T217C, C261T, T311C, T519A A73G, T146C, A263G, 309CCC, 315C, 522-523d
Khin33 B4b (3) T126C, T136A, A183C, T189C, T217C, C260T, C287T, C325T, T519A | A73G, A200G, A263G, 315C, 522-523d
Khin26 B4c (6) C147T, C168T, A183C, C184A, T189C, T217C, C234T, A235G, T519A | A73G, A263G, 309C, 315C

. T093C, Al181C, A182C, A183C, T189C, G213A, T217C, C242T, C261T,
Khin5 B4g (4) C287T, C292T, C301T, C355T, T519A 61A, A73G, A263G, 309C, 315C, 522-523d
Khin3 B5 (1) T140C, C187T, T189C, C256T, C266G, T519A A73G, A93G, A210G, A263G, 315C, 522-523d
Khinl3 B5a (23) T140C, A183C, T189C, T243C, C266A, T311C, T519A A73G, A210G, A263G, 309C, 315C, 522-523d
Khin60 B5b (1) T140C, A183C, T189C, T243C, T311C, T519A A73G, G103A, T204C, A263G, 309CC, 315C, 522-523d
Khin47 B6 (1) T093, C179A, A182C, A183C, T189C A73G, C150T, A263G, 309C, 315C
Khinl5 C(6) T189C, C223T, T298C, C327T, T519A A73G, 249delA, A263G, 309C, 315C
KN59 D4 (1) 38del, 188C, 193C, C223T, C234T, T311C, T362C A73G, C150T, C151T, T152C, A263G, C285T, T310C, 315C
KN11 D5 (1) T189C, C223T, T362C A73G, C150T, 309C, 315C
Khin85 D4a (3) C111G, G129A, C223T, T362C A73G, T152C, A263G, 309C, 315C
Khin95 D5a (1) T092C, A164G, A182C, A183C, T189C, C223T, C266T, T362C A73G, C150T, A263G, 309CC, 315C, 522-523d
Khin10 D5b (2) T092C, C148T, A183C, T189C, C223T, T362C, T519A A73G, C150T, T152C, G185A, A263G, 309C, 315C, 522-523d
Khin2 F(3) T157C, C256T, T304C, A335G A73G, 249delA, A263G, 315C
Khin29 Fla (43) G129A, Al162G, T172C, T304C, A399G, T519A A73G, 249delA, A263G, 315C, 522-523d
Khin21 Fib (3) A183C, T189C, C292T, T304C, T519A A73G, 249delA, A263G, 315C, 522-523d
Khin19 Flc (1) C111T, G129A, C266T, T304C, T519A A73G, T152C, 249delA, A263G, 309C, 315C, 522-523d
Khin75 F3a (1) T093C, T249C, T298C, C355T, T362C, G390A A73G, T152C, G207A, 249delA, A263G, 309CC, 315C
KN79 G2a (1) C223T, A227G, C278T, T362C A73G, A263G, 309C, 315C
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Khin105 | M (8) C223T, C295T, T519A AT73G, T146C, T199C, A263G, 315C, 522-523d

KN 25 M10 (6) C223T, C260G, T311C A73G, A263G, 315C

Khin4 M12 (1) C148T, C223T, C234T, C261T, C290T, T519A A73G, A263G, 309C, 315C, T318C

Khinl M7a (2) TO086C, G129A, T209C, C223T, A272G, T519A AT73G, T152C, 249delA, A263G, 315C, G316A, 522-523d

Khin73 M7b (7) C185T, C223T, T297C A73G, C150T, T199C, T204C, A263G, C271T, 309CC, 315C
. A73G, T131C, C150T, T199C, A263G, 309CC, 315C,

Khin20 M7b1 (20) G129A, T189C, C192T, C223T, T297C, T356C C332T, 522-523d

Khin42 M7c (7) C223T, C295T, T519A A73G, T146C, T199C, A263G, 315C, 522-523d

KN84 M8a (1) 38delA, C184T, C223T, T298C, G319A, A343G AT73G, A263G, 309C, 315C

KN10 M9 (3) C223T, C234T, T271C, C344T, T362C A73G, A153G, A263G, 315C

Khin80 M9a (4) TO093C, C223T, C234T, T271C, T362C AT73G, A153G, A263G, 315C

Khin90 N (1) C223T, T263C, G274A, T311C, A343G, T357C, T519A AT73G, G103A, C151T, T152C, G260A, A263G, 315C

Khin6 N9a (1) C223T, C257A, C261T, T311C A73G, C150T, A263G, 315C

KN40 R (7) 38delA, T288C, T304C, G390A, G518A, T519G AT73G, G143A, T146C, A183G, T204C, A263G, 309C, 315C

Khin40 R9 (3) T304C, A335G, T362C A73G, C150T, T152C, A263G, 309C, 315C

Khin28 R9b (4) A284G, T304C, A309G, G390A, T519A A73G, A183G, A227G, A263G, 315C, 522-523d

Khinl104 | Z (5) C185T, C223T, C260T, T298C, A317C AT73G, C151T, T152C, 249delA, A263G, 309C, 315C

Téngsé | 206 mau

Keét qua gidi trinh ti ciia cac mau nghién ciru dieoc so sanh Véi trinh te chudn. Phdn nhém don boi mtDNA dya trén cac

SNP dac trung trén 2 vung HV1 va HV2 ciia mtDNA. Cac SNP in dam la cac SNP dac trung cho nhom don boi twong vng. Khin:

dan téc Kinh lay mau ¢ Ha Ngi, KN: dan téc Kinh ldy mau ¢ TPHCM.

Nhan xét: bang 3.7 1a bang chi tiét cac SNP trén mot sé mau dan toc Kinh, cac mau nay dai dién cho dan toc Kinh,
duoc phan loai vao cac nhom don boi mMtDNA dua trén cac SNP dic trung cua ving HV1, HV2. 206 mau dan toc
Kinh dugc phan loai vao 39 nhom don boi, trong d6 nhém M7b1, B5a, Fla 1a 3 nhom don boi chiém ty 1é cao nhit,
lan luot 1a 20/206, 23/206, 43/206 mau dan toc Kinh.
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Bdng 3.9: Phdn chia nhém don boi mtDNA dwa trén cdc SNP dic trung trén vaing HV1, HV2 va cac dang SNP

trén vang HV1, HV2 ciia mgt sé mdu nghién cizu dai dién cho dan tgc Khmer Vigt Nam

. Haplogroup
Mau ) i HV1(16000+) HV2
(S0 lwgng mau)
Kh 040 A1) T93C, C223T, C234T, C290T, A293C, G319A AT3G, A235G, A263G, A297G, 315C
Kh 026 B (12) T189C, C214A, C223T, G274A, T276A, C282A, T311C AT3G, T146C, A263G, 315C, C418A
Kh 054 B4 (5) Al166C, A183C, T189C, T217C, A235G, AT3G, A263G, 309C, 315C, G207A
Kh 033 B4a (2) Al182C, A183C, T189C, T217C, T261C AT73G, T146C, A263G, 309C, 315C
Kh 055 B4b (2) T136A, A183C, T189C, T217C, A235G A73G, A263G, 309C, 315C
Kh 070 B5a (8) T140C, C179A, Al181C, A182C, A183C, T189C, C261T, C266A, A335G AT3G, T152C, A210G, A263G, T310C, G316C, 318C
Kh 001 D4 (8) C223T, C259T, G274A, T311C, T362C, T381C, G518A T63C, C64T, G66A,A73G, T146C, A263G, 315C
Kh 66 D5 (1) T136A, A175C, A182C, A183C, T189C, C223T, T362C AT3G, C150T, A263G, 309C, 315C
Kh 005 Fla (14) C108T, G129A, Al162G, T172C, C239T, T304C, C327T AT73G, 249DelA, A263G, 309C, 315C
Kh 048 Flb (2) T136A, T140A, A183C, A184C, T189C, T304C, G390A AT73G, 249DelA, A263G, 309C, 315C
Kh 092 G2 (2) C214A, C223T, C256T, C278T, C362T AT3G, T152C, A263G, 309C, 315C
Kh 023 M (18) 38delA, G129A, T209C, C223T, A272G, A322C T58G, 56G, A73G, T152C, G225A, 249DelA, A263G, 315C, G316A
Kh 086 M10 (4) C223T, T263C, G274A, T311C, A343G, T357C AT73G, A263G, T310C, G316C, T319G
Kh 091 M7b (3) C192T, C223T, T297C AT3G, C150T, T199C, A263G, 309C, 315C
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Kh 049 M7bl (7) G129A, T189C, C192T, C223T, T297C, T217C, A235G AT3G, C150T, T199C, A263G, 309C, 315C
Kh 007 M7c (3) G145A, C291T, C295T, T304C AT73G, A210G, A263G, 315C

Kh 025 R (2) T249C, T288C, T304C, C344T AT3G, T217C, A263G, 315C, G329A

Kh 067 R9a (1) C260T, T298C, C355T, T362C AT73G, 249DelA, A263G, 309C, 315C

Kh 35 Uba (1) T93C, G129A, C256T, T357C, A399G A73G, T131C, C150T, T199C, A263G, 315C
Kh 14 Z(2) C185T, C223T, C260T, T298C AT73G, T152C, 249DelA, A263G, 315C
Téng 98 mdu

Két qud gidi trinh ti cia cadc mau nghién cizu duwoc S0 sanh véi trinh ti chudn. Phan nhdém don bgi mtDNA

dua trén cac SNP dac trung trén 2 vung HVI va HV2 cua mtDNA. Cac SNP in ddm la cac SNP ddc trung cho nhém

don boi twong ung. Kh: dan téc Khmer

Nhan xét: bang 3.8 1a cac nhom don boi mtDNA dai dién cho dan toc Khmer duoc phan nhom dya trén cac SNP dac

trung cta ving HV1 va HV2. 98 mau nguoi dan toc Khmer duoc phan loai vao 20 nhém don boi, trong d6 nhom B,
Fla, M 14 3 nhom don bdi chiém ty 1& cao nhat, lan luot 1a 12/98, 14/98, 18/98 mau dan toc Khmer.
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Bdng 3.10: Phdn chia nhom don béi mtDNA dwa trén cac SNP ddc trung trén vang HV1, HV2 va cac dang SNP

trén ving HV1, HV2 ciia mgt sé mdu nghién cieu dan tge Mwong Vit Nam

Mau F,'aplogrouf) HV1(16000+) HV2
(So lwgng mau)

M1 B (8) T93C, T178C, A182C, A183C, T189C,T271C, G274A A73G, T146C, A263G, 315C
M8 B4 (4) A182C, A183C, T189C, T217C, G274A, T304C, G310A, 474delG | A73G, A263G, 309CC, 315C
M2 B4a (4) A182C, A183C, T189C, G213A, T217C, C261T, C292T A73G, A263G, C308T, 310delT
M41 B5 (1) T92C, G129A, T140C, A182C, A183C, T189C, A194C, C197G A73G, A210G, A263G, T310C
M15 B5a (7) A129G, T140C, A182C, A183C, T189C, C266A, A399G A73G, A210G, A263G, T310C, G316C
M26 C (5) A182C, A183C, T189C, C223T, T298C, C327T, 469delT A73G, T146C, A237G, 249delA, A263G, C303A
M74 D4 (4) C111T, T126C, T140A, T172C, A183C, T189C, C223T, T362C AT73G, A263G, 309CC, 315C, 302C, 334delA
M39 Fla (16) C108T, G129A, A126G, T172C, T304C AT3G, 249delA, A263G, 309CC, 315C
M22 F1b (1) A51G, T189C,A269G,C299T,A300G, T304C AT73G, C150T, T195C, A214G, 249delA, A263G, T310C
M93 F2 (2) T304C, C465T AT3G, 249delA, A263G, 309C, 315C
Mé63 F2a (1) T92A, C291T, T304C A73G, A214G, 249delA, A263G, 309CC, 315C
M3 G2 (6) C69T, T172C, C223T, A235G, C278T, C291A, T298C, T362C A73G, T146C, C150T, T199C, A263, 309CC, 315C
M69 M (5) C193T, C223T AT73G, C150T, T195C, A263G, 309CC, 315C, 337delA
M24 M10 (2) C223T, C256T, A299G, T311C A73G, A263G, 315C
M38 M7 (6) T311C, T356C A73G, T146A, T199C, A263G, 315C
M31 M7b (4) C223T, T297C A73G, C150T, T199C, T204C, A263G, 309C, 315C
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M4 M7b1 (10) G129A, C192T, C223T, T297C A73G, C150T, T199C, A263G, 309C, 315C
M98 M7c (1) C295T, G319A A73G, T146C, T199C, A263G, 315C

M28 M8a (2) C184T, T189C, C223T, T298C, G319A A73G, T195C, A263G, 309CC, 315C

M34 N9a (2) T172C, T189C, C201T, C223T, C257A, C261T A73G, C150T, T195C, A263G, 309C, 315C
M7 R (3) T124C, C148T, A183G, T304C, A309G, G390A, 474delG A73G, A263G, T310C

M23 R9a (6) T93C, C111T, C192T, T249C, T298C, C355T, T362C, G390A A73G, G207A, 249delA, A263G, 309C, 315C
Tong 100 mdu

don boi twong ung. M: dan toc Muong.

Nhan xét: bang 3.9 1a bang chi tiét toan bo cac SNP trén mot s6 mau dan toc Mudng, cdc miu nay 1a dai dién cho
100 mau dan toc Muong duoc phan loai vao 22 haplogroups dua trén cac SNP dic trung ving HV1, HV2, trong
d6 3 nhém don boi chiém ty & cao nhat 1a nhém B, M7b1, Fla, lan luot 14 8/100, 10/100, 16/100 mau nghién

ctu dan toc Muong.

Két qud gidi trinh tw cia cadc mau nghién cizu dwoc S0 sanh véi trinh tw chudan. Phan nhém don béi mtDNA
dua trén cdic SNP dac trung trén 2 vang HV1 va HV2 cua mtDNA. Cac SNP in dam la cac SNP dac trung cho nhom
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Phan nhoém don bdi DNA ty thé duya vao cac SNP dic trung trén ving
HV1, HV2 ciia mtDNA & 517 mau nghién ctru (206 mau dan toc Kinh, 100
mau dan toc Muong, 113 mau dan toc Chim va 98 mau dan toc Khmer) thudce
4 dan toc: Kinh, Muong, Cham va Khmer dugc thé hién & cac bang 3.6, 3.7,
3.8, 3.9 ¢ trén. Téng $6 517 mau cua 4 dan toc trén da duge phan loai vao 50
haplogroups mtDNA. Chi tiét toan bo da hinh va phan nhoém don boi cta 517
mau nghién ctru duogc trinh bay ¢ Phu luc 2.

Tir két qua chi tiét toan bo da hinh trén ving HV1, HV2 ciia mtDNA &
517 mau nghién ctu (Phu lyc 2), chung t6i di thong ké dugc tong sb
haplotype HV1/HV2 mtDNA cua 517 miu nghién ctru va sé luong miu trén
moi mdt haplotype HV1/HV2 mtDNA (bang 3.10) duéi day:

Bdng 3.11: Sé Iweng haplotypes HV1/HV2 mtDNA ciia 517 mdu nghién
ciru thugc 4 dan tgc Kinh, Cham, Mwong, Khmer Vigt Nam

S6 mau/Haplotype HV1/HV2 | S6 lwong haplotypes | Tong s6 miu

1 mau/1 haplotype 393 393

2 mau/1 haplotype 27 54

3 mau/1 haplotype 10 30

4 mau/1 haplotype 2 8

5 mau/1 haplotype 4 20

6 mau/1 haplotype 2 12
Tong 438 517

Nhu vay, két qua giai trinh ty cia 517 miu nghién ctru di xac dinh duoc
438 haplotypes, trong d6 393 haplotypes 1a duy nhat (twong Gmg véi 393 miu)
va 45 haplotypes (cho 124 mau con lai) xuat hién & nhiéu hon mot ca thé (tir 2
dén 6 mau trén 1 haplotype HV1/HV2 mtDNA). Tir d6 da xac dinh dugc do
da dang di truyén (genetic diversity) va xac suat tring lip ngu nhién giita hai
cé thé theo cong thic h= (1- Zx?)n(n-1) ctia Fumio Tajima nam 1989 [105],
cho két qua: sy da dang di truyén 1a 99,83% va xac suat trung lap ngiu nhién
ctia hai ca thé ¢ cling mot haplotype HV1/HV2 mtDNA 12 0,37%.
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Dua vao cic SNP dic trung trén ving HV1, HV2 cia DNA ty thé
(bang 3.6 dén bang 3.9) ching toi da phan loai dwoc 517 mau nghién ciu cua
4 dan toc Kinh, Muong, Cham, Khmer vao 50 nhom don bdi hodac dudi don
boi (chi tiét tai Phu luc 2) vai tan s6 xuat hién cua tirng nhém nhu bang sau:

Bdng 3.12: Bang tan sudt theo cdc nhém don bdi (Haplogroup)

- — 120
T:Ilzg:oz(:gl})g)l Kinh | Khmer | Chim | Muwong | Téng '(|;1y:|5§:17/;>
A 3 1 4 0,77
B 1 12 8 21 4,06
B4 13 5 2 4 24 4,64
B4a 4 2 5 4 15 2,9
B4b 3 2 1 6 1,16
B4c 6 14 20 3,86
B4g 4 2 6 1,16
B5 1 1 2 0,39
B5a 23 8 18 7 56 10,83
B5b 1 3 4 0,7
B6 1 1 0,19
C 6 1 5 12 2,32
D4 1 8 4 13 2,51
D4a 3 2 5 0,97
D4e 1 1 0,19
D5 1 1 2 0,39
D5a 1 1 0,19
D5b 2 2 0,39
E 1 1 0,19
F 3 1 4 0,77
Fla 43 14 8 16 81 15,67
Flb 3 2 1 6 1,16
Flc 1 1 0,19
F2 2 2 0,39
F2a 1 1 0,19
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F3a 1 1 0,19
G2 2 6 8 1,56
G2a 1 1 0,19

M 8 18 15 5 46 8,9

M10 6 4 2 12 2,32
M12 1 1 2 0,39
M7 6 6 1,16
M7a 2 2 0,39
M7b 7 3 3 4 17 3,29

M7b1 20 7 3 10 40 7,74
M7c 7 3 3 1 14 2,71
M8a 1 2 2 5 0,97
M9 3 3 0,58
M9a 4 1 5 0,97
M9b 1 1 0,19

N 1 1 0,19
N9a 1 10 2 13 2,51
N21 1 1 0,19

R 7 2 2 3 14 2,71
R9 3 3 0,58
R9a 1 6 7 1,35
R9b 4 10 14 2,70
R11 2 2 0,39
US5a 1 1 0,19

Z 5 2 7 1,35

Tong 206 98 113 100 517 100

Nhan xét: nghién ctru da phan loai 438 haplotypes mtDNA cua 517 mau
nghién ctru vao 50 nhém don bdi (haplogroup) dua theo cac SNP dac trung
trén hai ving HV1 va HV2. Bang trén cho thiy su phan chia nhom don boi
ctia cac dan toc Viét Nam tap trung vao 4 nhom haplogroup Fla, M, B5a,
M7b1. Nhitng nhom don bdi cé & ca 4 dan tdc: B4, B4a, B5a, M, Fla, M7b,
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M7b1, M7c. 12 nhém don bdi c6 tan sd xuat hién thap nhat (chi ¢ 1 cé thé
trong tong s6 517 mau nghién ciru cta ca bén dan toc) 1a nhom B6, D4e, D5a,
E, Flc, F2a, F3a, G2a, N, M9b, N21, va nhom U5a. Cac nhom don boi chi ¢6
0 1 dan toc 1a nhom USa chi c6 ¢ dan toc Khmer, nhom D4e, E, N21, R11 chi
c6 ¢ dan toc Cham, nhom B6, D5a, D5b, Flc, F3a, G2a, M7a, M9, N, R9 chi

c6 ¢ dan toc Kinh, nhom F2, F2a, M7 chi ¢6 ¢ dan toc Muong.

Fla: 15,67%

“M7b1 =M m=Bba Fla  ®m46 Haplogroups con lai

Biéu do 3.1: Biéu dé biéu thj ty 1é cdc nhém don bt mtDNA phé bién cia

4 dan toc Kinh, Muwong, Cham va Khmer

Nhan xét: Tir biéu do trén cho thay v6i 4 nhom don bdi phd bién Fla, M, B5a,
M7b1 cta nguoi Viét Nam da chiém dén gan 50%, trong d6 nhom don boi
Fla (81/517 mau nghién cim) chiém ty 1€ cao nhat 15,67%, nhém B5a
(56/517 miu nghién ctru) chiém 10,83%, nhém M (46/517 mau nghién ciru)
chiém 8,9%, nhém M7b1 (40/517 mau nghién ciru) chiém 7,74%. Pay co thé

la cac nhom don boi1 dai dién cho cac dan toc Viét Nam.
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Ty 1€ %
25
21
20 18,4
16 15,9
143
15 13,3
1,2
10 82
7
| I | |
0
Kinh (n=206) Muong (n=100) Cham (n=113) Khmer (n=98)

mFla mB5a mM7bl "B4 mB sM mD4 mB4c mN9a mR9%

Biéu do 3.2: Biéu dé ty 1¢ cdac nhém don béi chiém ty 1é cao theo tang dan

toc cua 4 dan tgc Kinh, Mwong, Cham, Khmer ngwoi Vigt Nam

Nhan xét: Khi xét riéng ting dan toc, 4 nhom don boi chiém ty 1é cao cua dan
toc Kinh 1a Fla, B5a, M7b1 va B4 trong d6 nhém Fla chiém ty 1é cao nhat Ia
21% (43/206 mau dan toc Kinh). Béi véi dan toc Muong nhom Fla ciing
chiém ty Ié cao nhat 14 16% (16/100 mau dan toc Mudng), sau do6 lan luot 13
nhém M7b1, B va nhém B5a. Biéu do trén ciing cho thay cd sy gan gii
gitra dan toc Kinh vai dan toc Muong hon so véi dan toc Cham va dan toc
Khmer. Cac nhém don boi phd bién & dan toc Cham 1a B5a, M, B4c, N9a,
ROb trong d6 haplogroup B5a chiém ty 1¢ cao nhat (18/113) 15,9%. O dan
toc Khmer haplogroup M chiém ty 1 cao nhat (18/98) 18,4%, sau d6 1a cac
nhém Fla, B, B5a va nhom D4.
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3.4. Ty 18 mét sé6 SNP trén ving HV1 cia DNA ty thé & nhém bénh nhan

bi ung thw vi va nhom nir binh thwong

Pé tim hiéu vé da hinh DNA ty thé trén bénh nhan ung thu vii chiing t6i
da giai trinh ty ving HV1 cia 186 mau bénh nhan bi ung thu va. Két qua
duoc d6i chiéu vai trinh tu chuan trén Genbank dé phét hién da hinh. Tt d6
phan tich so sanh vai 255 mau nit d6i chung (dwoc chon tir tat ca cAc mau nir
trén 517 mau ngudi binh thuong cua 4 dan toc & trén, ¢d 255 mau nit/517
mau). Chung t6i da théng ké duoc 184 loai da hinh trén ving HV1 cua 186
mau bénh nhan bj ung thu va trong d6 chil yéu 1a da hinh thay thé nucleotid.
Mau c6 nhiéu da hinh nhat 1 26 da hinh, mau c6 it da hinh nhat 1a 1 da hinh.
Mot s6 loai SNP thay hay gap ¢ cac mau nghién ciu (bang 3.13)

Bdng 3.13. Bang ty 1é mgt sé da hinh hay gap trén ving HV1 ciia mtDNA

0 bénh nhin ung thw vu

Loai SNP S6 hrgng (N=186) Ty 18 %
G16129A 62 33,3
T16172C 37 19,9
A16183C 26 14,0
T16189C 46 24,7
C16223C 85 45,7
T16304C 41 22,0
T16362C 36 19,4

Nhan xét: Bang trén cho thay c6 nhiéu SNP hay gap trén ving HV1 & bénh
nhan ung thu v, trong d6 da hinh C16223T gip véi ty & cao nhét trong sé
cac loai SNP (85/186) mau bénh nhan) chiém 45,7%.
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45.70%

40%
40%

33.30% 33.30%

40%
26.30%
24.70
19. 90 % 200
19.30% 9 20%
14%
13.30%
1.40%

7% I

T16140C A16183C T16189C T16362C T16172C T16304C G16129A C16223T SNP

B Nhom bénh  ®Nhoém chiing

Biéu dé 3.3. Ty 1¢ mgt sé SNP trén ving HV1 mtDNA cia 2 nhom

Nhan xet: SNP T16140C, A16183C, T16189C va T16304C it gap ¢ nhom
bénh hon nhém ching. SNP T16362C gap ¢ nhém bénh nhiéu hon so véi
nhom chang. SNP T16172C, G16129A va C16223T la nhitng da hinh c0 ty I¢

gap gan nhu nhau & ca nhém bénh va nhém chuang.
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Bdng 3.14. Ty 1 mét sé SNP trén viing HV1 mtDNA cia nhom ung thu vir

va nhom ni binh thuwong

Nhom K va | Nhém chirng
(n=186) (n=255)
SNP p OR 95%ClI
S6 | Tylé| S6 | Tylé
lwgng| % |lwgng| %
T16140C | 13 7% 34 |13,3% | 0,033 | 0,488 | 0,25-0,954
T16172C | 37 |199% | 49 |19,2% | 0,859 | 1,044 | 0,649-1,681
Al16183C | 26 14% | 85 | 33,3% |0,0001| 0,325 | 0,199-0,53
T16189C | 46 |[24,7% | 102 | 40% | 0,001 | 0,493 | 0,325-0,748
C16223T | 85 |457% | 108 |42,4% | 0,485 | 1,145 | 0,783-1,68
T16362C | 36 |193% | 29 |113% | 0,02 | 1,87 1,1-3,18
T16140C,
10 | 54% | 32 |125% | 0,011 | 0,396 | 0,189-0,827
T16189C
A16183C,
24 |129% | 45 | 17,6% |0,0001| 0,296 | 0,179-0,489
T16189C
C16223T,
29 |156%| 16 | 6,3% | 0,001 | 2,759 | 1,45-5,25
T16362C
Nhan xét:

SNP T16172C, T16189C, A16183C, C16223T déu chiém ty I¢ cao ¢ ca
nhom bénh va nhoém ching (déu cé ty I¢ > 15%). SNP T16140C, A16183C va
T16189C & nhom chiing chiém ty 1& cao hon nhom bénh (lan luot 1a 13,3%,
33,3% va 40% so V&i 7%, 14% va 24,7%). SNP T16362C & nhom bénh
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chiém ty 1& cao hon nhém chung (chiém 19,3% so 11,4%). Haplotype
mtDNA HV1/HV2 T16140C, T16189C (c6 dong thoi ca 2 SNP) va haplotype
A16183C, T16189C & nhdm bénh c6 ty & gip thap hon nhém chang (5,4% so
véi 12,5% va 12,9% so vai 17,6%). Haplotype C16223T, T16362C & nhdm
bénh co ty 1€ gap cao hon nhom chirng (15,6% so véi 6,3%).

Ty 1€ gap SNP T16362C ¢ nhom bénh cao hon nhém ching va cé su
khac biét c6 y nghia théng ké véi p=0,02, OR=1,87 va 95% CI (1,1-3,18)
(bang 3.5). Khi c6 dong thoi ca 2 SNP C16223T va T16362C (haplotype
C16223T, T16362C) c6 kha ning bi ung thu va ting gap 2,759 lan, su khac
biét c6 ¥ nghia théng ké véi p= 0,001, 95% CI (1,45-5,25).

SNP A16183C, T16189C hoic khi c6 dong thoi c6 ca A16183C va
T16189C hoic T16140C va T16189C kha ning it mic bénh ung thu va hon,
su khac biét co ¥ nghia théng ké véi p < 0,05 lan luot 1a p=0,0001, p= 0,001,
p=0,0001 va p=0,011 (bang 3.5).

Nhu vay, c6 thé thdy co cac da hinh trong ving HV1 ctia DNA ty thé c6
thé 1a yéu t6 nguy co cta bénh ung thu vi nhung ciing ¢6 nhiing da hinh
mang ¥ nghia bao vé véi bénh ung thu va. Biéu d6 dudi ddy biéu dién méi

tuong quan ciia cac SNP ving gen ty thé HV1 véi bénh ung thu va:
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Nguy co ung thu vi

R Ll v
SNP

Ti6172C l 104 065 168
T16189C l 049 033 075
AL6183C l 033 02 053
pP=nn7%
B w) u
T16140C. T16189C I 04 019 08
A16183C. T16189C l 03 018 049
P=0.001
C16223T. T16362C l 276 | 145 525
T16140C . 049 025 0.9
(162237 l 115 078 168

0.25 05 0.75 15 2 3
NaN

Yéu to bao vé Yéutd nguy co

Biéu do 3.4: Biéu thi méi twong quan giira SNP trén ving HV1 cia DNA

ty thé véi bénh ung thu vii.

Nhan xét: Biéu d6 3.4 cho thady mot sé SNP va haplotype HV1/HV2 cia DNA
ty thé cd thé c6 anh huong dén bénh ung thu va. Trong d6 anh huéng ré nhat
la SNP T16362C va haplotype C16223T, T16362C la yéu té nguy co Vi
bénh ung thu va véi OR lan luot 12 1,87 va 2,76 va p<0,05. SNP T16189C,
A16183C, T16140C va 2 haplotype T16140C, T16189C va A16183C,
T16189C c6 thé 1a yéu té bao vé ddi véi bénh ung thu vi.
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Chuong 4
BAN LUAN

4.1. Pac diem mau nghién ciru

Viét Nam 12 mot qudc gia da van hoa vai 54 dan toc anh em, tong dan
s6 udc tinh dat 90.493.352 nguoi [109] dung tha 3 ¢ Pong Nam A (sau
Indonexia va Philipin), dang tht 8 trong khu vyc Chau A, va dang tha 14
trong sb nhitng nudc dong dan nhat khu vyc va thé gisi. Dan sb Viét Nam da
tang thém khoang 4,64 triéu nguoi trong vong 5 nam ké tir tong diéu tra dan
s6 nam 2009. Do vay, viéc nghién ciru dic diém va nguon goc caa mdi dan
toc ciing nhu mdi lién quan giira cac dan toc 1a mot viéc 1am can thiét, nhat 1a
trong diéu kién phat trién kinh té x& hoi hién nay, viéc di cu gitra cac ving,

viéc két hon gitra cac dan toc ngay cang tré nén phd bién.

Trong nghién ciiu ndy, ching t6i lra chon cac mau nghién ciu duoc lay
tir c4c ca thé ngudi Viét Nam truong thanh, khoe manh thudc bén dan toc
Kinh, Muong, Cham, Khmer, nhitng dia diém duoc lya chon dé 1ay mau 1a noi
c6 s6 dan cua cac dan toc trén tap trung dong nhat. Boi vi, dan toc Kinh la dan
toc chu yéu cd sé dan 16n nhét ca nudc (chiém 87%) mau nghién ciu duoc lay
& Ha Noi va thanh phd Ho Chi Minh. Dan toc Muong (mau nghién ctu duoc
lay & Hoa Binh - noi c¢6 s6 nguoi dan toc Muong chiém ty 1é cao nhat va chiém
dén 64% dan s toan tinh) va dan toc Khmer (mau nghién ctru duoc lay & Soc
Trang - noi c6 téi 30,7% dan s toan tinh 1a nguoi Khmer va tong sé ngudi
Khmer & day ciing chiém 31,5 tong sé ngudi Khmer ca nudc) day 1a hai dan
toc dai dién cho cac dan toc anh em c6 s dan tuwong ddi 16n trong 53 dan toc
con lai (hon mét triéu dan). Dan toc Chim (mau nghién ctu dugc lay ¢ Binh
Thuan - noi ¢6 toi 30% dan sé ngudi dan toc Cham) 1a dai dién cho nhém cac
dan toc thiéu sé c6 dan sé it (chi co trén 150.000 dan) [110].
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O Viét Nam trong nhimg nam gan day, mot sé khia canh nhan ching
hoc nhu khao ¢d, nhan tric, van hoa - x& héi, ngbn ngit... di dugc quan tam
nghién ctu nhiéu, nhitng nghién ctu nay cho thdy cac toc nguoi Kinh,
Mudng, Chiam va Khmer c6 nhitng diém tuong ddng. Tuy nhién, khia canh vé
gen hoc chua duoc quan tdm nghién cau, chua c6 nhiéu nghién ctu vé gen
hoc danh gia méi lién quan giira cac dan toc Viét Nam. Hon nita, Viét Nam Ia
quéc gia c6 nhiéu dan toc nén viéc nghién ctu dic diém vé gen hoc cua tat ca
cac dan toc 1a rat kho khan va tdn kém nén hau hét cac nghién ciu méi chi

nghién ctu trén mot so it dan toc va s6 lugng mau han ché.

Nghién ctu cta ching t6i danh gia su da dang di truyén ving HV1 va
HV2 cta DNA ty thé ¢ bon dan toc ¢ Viét Nam (dan toc Kinh, dan toc
Mudng, dan toc Khmer va dan toc Cham) nham khao sat dic diém vé gen hoc
ctia mot s6 dan toc ngudi Viét Nam, dé tir d6 co thé dua ra nhitng bang ching
khoa hoc vé nguén géoc, diac diém riéng cia cac chung toc nguoi ndy, ciling
nhu ¢6 thé dinh hudng xem xét vé mdi lién quan gitta da hinh DNA ty thé voi
mot sb loai bénh, huéng téi viéc bao ton va luu trit ngudn gen phuc vu cho

cong tac bao vé va cham soc strc khoe nguoi Viét Nam.

4.2. Phan tich tinh da hinh ving HV1 va HV2 ciia DNA ty thé trén mét s6

dan tdc ngudi Viét Nam bang phwong phap giai trinh tw gen

San pham PCR cua ving HV1 va HV2 duoc tién hanh giai trinh ty tu
dong trén may 3100-Avant Genetic Analyzer caa hing ABI-PRISM. Két qua
giai trinh ty dwoc phan tich trén phan mém CLC Main Workbench 6.0.1. So

sanh vai trinh tu chuan trén GenBank dé xac dinh da hinh.
Nghién ctu vé da hinh don nucleotid ngoai nhitng gia tri trong cac
nghién ctiu phét sinh chang toc caa loai ngudi, con ¢6 nhitng gié tri thiét thuc

d6i vai nghién ciu vé stc khoe con ngudi thong qua viéc cung cip mot nguon
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dir liéu cac da hinh di truyén lién quan dén bénh va cac dap ng cua ca thé véi
cac tac nhan trong diéu tri. Tir d6 cac nha khoa hoc c6 thé rat ra duoc nhiéu
thong tin vé& ngudn goc bénh va céc cach dy phong bénh, chan doan va diéu
tri cAc bénh d6. Cac bénh phd bién nhu ung thu, tim mach, tiéu duong, réi
loan chuyén hoa, hen phé quan. . .thuong do tac dong tong hop caa nhiéu nhan

t6 bao gdm ca di truyén va moi truong.

Theo mét gia thuyét vé da hinh phd bién - bénh pho bién, nguy co mac
cac bénh phé bién bi anh huong boi cac da hinh di truyén xuat hién tuong doi
pho bién trong quan thé. Tuy rang chua cé nhiéu bang chung chiing minh cho
gia thuyét nay, nhung ngay cang nhiéu cac da hinh di truyén duoc phan bo
rong trong hé gen co lién quan téi cac bénh phé bién da duoc phét hién, bao
gom cac da hinh lién quan t&i c4c bénh ung thu, ty mién, tam than phan liét,
tiéu duong, dot quy va tim mach...Cac da hinh di truyén déng vai tro trong
kéo dai tudi tho hoic kha niang khang bénh c6 thé s& duoc xac dinh, dua t6i

nhitng phuong phap diéu tri mai vai nhiéu lgi ich hon.

Trinh tu di truyén cua cac c& thé ngudi tuong ddng véi nhau téi 99,9%,
chi khac nhau mot phan rat nho 0,1%. Nhiing khac biét trong tirng nucleotid
(SNP), vé co ban chinh la dang pho bién nhit cua da hinh di truyén. Khi so
sanh cac nhiém sic thé cua hai nguoi hoan toan khong c6 quan hé ho hang
gan giii v6i nhau, cd thé thay rang cac trinh ty DNA cta ho c6 thé gidng nhau
t6i hang trim nucleotid. Tuy nhién, trung binh trén mdi 1200 nucleotid trinh
tu s€ c0 1 nucleotid sai khac nhau. Vi du, & mot nguoi, tai mot vi tri nao do
trong trinh tw DNA c6 thé 1a nucleotid A, trong khi d6, & mot ngudi khéc co
thé 1a G, hoic ciing c6 thé bi mat nucleotid d6, hodc thém mot hodc mot sé
nucleotid khac. Mdi dang sai khac nhau nhu vay tai mot ving trén nhiém sac
thé duoc goi 1a mot allen, va tap hop cac allen trén cac nhiém sic thé caa mot

ngudi duoc goi 1a mot kiéu gen. Bang cach xéac dinh hau hét 10 triéu SNP udc
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tinh xuat hién phé bién trong hé gen nguoi, du 4&n HapMap qubc té da xac

dinh co s& cua phan 16n tinh da dang di truyén caa loai ngudi [33].
Phan nhém don bdi (haplogroup) DNA ty thé:

Déi véi cac nha di truyén hoc, cdc SNP déng vai trd nhu nhitng chi thi
dé dinh vi cac gen trong trinh tu DNA. Cac da hinh di truyén nam gan nhau
thuong ¢ xu huéng duoc di truyén cling nhau. Nhitng nghién ctu gan day
trén thé gigi da phan loai cac nhom don boi caa DNA ty thé dya vao céc vi
tri da hinh dic trung trén DNA ty thé ma dac biét 1a cac vi tri da hinh trén
vung HV1 va HV2. Nghién cutu cua Yao va cong su nam 2002 trén 263
nguoi thuoc 6 dan toc ngudi Trung Qubc dd phan loai dugce cac nhom don
boi theo cac vi tri da hinh dic trung trén ving HV1 va HV2 cua DNA ty thé.
Cu thé Yao da phan loai dugc 42 nhém don bdi va dudi don bodi trong do
nhom D4 chiém ty 18 cao nhat (27/263), nhém A chiém (18/263), nhém Fla
chiém (15/263), cac nhom co ty Ié thap nhat 1a G2, T1, D, N, B5 (chi ¢6
1/263 cé thé nghién ctu) [32]. Nghién ciu caa ching t6i da xac dinh duoc
438 haplotypes HV1/HV2 mtDNA cua 517 mau nghién cau thudc 4 dan toc
Kinh, Cham, Muong, Khmer, phan loai thanh 50 nhém don béi va dudi don
boi trong d6 nhém Fla chiém ty 1& cao nhat (81/517 mau nghién ctru tuong
tring 15,67%), nhom B5a (56/517 mau nghién ciru twong ung 10,83%), nhdm
M (46/517 mau nghién ciru twong ttng 8,9%), nhom M7bl (40/517 mau
nghién ctru twong tng 7,74%), cac nhom don boi c6 tan sb xuét hién thap
nhat (chi c6 1 c4 thé trong tong s6 517 mau nghién ctu cta ca bén dan toc)
la nhém B6, D4e, D5a, E, Flc, F2a, F3a, G2a, N, M9b, N21, va nhom U5a
(bang 3.11). C6 duogc két qua nhu vay c6 18 do s luong mau trong nghién
ctru cua chung tdi 16n hon so véi nghién ciru cta Yao va cong su. CO su
twong dong vé cac nhom don bdi gitra hai nghién ctru: nhém don boi Fla

déu chiém ty Ié cao, nhom G2 déu chiém ty Ié thap, diéu nay c6 I& la do cac
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dan toc Viét Nam va cac dan toc Trung Qudc déu la nhixng dan toc ¢ Chau A

c6 quan hé chang toc va dia ly gan gii.

Gan day, nghién ctu cta Nguyén Thuy Duong va cong su trén 609
nguoi Viét Nam thudc 5 nhdm hé ngén ngix phd bién cua Viét Nam ciing
cho thay ty 1é nhém F1 1a 19,38%, nhém M7 12 9,36% va nhém B5 1a 7,22%
[111]. Két qua nay ciing twong ddng vai két qua nghién ciu cua ching toi
khi phan loai dugc nhdm Fla la 15,67%, nhom B5a la 10,83%, nhém M7b1
la 7,74%.

Nam 2009 Han Jun Jin va cong su khi nghién ctu trén 445 ca nhan,
dugc thu thap tir bay nhom dan cu Péng A (Han Qudc, Han Qudc-Trung
Quéc (ngudi goc Han Quéc hién dang song ¢ Trung Qudc), Méng C6, Man
Chau, Héan (Bic Kinh), Viét Nam va Thai Lan) cho két qua: haplogroup
chiém ty 1& cao nhat cua 4 nhom ngudi Han Qudc, Han Quéc-Trung Quéc
(ngudi géc Han Quoc hién dang song ¢ Trung Qudc), nguoi Man Chau, nguoi
Han (Bic Kinh) déu 1a haplogroup D4 (lan luot 13 44/185, 11/51, 8/40, 5/40),
ciia nhom nguoi Théi Lan 13 haplogroup F1b (8/40), nhém nguoi Mong C6 14
haplogroup C (8/47). O nhém ngudi Viét Nam (42 mau) duoc phan loai vao
23 haplogroup trong d6 haplogroup Fla cé ty 1& cao nhat 10/42 (23,8%)
[112]. Trong nghién ctu cta ching t6i da phan loai dugc 50 haplogroups
mtDNA, ty 1¢ haplogroup Fla trén 517 mau trong nghién cau cua chiing toi
cling chiém ty & cao nhat phd hop véi nghién cau trén 1a 81/517 mau
(15,67%). Con lai cac haplogroup khac M7bl (40/517) chiém 7,74%, M
(46/517) chiém 8,9%, B5a (56/517) chiém 10,83% va cac haplogroup c6 tan
sb xuat hién thap nhat (chi c6 1 cé thé trong tong s6 517 mau nghién ctu caa
ca bon dan toc) 1a nhém B6, D4e, D5a, E, Flc, F2a, F3a, G2a, N, M9b, N21,
va nhém Uba (bang 3.11). Nhu vay, c6 thé thay mdi chung toc ngudi khac
nhau c¢6 nhitng nhém haplogroup mtDNA phé bién khac nhau va nhiing
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chang toc ngudi 6 mbi quan hé gan giii co thé cd cing mot nhom haplogroup
mtDNA phd bién.

Khi xét riéng ting dan toc, 3 nhom don bdi phd bién caa dan toc Kinh
1a Fla, B5a, M7b1 trong d6 nhom Fla chiém ty 1¢ cao nhat 1a 21%. Pay ciing
1a 3 nhoém don boi chiém ty 18 cao cua dan toc Muong va nhom Fla ciing
chiém ty 1& cao nhat 12 16% (biéu dd 3.2). Nhu vay, c6 thé thay giira dan toc
Kinh va dan toc Muong dudng nhu ¢6 quan hé gan giii hon diéu nay co 18 1a
do dan toc Kinh va dan toc Muong cling ¢d chung ngudn géc 1a ngudi Viét -
Mudng ¢6 va cing thugc nhém ngon ngit Viét - Muong. Giita dan toc Chiam
va Khmer ciing ¢6 sy twong dong vé cac nhom don boi phd bién: & dan toc
Cham 12 nhdm B5a, M, B4c, N9a trong d6 haplogroup B5a chiém ty 1& cao
nhat 15,9%, ¢ dan toc Khmer 1a nhém M, Fla, B, B5a (biéu d6 3.2). Biéu
nay cling phu hop vai nghién ciu caa Peng va cong su khi so sanh nguoi
Cham voi mot s6 dan toc khac & Pong Nam A khac cho thay rang nguoi

Cham c6 mbi quan hé gan giii hon véi quan thé ngudi Mén- Khmer [113].

Mot nghién ctru khac nam 2017 trén 622 nguoi Viét Nam (399 nguoi
Kinh, 62 nguoi Tay, 115 nguot Mong, 23 nguoi Hoa, 21 nguoi Nung, 1 nguoi
Cham, 1 nguoi Thai) ciing cho thay bién thé di truyén quan sat duoc ¢ ngudi
Viét Nam rat pht hop v6i ciac mau mtDNA duge quan sat & Pong Nam A
(duoc coi 1a khu vuc da hinh va da hinh nhat cua Chau A) va tinh da dang
mtDNA rat cao trén toan lanh th Viét Nam [114]. Tac gia cling da chi ra tat
ca ngudi Viét Nam mang haplotypes Pong Nam A, c6 su phan tang dia 1y va
dan toc vira phai trong d6 phan 16n mtDNA nguoi dan Viét Nam thudc nhém
don bdi M7 (20%), R9, F (27%). Cac nhom haplogroup khac nhu A, B, C va
D duoc dai dién ¢ lanh tho Viét Nam nhung voi tan sut thép hon, ngoai trur
haplogroup B & Lao Cai (chiém 41%), haplogroup M phé bién hon & mién

Bic va ¢ mién Trung so v6i mién Nam [114]. Két qua nay ciing phu hop véi
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nghién ctru cta chung toi khi cho thdy haplogroup M, M7b1 va haplogroup B
cling 14 nhimg nhoém don boi phd bién cua 4 dan toc Kinh, Mudng, Chim va
Khmer. Irwin va cdng su (2008) nghién ctru trén nguoi Viét Nam & Ha Noi
cho thay ty 1é cua cac nhom haplogroup N, A, C va D thip (< 5%) [115]. Két
qua nay cling phu hgp vdi nghién ciru cua ching t6i vai ty 1€ haplogroup A la
0,77%, B 14 4,06%, C 14 2,32%, N 12 0,19% (déu <5 %) (bang 3.12).

Nhitng nim gan day trén thé gidi ciing da c¢6 nhiéu nghién ctru phan tich
vé MtDNA nham lam sang t6 cac mdi quan hé di truyén tién hoa ctia cic dan
toc, cac quan thé nguoi dya trén cac dic trung cia mtDNA. Bodner va cong
su khi nghién ctru trén 214 mau ngudi Lao d phan loai duoc 64 nhom don
boi trong d6 47 haplotypes HV1/HV2 mtDNA (chiém 28%) cua cac mau Lao
da dugc tim thay trong quan thé Viét Nam. Nghién ctru cling chi ra khong c6
su khac biét dang ké vé ciu trac di truyén duoc tim thay gitta mau dan sé Lao
va Viét Nam, diéu nay c6 thé chi ra dong gen mé rong do di cu gitta hai qudc
gia. Cac nhom don boi pho bién nhét & Lao 1a B5a (12%), Fla (17,3%), C7 va
M7b1 (mdi nhém 6%) [116]. Két qua nay twong ddng véi nghién ctru cua
chang t6i khi cho két qua cac nhom don bdi pho bién & ngudi Viét Nam 1a
nhém Fla (15,67%), nhém M7b1 (7,74%), nhém B5a (10,83%) (biéu d6 3.1).
C6 su twong dong nay cé 18 do Lao va Viét Nam 1a 2 quéc gia Pong Nam A,
c6 quan hé gr:fm giii vé mat vi tri dia 1y, chinh tri, c6 su di cu, hop tac vé nhiéu

mat cua doi song xa hoi nén co6 sy tuong dong vé mat dan toc.

Mot nghién ctru vé DNA ty thé trén mot s6 lugng mau 16n 1054 ngudi
thudc 14 dan tdc ngudi Campuchia, thong qua ving diéu khién D-loop va khu
vuc mi hoa, tong sé 1.000 miu trong s6 1.054 mau nghién ctu (chiém
94,88%) ctia cac ca thé ngudi Campuchia di dugc phan loai thanh 69 nhém
haplogroup d biét & cac qudc gia Dong Nam A va Pong A, 54 ca thé con lai
duoc phan thanh tdm nhém haplogroup méi dugc xac dinh (M59, M69, M78,
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N7, M68, M68a, M3d, M3d1) chiém 5,12% tong s6. Nhin chung, c&c nhom
don boi chiém uvu thé duoc quan sat & dan sé6 Campuchia 1a nhém B5a
288/1054 (27,3%), Fla 188/1054 (17,8%), M12b (8,25%), R22 (5,79%) va
B4 (5,60%) [117]. Két qua nay ciing phu hop v6i nghién ctru cta ching t6i
nhom Fla va nhom B5a 13 hai nhom chiém ty 1é cao nhét va ciing ¢ nhiéu
phan phu hop voi két qua vé phan nhom don boi trén dan toc Khmer khi cho
két qua cac nhom don bdi phd bién & dan toc Khmer 12 nhom B4 (5%), B5a
(8,2%), B (12,2%) va nhém Fla la 14,3% (bang 3.11, biéu d6 3.2). C6 su
tuong dong nhu vay cé 1& do dan toc Khmer 1a dan tdc chiém da sd &
Campuchia va nguoi Khmer ¢ Viét Nam hay & Campuchia déu thudc ngtr toc

M6n - Khmer trong ngir hé Nam A.

Tir cac phan tich & trén cho thdy mot s6 nhom don boi 1a pho bién & cac
nuéc chau A (bang 4.1), trong d6 dic biét 1a 3 qudc gia & Péng Nam A (Viét
Nam, Lao, Campuchia) c6 nhiing dic diém di truyén mtDNA 1a gan giii hon
ca khi hai haplogroup mtDNA B5a va Fla 1a phd bién nhat ¢ 3 qudc gia nay.
Trong khi Trung Qudc, Han Qudc duong nhu ciing c¢6 dic diém di truyén
mtDNA gan giii hon so voi cac qudc gia con lai vi déu co haplogroup D4 1a
nhom don bdi phd bién nhat, riéng & Malaysia thi haplogroup M 1a phé bién
nhat. Nhu vay, c6 thé thdy mac du cac qudc gia khac nhau ¢ nhiéu ching toc

nguoi khac nhau nhung cling van c6 thé c6 mot s6 dic diém chung.


https://vi.wikipedia.org/wiki/Ng%E1%BB%AF_t%E1%BB%99c_M%C3%B4n-Khmer
https://vi.wikipedia.org/wiki/Ng%E1%BB%AF_t%E1%BB%99c_M%C3%B4n-Khmer
https://vi.wikipedia.org/wiki/Ng%E1%BB%AF_h%E1%BB%87_Nam_%C3%81
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Bdng 4.1: Bang ty 1é mgt s6 nhém don béi mtDNA phé bién ¢ Viet Nam

va mgt sé nwéc ¢ chau A

] Haplogroup
Nghién ctru Quoc gia
B4da B5a D4 Fla M M7bl
Yao Trung Qudc
. 9/263 | 6/263 | 27/263 | 15/263 | 10/263 | 6/263
va cs [32] (n=263)
Han-Jun Jin | Han Qudc
11/185 | 2/185 | 44/185 | 8/185 | 1/185 | 1/185
va cs [112] (n=185)
Rashid Malaysia
10/248 | 12/248 | 1/248 | 22/248 | 31/248 | 27/248
va cs [118] (n=248)
Boner va cs Lao
7214 | 26/214 | 6/214 | 37/214 | 17/214 | 13/214
[116] (n=214)
Zhang vacs | Campuchia
52/1054 | 288/1054 188/1054
[117] (n=1054)
Nghién ctru Vigt Nam
. 15/517 | 56/517 | 13/517 | 81/517 | 46/517 | 40/517
nay (2019) (n=517)

Mot nghién ctru khac khi nghién ciru trén 208 ngudi Trung Qudc cho

thay ty 1& haplogroup D 1a nhém don bdi pho bién nhét (25,96%). Cac nhom
don bo1 phé bién & mién béc Trung Quéc (A, C, D, G, M8, Y va Z) va cac

nhom don boi phd bién ¢ mién nam Trung Qudc (B, F, M7, N9 va R9) lan
luot chiém 48,56% va 46,63% [119]. Nam 2018, Xu va cong su khi giai trinh
tu cac trinh ty vung HV1, HV2 va phan tich RFLP trén vung mé hda cta 315

ca thé dugc thu thap tai tinh Liéu Ninh, Trung Qubc cling cho ty 1€ nhoém don
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boi phd bién nhat 14 nhom D4 (12,93%). Nghién ctru cling dd chi ra rang
khoang cach di truyén cta quan thé Liéu Ninh tir nhém Tay Tang la rat xa,
trong khi d6 tir nhém Miao 13 twong d6i gan [120]. Trong nghién ctru cua
chung t6i nhom D4 chi chiém ty 1& 2,51% (13/517), su khac nhau nay cé thé

mang tinh ddc trung cua cac dan tdc gitra cac nudc khac nhau.

Nghién ctru giai trinh ty ving diéu khién mtDNA tir 407 c& nhan
Rumani (ndm & khu vuc déng nam chau Au) tac gia thay co 306 haplotypes
mtDNA khéc nhau va da phan loai thanh cac nhém don boi chu yéu bao gdm
cac dong Tay Au A H (31,7%), U (12,8%), J (10,8%), R (10,1%), T (9,1%),
N (8,1%), HV (5,4 %), K (3,7%), HVO (4,2%), ngoai ra con c6 mdt phan nho
haplogroup M chéu A (3,4%) va haplogroup L chau Phi (0,7%) [121]. Nghién
ctru cua chung toi cho két qua cac haplogroup chiém ty 1& cao nhat 1a Fla
(15,7%), B5a (10,83%), M (8,9%) va M7b1 (7,74%) day cling 1a nhiing nhom
don boi phd bién & chau A (bang 4.1). Trong khi d6 nhom U5a, nhom N
chiém ty 1¢ thap nhat (1/517 cé4 thé). Piéu nay cho thdy cac nhém haplogroup
DNA ty thé giita cac quan thé nguoi chau Au va chau A c6 nhimmg dic diém
khac biét rd rét.

Niam 2016 D6 Manh Hung va cong su khi nghién ciru ving HV2 trén
mtDNA cta 169 nguoi khée manh thudc bon dan tdc dan tdc Kinh, Muong,
Jarai va E-dé Viét Nam (40 ngudi Kinh, 47 ngudi Muong, 34 nguoi E-dé, 48
nguoi Jarai). Két qua cho thdy haplogroup mtDNA cic mau nghién ctru phan
16n thudc vé 3 haplogroup R, B va F, trong d6 cac ca thé ngudi Kinh va ngudi
Mudng c6 sy da dang hon vé thanh phan haplogroup so véi nguoi Jarai va
ngudi E-dé. Nguoi Kinh va ngudi Muong co sy tuong dong rat 1on vé thanh
phan céac haplogroup. Su da dang vé cac phan nhom don boi ctia ngudi Kinh

va nguoi Muong cling 1a dac trung cua cac quan thé ngudi sinh song trén
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phan luc dja cia khu vuc Dong Nam A va Pong A. Haplogroup M & ngudi
Kinh chi chiém 3% s6 mau ca thé ngudi Kinh [122]. Két qua nghién ctru trén
cling c6 nhiéu diém phu hop v6i nghién ctru ctia chiing t6i khi thiy rang co su
tuong dong vé cac haplogroup mtDNA ¢ dan tdc Kinh va dan toc Muong (ba
nhém don boi phd bién cua dan toc Kinh va Muong déu 1a Fla, B5a, M7bl
trong d6 haplogroup Fla chiém ty 1& cao nhit lan luot 1a 21%, 16%), va
haplogroup M & ngudi dan toc Kinh cling chi chiém 3,8% (8/206 mau ngudi
Kinh). Tuy nhién, trong nghién ctru cia chung t6i phan nhoém cac haplogroup
mtDNA chi tiét va cu thé hon diéu nay c6 1& do chiing t6i nghién ctru trén ca
hai ving HV1 va HV2 mtDNA trong khi tac gia chi nghién ctru trén ving
HV2 ciia DNA ty thé va ¢& miu trong nghién ctru ciia chiing t6i ciing 16n hon
nhiéu so v&i nghién ctru trén.
Tinh da hinh trén viing HV1 va HV2 ciia DNA ty thé:

Trong nghién clru nay, chung t61 da phat hién duoc 3 loai SNP méi
trén ving HV1 caa DNA ty thé nguoi Viét Nam chua thdy cong bd trén
Mitomap d6 1a SNP 16038DelA (cong b trén Mitomap nucleotid A tai vi
tri 16038 bién d6i thanh AA/AC/G/T); SNP G16084C (céng bd trén
Mitomap nucleotid G tai vi tri 16084 chuyén thanh A/GG/T) va SNP
A16515C (SNP di cong bd trén Mitomap 1a 16515DelA). Hai da hinh don
nucleotid mdi 1a SNP 16038DelA va SNP G16084C (hinh 3.14, 3.15) duoc
tim thay trén dan toc Muong con SNP A16515C (hinh 3.16) duoc tim thiy
¢ dan toc Kinh. Day c6 thé 1a nhiing SNP dac trung cho dan tdc Viét Nam
bdi vi dan toc Kinh va dan toc Muong la dan toc séng chu yéu tai Viét

Nam va cling chiém s6 luong dan sb 16n nhat Viét Nam.

Chung t6i ciing da thong ké ra 16 vi tri da hinh hay gip trén ving HV1
va HV2 ctia DNA ty thé (déu gap trén 10% & cac mau nghién ctru) trong do
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cO 12 vi tri da hinh c6 ty 1¢ gap trén 20% (bang 3.12) d6 la cac SNP:
C16223T (212/517) chiém ty 1& 41% mAu nghién ciru, T16189C (203/517)
chiém ty 1& 39%, G16129A va A16183C (171/517) chiém ty 1& 33%,
T16304C (149/517) chiém ty 1¢ 28,8%, T16172C (109/517) chiém ty 1& 21%.
Trén ving HV2 la A263G (517/517) gip 100% mau nghién ctru, A73G
(515/517) chiém ty 1& 99,6%, 315insC (498/517) chiém ty 1& 96,3%, 309insC
(292/517) chiém ty 18 56,4%, 249DelA (128/517) chiém ty 1& 24,7%, C150T
(121/517) chiém ty 1é 23,4%. Pic biét da hinh A263G gip 6 100% cac mau
nghién ctru. Két qua nay ciing phu hop voi két qua trong nghién ctru cua
Nguyén Ping Tén va cong su khi nghién ctru trén 78 ca thé nguoi Viét Nam
da théng ké dugc 10 vi tri da hinh hay gip giéng nhu trong nghién ciru cia
chung t61 va cling c6 ty 1¢é tuong tu d6 la cac da hinh T16172C (22/78),
A16183C (23/78), T16189C (31/78), C16223T (26/78), T16304 (26/78),
C150T (20/78), 249DelA (25/78), A263G (75/78), 315C (24/78), AT73G
(78/78) trong d6 da hinh A73G gip & 100% mau nghién ctru, da hinh A263G
gip & 96,2% mau nghién ctru [90]. Tuy nhién, nghién ctru cla chung t6i da
chi ra nhiéu da hinh hay gip trén ving HV1, HV2 hon cé thé do ¢& mau

nghién ctru cua tung dan tdc va ca 4 dan toc cia chung t61 déu 16n hon.

Nghién ciu cua Nguyén Thy Ngoc va cong su nam 2018 cho thiy da
hinh phé bién trén dan toc Kinh va dan toc Mang ciing phu hop véi nghién
ciru cua chung t6i nhu A73G (88/88 mau nghién ciu cua ca hai dan toc),
A263G (87/88), C150T (29/88), G16129A (30/88), T16172C (17/88),
A16183 (25/88), T16189C (30/88), C16223T (43/88) trong d6 da hinh A73G
gip & 100% va A263G gap ¢ 98,9% mau nghién ciru cua ca hai dan toc [123].
Cac da hinh trén vang HV1, HV2 mtDNA T146C, T199C, A16182C,
T16217C, T16297C, T16140C, A16183C va T16189C xuat hién kha phé bién
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& nhom nguoi Kinh nhung it hodc khdng xuit hién & nhém nguoi Mang va
bén da hinh C151T, A16162G, A16269G va T16271C xuét hién phd bién &

ngudi Mang nhung it xuét hién & nguoi Kinh. Mic du cung thuéc nhém ngi

hé Nam A, hé gen ty thé giita 2 dan toc Kinh va Mang trong cong dong cac

dan toc Vit Nam van ton tai nhitng khac biét dang cha y [123]. Trong nghién
ciru cia chung toi cac da hinh T199C (38/206 mau dan toc Kinh), T16217C
(27/206), A16183C (61/206) va T16189C (72/206) ciing la céc da hinh xuét
hién pho bién ¢ dan toc Kinh (bang 3.6). Ngoai ra ching toi ciing da thong ké

duoc 21 loai da hinh trén vung HV1 va 13 loai da hinh trén vung HV2 chi gap

& dan toc Kinh ma khong thay gap ¢ dan toc khac (bang 3.4, 3.5)

Bdng 4.2: So sanh ty 1é mét sé da hinh trén viing HV1 ciia DNA ty thé

Véi mgt sé nghién ciru khac

Ty 16 %
Nghién ciru Qudc gia SNP trén viing HV1 (16000+)
T172C| A183C |T189C|T217C|C223T
Nguyén Ping Tén va cs [90][Viét Nam | 28,2 | 29,5 | 39,7 33,3
Nguyén Thy Ngoc va cs [123/Viét Nam 19,3 | 28,4 | 34,1 | 19,3 | 48,9
Tuladhar va cs [124] Malaysia 37,22
Fang va cs [125] Trung Qudc | 11,7 | 24,8 | 376 | 124 | 595
Nghién ciru nay (2019) Viét Nam 21 33 39 | 12 | 41
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Bdng 4.3: So sanh ty 1é mét s6 da hinh trén viing HV2 ciia DNA ty thé véi

mét sé nghién cizu khac

Ty 1é %
Nghién citu Qudc gia SNP trén viing HV?2
A73G | T150C | 249DelA | A263G

Nguyén Pang Ton vacs [90] | ViétNam | 100 | 25,6 32,1 96,2
Nguyén Thy Ngoc va cs [123] | Viét Nam | 100 | 32,9 98,8
Yao va cs [32] Trung Quéc | 100 100
Tuladhar va cs [124] Malaysia 100 100
Fang va cs [125] Trung Qudc 21 22,6

Nghién citu nay (2019) ViétNam | 99,6 | 234 | 24,7 | 100

Mot s6 Vi tri da hinh hay gap & trén (bang 4.2, 4.3) déu kha pho bién va
gap & nhiéu quan thé ngudi khac nhau trén thé giéi. Nhu vay c6 thé thay mot
s6 da hinh hay gip trén ving HV1 va HV2 mtDNA & cac dan toc Viét Nam 1

pho bién, khdng phai 1a dic diém riéng hay c6 tinh chat viing mién.

Nghién ctru cua Bhinu Shova Tuladhar va cong su khi giai trinh tu
viing gen ty thé HV1 va HV2 cia 103 miu ngudi Malaysia ciing cho thay da
hinh tai vi tri A73G, A263G va 315insC gap ¢ 100% mau nghién ciu, da hinh
C16223T chiém 37,22% [124]. Két qua nay phlu hop véi nghién ctu cua
chung t6i khi xac dinh dugc da hinh A73G gap ¢ 99,6%, A263G gap ¢ 100%,
va 315insC gap ¢ 96,3%, A16223C gap & 41% mau nghién cau.

DPa hinh tai vi tri T16189C da tao nén vung lap nucleotid Cystein (poly
C) tir vi tri 16183- 16193 trén ving siéu bién HV1. Nghién ctru nim 2009 cua
Chen va cong su cho thay ty 1é da hinh T16189C thudc ving lip nucleotid
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Cystein trén ving HV1 1a 25,14% [126] va su da dang di truyén trong ving
Iap nucleotid Cystein cua vung HV1 c¢6 y nghia quan trong trong viéc gidm
dinh hinh su gen va di truyén quan thé. Ty 1é da hinh T16189C trén ngudi
Tunisia dugc xac dinh 12 29% [127]. Nghién ctu caa ching tdi lai cho két qua
ty 1& da hinh T16189C 1a 39%. Nhu vay, cd thé thiy c6 su khac nhau vé tinh

da hinh don nucleotid gitra cac dan toc ngudi ¢ cac ving dia ly khac nhau.

O dan toc Kinh loai da hinh hay gip nhat trén ving HV1 caa DNA ty
thé 12 G16129A (82/206) chiém 39,8%, ¢ dan toc Cham loai da hinh hay gap
nhat 1a T16189C (64/113) chiém 56,6%, trong khi ¢ dan toc Khmer va dan
toc Muong loai da hinh hay gip nhét cung 1a C16223T lan luot 1a (52/98)
chiém 53% va (39/100) chiém 39%, (bang 3.6), can c6 thém nghién ctu trén
nhiéu dan toc khiac dé xac dinh cic da hinh dic trung cho ting dan toc.
Nghién ctu cua Nguyén Thy Ngoc va cong su cho thiy da hinh T146C,
T16297C, T199C trén dan toc Kinh lan luot chiém ty 16 5/51 (chiém 9,8%),
6/51 (chiém 11,8%), 10/51 (19,6%) va khong c6 ca thé ngudi Mang ndo mang
cac da hinh trén. Da hinh hay gap nhat trén ving HV1 & dan toc Kinh 13
T16189C (29/51) chiém 56,5%, trén dan toc Mang la C16223T (23/37) chiém
62,2%. Trén vung HV2 ngoai hai loai da hinh A73G va A263G thi loai da
hinh hay gap nhat cta ca hai dan toc Kinh va Mang 1a C150T ¢4 ty 18 lan luot
la 27,5% va 45,5% [123].

Nghién cau cia D5 Manh Hung va cong su nim 2016 trén 169 nguoi
khoe manh thudc bon dan toc dan toc Kinh (40 ca thé), Muong (47 ca thé), E-
dé (34 ca thé) va Jarai (48 ca thé) cho két qua nhiing vi tri da hinh hay gap
trén ving HV2 cia DNA ty thé 1a A73G, C150T, T152C, 249delA va A263G,
dic biét c6 mot doan poly C 1én tir vi tri 303 dén 315 véi 1 nucleotide T dugc
Xen vao tai vi tri 310 [122]. Pay ciing la cac loai da hinh hay gap trén vung

HV2 mtDNA trong nghién ctu caa chung toi (bang 3.12) Téc gia cling da di
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dén két luan ving gen ty thé HV2 1a mot trinh ty c6 tinh da hinh rat 16n va c6
y nghia nhat dinh vai viéc nghién cau di truyén cia cac quan thé ngudi. Ca 4
nhém ca thé Kinh, Muong, E-dé va Jarai nguoi Viét Nam déu co su tuong
ddng di truyén vai cac quan thé nguoi dang sinh séng trong khu vuc Dong
Nam A va Pong A [122].

Mot s6 cac nghién cau khac ciing da chi ra cac vi tri da hinh hay gap trén
ving HV1 va HV2 tuong ddng véi nghién ciu cia ching toi nhu nghién ctu
ciia Fang va cong sy nam 2014 cho thdy mét sé cac da hinh trén ving HV1,
HV2 cia mtDNA ¢ nhom ngudi binh thuong (420 nguoi Trung Quéc) Ia:
C150T (chiém 21%), T152C (chiém 24,5%), 249DelA (chiém 22,6%),
G16129A (chiém 20%), A16183C (chiém 24,8%), T16189C (chiém 37,6%),
va C16223T (chiém 59,5) dugc phat hién rat pho bién tai trong hé gen ty thé

nguoi Han mién Nam Trung Quéc [125].

Sy thay thé nucleotid 1a pho bién nhat chiém 91,6% va cha yéu la céc
thay thé dong hoan, trong khi d6 thém nucleotid 1 2,1% va x6a nucleotid 1a
6,3% (bang 3.1). Pa hinh tai vi tri A263G gap ¢ 100% mau nghién ctu va da
hinh A73G gap ¢ 99,6% mau nghién ciu. Két qua nay phd hop véi két qua
nghién ctu cua Yao va cong su nam 2002 trén 263 nguoi thuoc 6 dan toe
nguoi Trung Qudbc cling cho thdy da hinh tai hai vi tri nay 14 100% [32].
Trong nghién ciru caa Nguyén Pang Ton va cong sy ciling cho két qua twong
ty ty 1& da hinh A73G gap ¢ 100% mau nghién ctu (78/78) va ty 1é da hinh
A263G gap ¢ 96% (75/78) mau nghién cuu.

Trong nghién clru nay, ching t61 cling da xac dinh dugc 172 vi tri da
hinh trén viing HV1 trong d6 c¢6 66 vi tri da hinh chi gip & cidc mau thuoc 1
trong 4 dan tdc. Trén vung HV2 xac dinh duoc 89 vi tri da hinh, 42 vi tri da

hinh chi gip ¢ cac mau thudc 1 trong 4 dan toc. Co thé thay su da hinh cua
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cac mau nghién ciru tap trung nhiéu nhat trén ving HV1 (hinh 3.13). Két qua
nghién ctru cta chung tdi ciing phu hop véi két qua nghién ctru ctia Bhinu
Shova Tuladhar va cdng sy khi gidi trinh ty vang HV1 va HV2 mtDNA cua
103 mau nguodi Malaysia ciing x4c dinh duoc tong s da hinh trén ving HV1
1a 91 va tong s6 da hinh trén HV2 1a 52, diéu ndy cho thay su da hinh & hai
ving HV1 va HV2 1a rat cao. Tac gia cling nhan thdy hau hét 13 da hinh thay
thé pyrimidin (C-T) trén ving HV1 1a 35,77%, da hinh thay thé purin (A-G)
trén vung HV2 la 64,51% [124].

Sy da hinh ¢ hai ving HV1 va HV2 mtDNA hau hét 1a cac da hinh don
nucleotid (SNP). Céc da hinh c6 thé 14 cac thay thé dong hoén (transition) -
thay thé nucleotid cé ciing géc purin (A-G) hoac pyrimidin (C-T); hoic 1a cac
thay thé di hoan (transversion)-thay thé nucleotid c6 gdoc purin thanh
pyrimidin hoic nguoc lai (A-T, C-G). Cac da hinh thay thé dong hoan thuong
gap hon sy thay thé di hoan. Trén ving HV1 c6 136 loai SNP la thay thé dong
hoan (transition) va 43 SNP Ia thay thé di hoan (transversion). Trén ving
HV2 c6 72 loai SNP 14 thay thé ddng hoan (transition) va 11 SNP 14 thay thé
di hoén (transversion). Cac da hinh khac it gap hon, da hinh mat nucleotid (5
SNP trén vung HV1, 13 SNP trén vung HV2), da hinh thém nucleotid (2 SNP
trén vung HV1 va 4 SNP trén vung HV2), nucleotid thém vao thuong la
nuleotid C trong khi nucleotid mat di thuong la nucleotid A (bang 3.1). Két
qua nay ciing tuong tu nhu trong nghién ciru cia Nguyén Piang Ton va cong
su [90]. Két qua nghién ctu ciia ching toi cling phu hop véi nghién ciu caa
tac gia Tuladhar va cong sy khi giai trinh tu ving HV1, HV2 DNA ty thé
nguoi Malaysia ciing cho thay da hinh thay thé dong hoén (71 SNP trén viing
HV1, 29 SNP trén viing HV2) gip nhiéu hon da hinh thay thé di hoan (17 trén
ving HV1 va 9 trén ving HV2). V& da hinh thém nucleotid tic gia ciing chi
gap 2 loai SNP thém nucleotid trén vung HV1 va 7 loai SNP thém nucleotid
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trén ving HV2, da hinh mat nucleotid gip 1 loai trén viing HV1 va 7 loai trén
vung HV2 [124].

Chung t6i cling nhan thiy c6 mot s6 da hinh chi gip ¢ dan toc nay ma
khong thiy gip & dan toc khac (bang 3.4, bang 3.5), ¢ 66 da hinh trén ving
HV1 chi gip & cac mau thudc 1 trong 4 dan toc trong d6 c6 21 loai da hinh
chi théy ¢ dan tdc Kinh, 20 loai SNP chi ¢6 ¢ dan toc Muong, 17 loai SNP chi
c6 & dan toc Khmer va it nhit 13 dan toc Chiam co6 8 loai SNP chi gap ¢ dan
toc nay. Trén ving HV2 c6 42 loai da hinh chi giip & cac mau thudc 1 trong 4
dan toc (6 loai SNP & dan toc Cham, 11 loai SNP ¢ dan toc Muong, 12 loai
SNP ¢ dan toc Khmer, 13 loai SNP & dan toc Kinh). Nhin chung, dan tdc
Kinh va Muong c¢6 nhiéu da hinh riéng trén ca hai ving HV1 va HV2 trong
khi dan toc Cham c6 it da hinh da hinh riéng nhat. Piéu nay cho thay gitra 4
dan toc Kinh, Cham, Muong, Khmer trong cong déng cac dan toc Viét Nam

van c6 nhitng dic diém di truyén khac biét dang chu .

Gan day, mot nghién ciu caa Nguyén Thy Ngoc va cong su (nim 2018)
trén 81 ca thé nguoi Viét Nam thudc 2 dan toc Kinh va dan toc Mang da phat
hién 96 diém da hinh trén ving HV1 va HV2 ¢ nhém nguoi dan toc Kinh
(trong d6 c6 60 da hinh thudéc vung HV1 va 36 da hinh thuéc vung HV2) va
36 diém da hinh trén ving HV1 va HV2 ¢ nhom nguoi dan toc Mang (22 da
hinh thuoc trén vung HV1 va 14 da hinh trén vung HV2). Cac da hinh:
T146C, T199C, A16182C, T16217C, T16297C, T16140C, A16183C va
T16189C xuat hién kha pho bién & nhom ngudi Kinh nhung it hoac khong
XUat hién & nhém ngudi Mang va bon da hinh: C151T, A16162G, A16269G
va T16271C xuat hién pho bién & ngudi Mang nhung it xuat hién & ngudi
Kinh. Diéu d6 cho thay hé gen ty thé giita 2 dan toc trong cong dong cac dan
toc Viét Nam van ton tai nhitng khéc biét dang cha y [123]. Nghién ctu cua

ching t6i phat hién dugc sb luong cac da hinh trén ving HV1 va HV2 nhiéu
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hon ¢6 1& do sé lwong mau nghién ciu va sb dan toc trong nghién cau cua
chung t6i ciing 16n hon nhiéu so véi nghién cau trén. Mot nghién cau khac
khi giai trinh tu ving HV2 cho két qua c6 52 vi tri da hinh trén ving HV2,
cac trinh tu nay xuat hién nhiéu diém néng da hinh nhu tai da hinh A73G,
C150T, T152C, 249delA va A263G [122].

Phan tich trinh tu nucleotid cua ving HV1 trén DNA ty thé cua 100 cé
thé ngudi Thai Lan c4c tac gia da xac dinh dwoc 85 vj tri da hinh trén ving
HV1, chu yéu 1a da hinh thay thé nucleotid. Cac da hinh phd bién & 1a da hinh
tai vi tri 16223 (gap & 48% mau nghién ciru), da hinh tai vi tri 16304 (31%),
da hinh tai vi tri 16332 (30%), da hinh tai vi tri 16129 (26%). Chuyén tur
nucleotid T sang C (chiém 43,7%) la su thay thé thuong xuyén nhat. Thém
nucleotid dugc tim thay & hai vi tri 16188 va vi tri 16193. B xac dinh duoc 13%
c4c mau nghién ctu c6 doan polyC tir vi tri 16180 dén vj tri 16193 [128]. Két
qua nay cling phu hop véi nghién cau caa ching t6i khi cho thay ty Ié da hinh tai
vi tri 16223 1a 41%, da hinh tai vi tri 16304 la 28,8% va da hinh tai vi tri 16129
la 33%, va hai vi tri da hinh thém nucleotid C trén ving HV1 ciing la vi tri
16188 va 16193 (bang 3.1 va bang 3.6). Biéu nay co thé 1a do Thai Lan va Viét

Nam ciing 13 hai nudc ¢6 quan hé gan giii vé mat dia Iy va giao luu vin hoa.

Khi phan tich da hinh trén hai ving HV1 va HV2 mtDNA cta 125 mau
ngudi dan toc Bai ¢ Trung Qudc ciing cho thay sy da hinh rat cao cua hai viing
nay da xac dinh dugc 86 vi tri da hinh trén vung HV1 va 40 vi tri da hinh trén
viing HV2 [129]. Nghién ctru cia chiing tdi xac dinh dugc nhiéu da hinh trén
ca hai vung HV1 va HV2 so véi nghién ctu trén (172 vi tri da hinh trén vung
HV1 va 89 vi tri da hinh trén viing HV2) c6 thé do c& mau va sé dan toc trong
nghién ctu cua chdng ti 16n hon nhiéu so véi nghién ctu trén (517 mau

thudc 4 dan toc so véi 125 mau).
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DNA ty thé véi dé da dang di truyén va xac sudt trang khép ngdu
nhién giia hai cé thé:

Khi phan tich sy da dang di truyén cia nguoi Viét Nam dya trén hai
ving HV1 va HV2 cia DNA ty thé, ching toi thay d6 da dang di truyén 1a
99,83% Vva xac suat trung khdp ngiu nhién giita hai ca thé (cung haplotype
mtDNA) la 0,37%. Rashid va cong su nam 2010, khi nghién ctru trén ngudi
Malaysia cho két qua 1an luot 12 99,47% va 0,93% [118]. Trong mot nghién
ctru vé dan s6 Nhat Ban sy da dang di truyén va xac suat trung khép ngau
nhién giita hai ca thé dugc udc tinh 13 99,69% va 0,40% [130]. Nghién ctru
trén véi quan thé nguodi Deng ¢ Tay Tang Trung Qudc, cho két qua do da
dang di truyén va xac suat tring khép ngau nhién lan luot 1a 99,16% va
0,84% [131]. Vanecek va cong su khi nghién ctru trén 93 nguoi Séc cho thay
c6 85 haplotypes, 78 haplotypes 1a duy nhét, da dang di truyén va xac suit
khép ngau nhién 1an luot 14 99.9% va 1,2% [132]. Nam 2017, Rakha va cong
su khi phan tich ving diéu khién D-loop cua 319 ngudi Hazara & Pakistan cho
két qua c6 189 haplotypes 1a duy nhat, da dang di truyén va xac sudt khép
ngau nhién 1an luot 13 99,45% va 0,85% [133]. Nhu vay, tir nhitng két qua ¢
trén cho thiy su da dang di truyén ving HV1, HV2 cua DNA ty thé nguoi
Viét Nam c¢6 thé cao hon cac chung toc nguoi khac & chau A. Mic di nghién
ctru méi duge thuc hién trén bdn dan toc trong s6 54 dan toc nguoi Viét Nam
nhung d3 cho thay sy da dang di truyén cua ngudi Viét Nam, diéu nay lam

noi bat tinh da dang di truyén ctia cac dan toc Viét Nam.
So6 lwong da hinh trén ving HV1, HV?2 ciia DNA ty thé:

Céc két qua thu duoc vé cac vi tri da hinh, s6 luong da hinh trén ving
HV1 va HV2 mtDNA d3 phan anh toc do dot bién rat cao cua hai ving siéu

bién nay. Pa s6 cac mau nghién ctru déu c6 nhiéu da hinh so vdéi trinh tu
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chuan, c6 401/517 mau nghién ctru c6 tir 10 loai da hinh tr¢ 1én chiém 77,5%,
mau ¢6 nhiéu da hinh nhét 1a 21 loai SNP (1 mau thudc dan toc Cham), mau
c6 it da hinh nhét 13 6 loai SNP (gip & 8 mau nghién ciu). Pay 1a mot sb
luong da hinh kha 16n tuy nhién ching phu hop vdi cac nghién ctiru trude day
cho rang hai ving siéu bién HV1 va HV2 c6 tan s dot bién cao nhat trong hé

gen ty thé.

Nghién clru nam 1999 cua nhom R. Ivanova trén 50 nguoi Viét Nam da
phat hién duoc 20 da hinh vi tri cic enzym cit trén DNA ty thé [85]. Nam
2005, Huynh Thi Thu Hué¢ va cong su da giai trinh tuy hai vung HV1 va HV2
trén 2 mau dan toc Kinh, 2 mau dan tdc Tay va mot mau dan toc H’Mong, da
phat hién 26 vi tri da hinh trén vung HV1 va 5 vi tri da hinh trén vung HV2
[134]. Nam 2016, mdt nghién ctru khac trén vung HV2 cta 4 nhoém nguoi dan
toc Kinh, Muong, E-dé, Jarai ciing cho thiy sb luong da hinh ¢ timg mau
khéng giéng nhau, chi yéu nam trong khoang tir 5 dén 7 da hinh trén mdi
trinh ty, trong do mau ¢ nhiéu da hinh nhét 13 11 va mu c6 da hinh it nhat 1a
3 [122]. Nghién ctru cta ching toi cho két qua sb lwong da hinh trén hai ving
HV1 va HV2 16n hon ¢6 1& do sb luong mau nghién ctru cua ching toi 16n
hon nhiéu so véi cac nghién ciru trén.

4.3. Danh gia tinh da hinh ving HV1 ctia mtDNA & bénh nhan ung thw vi

Da hinh gen ty thé va méi lién quan dén mot sé bénh:

Nhitng ndm gan day, co6 nhiéu nghién ctiu trén thé giéi da nghién ctu
phan tich trinh ty cua hé gen ty thé dac biét 1a ving diéu khién D-loop Voi
hai viing HV1 va HV2 nham nghién cttu mdi quan hé di truyén tién hoa cua
cac dan toc ciing nhu méi lién quan véi cac loai bénh tat khac nhau. Saldana-
Rivera nam 2018 khi nghién cttu mdi lién quan cia da hinh T16189C trén

viing HV1 ciia mtDNA véi hoi ching chuyén hda & ngudi Mexico da thay tan
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s6 cta da hinh T16189C cao hon ¢ nhom ngudi mac hoi ching chuyén héa
véi 21/65 (chiém 32,3%) ¢ nhom bénh so véi 3/35 (chiém 8,5%) ¢ nhom
ching (véi OR 5.0909, 95% Cl 1.3977-18.5424, p = 0.0136), tir d6 cho thiy
da hinh nay 13 yéu t4 rai ro cd thé xay ra d6i véi hoi chirng chuyén héa trong
dan s6 Mexico [135]. Trong nghién ctru nay ciing cho thay ty 1& da hinh
T16189C la 25% thap hon so vai nghién cau cua ching t6i khi cho ty 1é da
hinh T16189C la 39%. Ty I¢ da hinh T16189C trong nghién ctru cua chung
t6i ciing cao hon so voi két qua nghién cau cua Park va cong sy khi nghién
ctru trén ngudi chau A cho thay ty 1é da hinh T16189C 1a 30% [136]. Pa hinh
T16189C gay ra su thay doi lién két véi protein viing DNA bi anh huéng dan
dén giam sy sao chép mtDNA [136]. Trong mét nghién ctu khac tac gia thay vai
trd cua da hinh T16189 lién quan dén hé thong phong thu chng oxy hoa vi ting
stress oxy héa ¢ bénh nhan tiéu duong [137]. Ngoai ra da hinh T16189C ciing

lam thay doi s luong ban sao mtDNA trong té bao mau [138].

Mét nghién ciu khi phan tich tdng hop bao gom tong sé 11.794 truong
hop dai thao duong type 2 va 14.465 ngudi thudc nhdm ching, phan tich két
hop cho thay nguy co twong ddi cua bénh dai thao duong type 2 ddi vai bién
thé mtDNA mang doan poly-C tir vj tri 16184 dén 16193 & dan s chau Au ¢
lién quan véi sy gia ting nguy co mac bénh dai thao duong type 2 [139],
[140]. Pa hinh T16189C trén ving HV1 cua DNA ty thé ciing dugc chang
minh c6 lién quan dén viéc ting nguy co mac bénh dai thao duong type 2 &

nguoi chau A [136].

MGi lién quan gitra da hinh T16189C ciing dugc xac dinh c6 tan s cao
hon & bénh nhan nhéi mau sém (truéc 55 tudi & nam gidi) so véi bénh nhan
bi nh6i mau 1an dau ¢ tudi trén 55 (24,1% so véi 12,5%; p = 0,008), co thé do
da hinh mtDNA c6 anh huéng 18n qua trinh phosphoryl oxy hda va san xuét

cac loai oxy phan ing trong ty thé do d6 gép phan giy xo vita dong mach
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vanh [141]. Ty Ié da hinh T16189C cao hon dang ké & nhitng bénh nhan mic
bénh mach vanh (21,6% so vaéi 11,8% cua nhdm ching) ciing nhu ¢ nhiing
bénh nhan mic bénh dai thao duong type 2 (19,4% so vai 11,8% cua nhom
chung). Su két hop cua bénh mach vanh vai da hinh T16189C van c6 ¥ nghia
cao sau khi diéu chinh vé tudi, gisi tinh va chi s6 khéi co thé (BMI) [142].

Céc da hinh C16270T va C16320T trén ving HV1 DNA ty thé lién quan
c6 ¥ nghia (voi p=0,02 va p=0,03) dén viéc ting nguy co mic bénh dai thao
duong type 2 & bénh nhan ngudi Ma-rc [143]. Haplotype HV1/HV2 DNA ty
thé A16183C, T16189C, C16192T, C16270T va SNP T195C cao hon dang ké
& nhitng bénh nhan mic khdi u &c tinh so véi nhém ching. Cac da hinh
A302insCC va T310C trén viing HV2 ¢6 lién quan dang ké véi kich thudc
khi u, trong khi da hinh T16519C trén viing HV1 c6 lién quan véi sy di cin
cua khéi u. Cac bién thé mtDNA cd thé lién quan dén nguyén nhan u 4c tinh
va sinh bénh hoc u ac tinh [144].

Dot bién DNA ty thé cling dugc tim théy & bénh nhan u ndo, trén 49 mau
mo khdi u ndo duoc danh gia co 25/49 trudng hop (chiém 51%) c6 dot bién
soma cta ving diéu khién D-loop [145]. Dot bién soma & vi tri 310 trén ving
HV2 c6 thé duge dung lam dau 4n sinh hoc ¢6 gid tri dé chan doan ung thu
phoi Trung Qudc [146]. Pa hinh trong ving diéu khién D-loop ciia DNA ty
thé cling duoc nghién ciru nhu mot yéu to nguy co va la ddu an sinh hoc dé
chan doan va phat hién sém bénh ung thu bach cau lympho 4c tinh [147].
Lién quan giita DNA ty thé va ung thu ¢ tir cung ciing dugc Ines Badano va
cong su nghién ctu, két qua cho thay phu nit mang DNA ty thé ngudn géc
chau Phi ¢ kha nang bi mac tén thuong & ¢b tir cung cao gan gap ba lan so
véi nhimg ngudi mang DNA ty thé ctia ngudi My ban dia hoic ngudi chau
Au [148].
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Pa hinh T152C cua trén ving HV2 caa DNA ty thé ciing duoc ching
minh c6 lién quan dén bénh bach cau cap dong tay. Pa hinh T152C xay ra
thudng xuyén hon & nhitng bénh nhan méic bénh bach cau tay cap tinh. Nguoi
mang da hinh T152C cé nguy co mic bénh bach cau cip dong tily cao gap
1,752 1an v6i nguoi khdng mang da hinh T152C. Pa hinh T152C c6 thé tham
gia vao co ché sinh bénh hoc ctia bénh bach cau cap dong tiy [149]. Silkjaer va
cong sy khi giai trinh tu toan bd DNA ty thé & 56 mau bénh nhan mic bénh
bach cau cap dong tiiy va 14 mau d6i chung. Nghién ctru nay xac dinh rang da
hinh T16311C trén ving HV1 DNA ty thé 14 da hinh thuong xuyén nhét trong
ving HV1 va c6 xu hudng lién quan dén bat thuong nhiém sac thé [150]. Két
qua nghién ctru ciia Anudishi Tyagi va cong su cho thay mot s6 da hinh trong
viing diéu khién D-loop ctia DNA ty thé c6 thé c¢6 anh hudng dén cac gen dugc

ma hda cua ty thé trong bénh bach cau tay cap tinh & tré em [151].

Nghién cutu cia Ya-Fang Chen nam 2015 trén dan toc Han & Trung
Quéc chi ra rang haplogroup B c6 thé c6 nguy co méic Parkinson thip hon
trong khi haplogroup D c6 thé dan dén nguy co méc Parkinson cao hon &

nhitng nguoi dudi 50 tudi [152].

Mot s nghién ciru khac cling dd ching minh riang da hinh DNA ty thé
c¢6 lién quan dén qua trinh phat sinh bénh va tién lugng bénh. Vung diéu
khién D-loop ctia mtDNA rat quan trong dbi véi viée diéu hoa bo gen cua ty
thé, cac SNP trong khu vuc ndy c6 thé anh huong dén su sao chép mtDNA va
dan dén thay doi chudi van chuyén dién tir, chiu trach nhiém giai phong san
pham ROS cao, giy anh huong dén bd gen nhan, khoi dau va thic ddy ung
thu. Nam 2015, Hu Weng-xing va cong sy khi nghién ciru da hinh di truyén
trong vung diéu khién D-loop ctia DNA ty thé trén bénh nhéan bi ung thu phoi
khong té bao nho. Két qua cho thay viéc phan tich da hinh di truyén trong

ving diéu khién D-loop cua ty thé c6 thé dugc st dung dé xac dinh cac phan



114

nhom bénh nhén bi ung thu phdi khong té bao nhé c6 nguy co cao khoi phat
sém. Do 1a cac da hinh G200A, G207A trén HV2 va da hinh T16362C trén
HV1 dugc xéac dinh 13 cac ddu hiéu dy doan cho tudi bat dau bi ung thu phoi
khéng té bao nho [153]. Mot nghién ctru khac nim 2016 trén bénh nhan ung
thu tuyén giap ciing di xac dinh da hinh T16362C trén ving HV1 mtDNA ¢6

mdi lién quan véi ung thu tuyén giap [154].

Ham luong DNA ty thé trong cac bénh ung thu cling dugc nhiéu tac gia
nghién ctru. SO ban sao DNA ty thé thip hon ¢ nhitng bénh nhéan bj ung thu
VU tién trién [155]. Ham luong mtDNA cao 1a mot yéu to tién luong xau &
bénh nhan ung thu dai trang giai doan tién trién [156]. S6 luong ban sao
mtDNA thap c6 lién quan va co6 thé du doan thém kha ning séng sét & ung
thu tuyén tién liét khu trG [157]. Ham lugong mtDNA trong huyét twong giam
c6 lién quan dén tiém ning di can cta khéi u va tién luong khong thuan loi &

bénh nhan ung thu phoi [158].
Da hinh gen ty thé va bénh ung thuw vii:

Nghién ctru mdi lién quan gitra DNA ty thé va cac bénh ung thu thi ung
thu va 13 bénh duoc nhiéu tic gia quan tdm nghién cru nhat. Nageswara va
cong su khi phén tich giai trinh ti toan bd ving diéu khién D-loop cia DNA ty
thé & 213 bénh nhan ung thu vii va 207 ngudi & nhém dbi chimg thudc mién
nam An Do di xac dinh dugc 7 d6t bién méi va 170 da hinh trén ving diéu
khién D-loop ctia DNA ty thé. C4c da hinh chil yéu ndm trén ving HV1 (chiém
60%). Cac tac gia ciing nhan thay nhiing haplotype c6 doan poly-C khong bi
gian doan c6 tan sb cao hon dang ké & bénh nhan ung thu va so voi nhom
ching (p = 0,0019). Ngoai ra, tan s6 cia 310insC ciing ting & bénh nhéan ung
thu v giai doan tién trién. Céc tic gia cling di xac dinh duoc ty 1¢ da hinh

C16223T trén ving HV1 & bénh nhan ung thu v 13 45,5% két qua nay ciing
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phu hop vé1 nghién ctru cua ching t61 khi cho ty I¢ ctia da hinh nay 1a 45,7%.
Tuy nhién, véi hai da hinh T16362C va T16189C thi c6 su khac nhau giira
nghién ctru cua tac gid va nghién ctru ctua chung t6i. Ty 1¢ da hinh T16189C,
T16362C ¢ bénh nhan ung thu va trong nghién ciru trén la 17,8% va 10,8%,
con trong nghién ctru cta ching toi hai SNP nay chiém ty 1é cao hon lan luot 13
24.,7% va 19,3%. Pa hinh T16189C dugc chimg minh c6 mbi lién quan dén
tdng nguy co di can ¢ bénh nhan ung thu va gip & 38/213 (17,8%) bénh nhan
ung thu via so vé6i 16/207 (7,7%) ngudi nhém ching. Didu nay khac biét vai
nghién ctru cia chung t6i khi cho thay ty 1& da hinh T16189C ¢ bénh nhan ung
thu va thap hon ¢O Y nghia (véi p= 0,001) so v6i nhom chimg (lan luot 1a
24.,7% va 40%). Ngoai ra, trong nghién ctru ctia ching t6i da cho thay da hinh
T16362C 1a yéu to ting nguy co v6i bénh ung thu vii nguoi Viét Nam ting gap
1,87 1an (p= 0,02 OR 12 1,87 va 95% CI (1,1 - 3,18) va khi c6 dong thoi 2 loai
SNP C16223T va T16362C nguy co ung thu vi ting gip gan 2.8 lan (voi
p = 0,001, OR la 2,759, 95% CI 1,45 -5,15). Nhu vay, cac loai da hinh gen ty
thé ¢ thé anh huong khac nhau trén cac dan toc nguoi khac nhau. Pa hinh/dot
bién trén vung diéu khién D-loop ciia DNA ty thé c6 thé tao thanh cac yéu to
nguy co hodc ciling c6 thé 1a cac yéu td bao vé cho su phat trién ung thu va.
Phan tich cac thay ddi di truyén trén ving diéu khién D-loop ciia mtDNA c6
thé giup xac dinh bénh nhan ung thu vl c6 nguy co tién trién xau, do d6 giup
diéu chinh cac quyét dinh diéu tri trong bénh ung thu va [104].

Mot nghién ctru khac khi nghién ctru trén bénh nhin ung thu va nguoi
Italy da tim duoc 107 da hinh trong ving diéu khién D-loop, trong d6 SNP
T16189C chiém ty 1¢ cao hon & nhom ngudi khoe manh (40% so véi 13,9%
ciia nhom bénh nhéan ung thu v, p = 0,03) [5]. Két qua ndy phu hop véi
nghién ctru cua ching t6i SNP T16189C ciing chiém ty 16 cao hon & nhom

chimg (40% so véi 24,7% ¢ nhom bénh nhan ung thu vua, véi p = 0,001). Tuy
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nhién trong nghién ctru ctia chiing t6i da tim thdy 184 loai SNP trén ving
HV1 cta bénh nhan ung thu v nhiéu hon so v&i nghién ctru cta tac gia co thé
do s6 mau nghién ctru ctia ching t6i 16n hon va ciing ¢ thé do su khac biét
giita 2 dan toc ngudi Viét Nam & chau A va nguoi Italy thudce cac chung toc
ngudi chau Au.

Nghién ctru trén 50 bénh nhan ung thu vi nguoi Krud ¢ Iran tac gia da
tim thay dot bién 16342delT trén ving HV1 va C182T, 194insT, 285insA trén
ving HV2 & trong cac khdi u, trong khi dot bién 302insC, C309T va
C16069T dugc tim thdy trong ca mo khdi u va cdc md binh thuodng xung
quanh. Nghién ctru di két luan rang sy thay doi di truyén mtDNA c6 thé lién

quan dén su khoi phat va tién trién cua khéi u v [159].

Khi phan tich trinh ty ving diéu khién D-loop cta bénh nhan ung thu V(i
nguoi Ba Lan bang phuong phap RFLP, cac tac gia da phat hién ty 1é da hinh
ving HV1 va HV2 ciia DNA ty thé T239C, A263G va C16207T & bénh nhan
ung thu v cao hon dang ké va ty 1¢ da hinh A73G, C150T, A16183C,
T16189C, C16223T, T16362C thap hon dang ké so voi nhom chung. Cac da
hinh trong ving diéu khién D-loop duoc xac dinh c6 thé lién quan dén viéc
tang nguy co phat trién ung thu v [160]. Trong nghién ctru cua ching toi hai
loai haplotype A16183C, T16189C va haplotype T16140C, T16189C & bénh
nhan ung thu v ciing thap hon (c6 ¥ nghia théng ké vai p< 0,05) so v6i nhoém
ngudi khoe manh (12,9% so véi 17,6%, p = 0,001 va 5,4% so vaoi 12,5%, p=
0,022). Haplotype C16223C, T16362C ¢ nhom bénh nhan ung thu v cao hon
So voi nhom nguoi khoe manh (15,6% so vdi 6,3%, OR= 2,759 va 95%CI
1,45 - 5,25). Trong mot nghién ctru nam 2015 Jie Shen va cong su da chung
minh ting sd luong ban sao mtDNA c¢6 lién quan dén ting nguy co ung thu Vi
gap 1,32 1an, di hop chiéu dai vang HV1 va HV2 ¢6 lién quan dén su gia ting
nguy co ung thu va tang gap 2,01 va 1,63 1an [3].
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Tir cac két qua trén c6 thé goi ¥ rang mot sb loai da hinh DNA ty thé ¢6
thé 1a yéu t6 nguy co phét sinh bénh ung thu vii nhung ciing c6 mét so loai da

hinh 13 yéu t6 bao vé khoi su phat trién ctia ung thu va ¢ phuy nit.

Viéc nghién ctru DNA ty thé con duge tng dung trong nhiéu linh vuc
khac trong d6 phai ké dén tng dung trong phap y, nhan dang, mdi quan hé di
truyén tién hoa. Khi phan tich trinh tu ving diéu khién HV1 cia mtDNA
dugc tién hanh trén mot quan thé gdm 400 céa thé nguoi Iraq di xac dinh 117
nhom don boi khac nhau cuia mtDNA va cac vi tri da hinh 16037, 16075,
16104 va 16201 trén ving HV1 tim thay trong nghién ctru dugc cho 13 ngudn
phu hop cho muc dich nhén dang trong tuwong lai [161]. Nghién clru cua
Wibhu Kutanan va cong su nam 2018, da di dén két luan cac phan tich DNA
ty thé 1a thong tin trong viéc lam sang t6 quan diém di truyén trong dia 1y va
dan s6 lién quan dén ngdn ngir [162]. Mot nghién ctru khac khi phan tich 439
trinh ty mtDNA cua cac ca nhan thudc 40 nhém dan toc & Tay Bic Amazonia
d3 cho thdy mtDNA c6 tinh da dang di truyén cao véi sy chia sé rong rii cac
kiéu don boi mtDNA giira cac nhom dén toc [163]. Jing-Hua Meng va cong
su di chimg minh rang nguoi Maonans song tai khu tu tri Huan Giang Trung
Quéc c6 mdi quan hé di truyén chit ché voi cong dong dan tdc Gelao & Lao
va Trung Qudc [164]. Cac dit liéu trong ving diéu khién cia DNA ty thé 1a co
so dé 1am sang t6 cho cac nghién ctru vé phép y, nghién ciru vé di truyén tién

hoéa cia con nguoi [165].

Nhu vay, ching t6i da giai trinh ty hoan chinh hai vung HV1 va HV2
cua DNA ty thé & 517 mau nghién ctu thudc bén dan toc Kinh, Muong,
Cham, Khmer (206 mau dan toc Kinh; 98 mau dan toc Khmer, 113 mau dan
toc Chim, 100 miu nghién ctru dan toc Mudng) va giai trinh tu ving HV1
ciia 186 mau bénh nhan ung thu va ngudi Viét Nam. Nghién ciru di xac dinh

duoc 172 vi tri da hinh trén HV1 va 89 vi tri da hinh trén ving HV2, c6 thé
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thdy su da hinh ctia cdc mau tip trung nhiéu nhat trén ving HV1. Su da hinh
& hai ving HV1 va HV2 hau hét 14 cac da hinh don nucleotid, di tinh duoc ty
1¢ mot sd da hinh hay gip trén hai ving HV1 va HV2 ciia DNA ty thé. Xac
dinh duoc 438 haplotypes trong d6 393 haplotypes (cho 393 mau nghién ciru)
1a duy nhét, 45 haplotypes (cho 124 mau con lai) gip ¢ nhiéu hon mot ca thé.
Xéc dinh dugce d6 da dang di truyén va xac suat khop ngiu nhién cua DNA ty
thé, phan loai DNA ty thé ctia 517 mAu nghién ctru thanh 50 haplogroups dua
theo cac vi tri da hinh (SNP) dac trung trén hai ving HV1 va HV2 ctia DNA
ty thé. Panh gid duoc mot sd da hinh trén ving HV1 & bénh nhéan ung thu va
nguoi Viét Nam. Céac két qua ndy rat co ¥ nghia trong viéc nghién ctru di
truyén quan thé va tién hoa cua cac dan toc Viét Nam. Két qua cho thdy bo
gen ty thé ciia Viét Nam rat da dang nhung van c6 nhiing dic diém riéng biét
khac voi cac quan thé khac. Dit lidu nay s& gitip hiéu rd hon vé su da dang
trong bo gen cua ty thé nguoi Viét Nam cling nhu dong gop thém vao dir lidu

cua cac bién the ty thé toan cau.

Trén co s& két qua nghién ctu nay, ching téi sé tiép tuc nghién cuu,
danh gia su da dang di truyén DNA ty thé cua cac dan toc khac ¢ Viét Nam
nham khao sat dic diém vé gen hoc cua cac dan toc nguoi Viét Nam ciing
nhu x4c dinh duoc co sé dir liéu cia DNA ty thé dé lam sang té cho cac
nghién ciru vé phap y, nghién cau vé di truyén tién hoa cia con ngudi, nghién
ctru vé mdi lién quan gitta DNA ty thé véi mot sb loai bénh ly dic biét 1a cac

bénh vé ung thu, cac bénh vé rdi loan chuyén hoa.
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KET LUAN

1. Xac dinh dwoc ty 18 mdt s6 SNP vang HV1, HV2 cia DNA ty thé ¢ 4

dén toc Kinh, Chim, Mwong, Khmer ngwoi Viét Nam

- Xéac dinh duwoc 172 vi tri da hinh trén vung HV1 va 89 vi tri da hinh trén
vung HV2. 286 loai SNP da dugc phéat hién trong do6 ¢6 3 SNP mai trén vung
HV1 chua duoc ¢ng bé trén Mitomap: 16038Del A, G16084C va A16515C.

- Ty 1& mot sb da hinh hay gap trén ving HV1 1a: G16129A, A16183C:
déu 1a 33%, T16189C: 39% va C16223T: 41%.

- Ty 16 mot s6 da hinh hay gp trén ving HV?2 1a: 309insC: 56,4%, 315insC:
96,3%, A73G: 99,6%, dic biét 1a da hinh A263G gip & 100% cac mau nghién ciu.

2. Phan nhom SNP dic trung ving HV1, HV2 ciia DNA ty thé trén 4 dan
toc Kinh, Mwong, Chiam, Khmer ngwoi Viét Nam

- Xéac dinh dugc 438 haplotypes mtDNA, trong d6 c¢6 393 haplotypes la
duy nhit va 45 haplotypes xuat hién ¢ nhiéu hon mot ca thé. Sy da dang di
truyén 1a 99,83% va xac suat tring 1ap ngau nhién caa hai ca thé cing mot
haplotype HV1/HV2 mtDNA la 0,37%.

- Phan loai DNA ty thé nguoi Viét Nam duya trén cac SNP dic trung
ving HV1, HV2 thanh 50 nhém don bdi trong d6 4 nhém don boi chiém ty 1¢
cao nhat 1a Fla, B5a, M, M7b1 lan luot 1 15,67%, 10,83%, 8,9% va 7,74%.
Cac nhom don boi ¢6 tan sd xuat hién thap nhat (1/517) 1a nhém B6, D4e,
D5a, E, Flc, F2a, F3a, G2a, N, M9b, N21 va nhém Uba.

- Nhom Fla 1a nhom don boi phd bién nhat ¢ dan toc Kinh (chiém
21%) va dan toc Muong (chiém 16%). Hai nhém don boi pho bién nhat ¢ dan
toc Cham va Khmer lan luot 12 nhom B5a (15,9%) va nhdm M (18,4%).
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3. Panh gia mdt s6 SNP ving HV1 ciaa DNA ty thé trén bénh nhan ung

thw vu.

- Ty 1€ SNP T16362C ¢ nhom bénh nhan ung thu vU cao hon nhém
chang va c6 sy khac biét co ¥ nghia thong ké véi p<0,05 (p=0,02), OR=1,87,
95% CI (1,1-3,18).

- Ty 1€ haplotype T16223C, T16362C & nhom bénh nhan ung thu va cao
hon nhom ching va c6 su khac biét co ¥ nghia thong ké vai p<0,05 (p=0,001),
OR=2,759, 95% ClI (1,45-5,25).

- Ty 1€ SNP A16183C, T16189C va hai loai haplotype A16183C,
T16189C, haplotype T16140C, T16189C ¢ nhém bénh nhan ung thu va thap
hon nhém chiing, sy khéac biét co ¥ nghia thong ké véi p<0,05 lan luot l1a
p=0,0001, p= 0,001, p=0,0001 va p= 0,011.
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PHU LUC 1: BAN PO THU MAU 4 DAN TQC KINH, CHAM,
MUONG, KHMER NGUOI VIET NAM




PHU LUC 3: PHAN LOAI NHOM PON BQI DNA TY THE
DUA TREN SNP CUA VUNG HV1 VA HV2

(theo mtDNAmanager - a forensic mtDNA tool - http://mtmanager.yonsei.ac.kr)

East Asian Haplogroup

Haplogroup| HV1 HV2 HV3 etc.
D4/G 16223-16362 489

D1 16223-16325-16362 489

D4a 16129-16223-16362 152 (16519), 489
D4a3 16129-16223-16249-16362 152 16519, 489
D4a4 16129-16223-16294-16362 152 16519, 489
D4bl 16223-16319-16362 489-523d-524d
D4b2a 16223-16355-16362 280 489-523d-524d
D4b2a 16223-16362 199 489-523d-524d
D4b2b (16223)-16362 194 16519, 489-523d-524d
D4c 16245-16362 489

D4el 16223-16362 9 489

D2 16129-16223-16271-16362 489

D4e* 16223-16256-16362 489

D4g1 16223-16278-16362 489-573.pC
D4g2 16223-16362 195-298 489

D4g2a (16223)-16274-16362 298 489

D4h1 16174-16223-16362 146-183 489

D4h* 16174-16223-16311-16362 152 489

D4h3 16223-16301-16342-16362 489

D4i 16223-16294-16362 489

D4jla 16068-16223-16362 489

D4j2 16223-16291-16362 152 489

D4j3 16184-16223-16311-16362 489

D4j* 16223-16293-16362 489

D4k 16192-16223-@16362 195 489

D4l 16223-16362 16368, 489
D4m1 16244-16362 489

D4m2 16042-16223-16362 489



http://mtmanager.yonsei.ac.kr/

D4n 16223-16355A-16362 489

D4o 16223-16290-16362 195 489

D4p 16223-16362 195-198 489

D4q 16223-16256-16362 200 489

D5 16189-16223-16362 150 489

D5al 16182C-16183C-16189-16223-16362 150-309d 16390, 68, 489
D5a2 16182Y-16183C-16189-16223-16266-16362 | 150 489-523d-524d
D5a3 16182C-16183C-16189-16223-16360-16362 | 150 489

D5b 16189-16223-16362 150 456-489
D5bla 16167-16189-16223-16362 150 456-489
D5b1b 16189-16216-16223-16362 150 16519, 456-489
D5c 16188.1C-16193.1C-16362 150-(151)-152 1489

D5d 16148-16189-16223-16362 150 489

D6a 16189-16223-16274-16362 146 489

Dé6c 16189-16223-16311-16362 152 489

Glal 16223-16325-16362 150 16519, 489
Gla2 16184-16223-16290-16362 150 489

Gla3 16184-16214-16223-16362 150 489

Glb 16129-16223-16362 16017, 489
G2a 16189-16223-16278-16362 489

G2al 16223-16227-16278-(16362) 489

G2a2 16051-16150-16223-16278-16362 489

G2a3 (16189)-16223-16278-16362 260 489

G2a4 16204-16223-16278-16362 146-152 489

G2b 16172-16223-16362 263 489

G2c 16093-16223-16278-16303-16311-16362 64, 489

G3a 16223-16274-(16362) 143-(152) 489

G3bl 16223-16274-16362 195 489

G4 16114A-16223-16362 191.1A 489

M7a 16209-16223 489

M7al 16209-16223-16324 489-(523d-524d)
M7a2 16140-16209-16223 146 489

M7b (16129)-16223-16297 150-199 489




M7b1 16129-16192-16223-16297 150-199 489

M7b2 16129-16189-16223-16297-16298 150-199 489

M7b4 16129-16223-16297 150-199-204  [489

M7b3 16086-16223-16297-16324 199 489

M7d 16129-16152-16179-16192-16223 199 489

M7c 16223 146-199 16519, 489-523d-524d

M7cl 16223-16295 (146)-199 16519, 489-523d-524d
(or 513d-514d)

M7c3 16223 146A-199 489-523d-524d

M8 16223-16298 489

M8a 16223-16298-16319 489

M8al 16223-16298-16319-16311 489

M8a2 16184-16223-16298-16319 489

cz 16223-16298 249d 489

C (16223)-16298-16327 249d 165109, 489

C1 (16223)-(16298)-16325-16327 249d-290d-291d [16519, 489-5230-524d

Cla 16223-16298-16325-16327-16356 93-249d-290d- [16519, 489-523d-524d

291d

Cib (16223)-(16298)-16325-16327 249d-290d-291d [16519, 489-493-523d-
524d

Clc 16223-16298-16325-16327 249d-290d-291d [16519, 489-523d-524d

C1d 16051-(16223)-(16298)-16325-16327 194-249d-290d- [16519, 489-523d-524d

291d
Cldic 16051-16188-16223-(16298)-16325-16327- | (194)-249d-  [16519, 489-5230-524d
16362 290d-291d

Cdal 16129-16223-16298-16327 195-249d 165109, 489

C4a2’3’4 | 16223-16298-16327-16357 249d 16519, 489

C4b1/C7a | 16223-16298-16327 146-249d 16519, 489

C5 16223-16288-16298-16327 249d 16519, 489

C5a 16223-16261-16288-16298-@16327 249d 16519, 489

C5b1 16148-16223-16288-16298-16327 249d 165109, 489

C7al 16223-16298-16327 146-153-249d  [16519, 489

pre-Z 16223-16260-16298 152-249d 489




z 16185-16223-16260-16298 152-249d(or 489
247d)

z* 16185-16223-16260-16294-16298 150-249d 489

M9a* 16223-16234-16362 153 489

M9a 16223-16234-16316-16362 489

M9d 16158-16223-16234-16362 150-152-153  [16519, 489

M9c 16223-16234-16271-16362 153 489

M9b 16051-16209-16223-16362 489-573.pC

M10 16223-16311 489-573.pC

M10a 16129-16223-16311-16357 16497, 489,
523d-524d-573.pC

M10b 16066-16223-16311 489-573.pC

M11 16223 215-318-326 489

M12 16223-16234-16290 489

M13a 16145-16188(or 16188d)-16223 152 489

F 16304 249d

Flac 16129-16304 249d 16519, 523d-524d

Fla 16129-16172-16304 249d 16519, 523d-524d

Flal (16129)-16162-16172-(16304) 249d (16519), 523d-524d

Fla2 16129-16172-16304 249d 16465-16519, 523d-
524d

Fla3 16129-16172-16284-16304-16311 249d 16390-16519, 523d-
524d

Fic 16111-16129-16304 152-249d 16519, 523d-524d

F1bde (16183C)-16189-16304 249d 16519, 523d-524d

Flb (16182C)-16183C-16189-16232A-16249- | 249d (16519), 523d-524d

16304-16311

Fid 16189-16304 146-249d 16519, 523d-524d

Fle 16189-16304-16355 249d 16519, 523d-524d

F2* 16304 235-249d

F2a 16291-16304 249d

F2b 16203-16304 249d

F3 16298-16304-16362 249d




F3a 16298-16304-16355-16362 249d

F3b 16220C-16298-16304-16362 249d

Fda 16207-16304-16362 146-249d 16399

F4b 16218-16304-16311 249d 573.pC

B4 16183C-16189-16217

Bda 16182C-16183C-16189-16217-16261 (16519), 523d-524d

Bdala 16182C-16183C-16189-16217-16261 146 (16519), 523d-524d

B4alb 16182C-16183C-16189-16217-16261- (16519), 523d-524d

16288-16311

Bdg 16182C-16183C-16189-16217-16261-16292 16519, 523d-524d

B4b 16183C-16189-16217 16519, 499

B4b1 16136-16183C-16189-16217 16519, 499

B2a 16111-16183C-16189-16217 16483-16519, 499

B2c 16182C-16183C-16189-16217 16519, 499

B2f 16183C-16189-16217-(16298) 114G 16519, 499

B4d1 16183C-16189-16217 316

B4d3 16183C-16185-16189d-16217-16234 (151) 16519, 546

B4cla 16183C-16189-16217-16311

B4clb 16140-16183C-16189-16217-16274 150

Bdclc 16183C-16189-16217-16311 150-195-214

B4c2 16147-16184A-16189-16217-16235

B4f 16168-16172-16183C-16189-16217-16249- | 200 16390

16325

B5 16140-16189 16519, 523d-524d

B5a 16140-16189-16266R 210 16519, 523d-524d

B5a2 16129-16140-16187-16189-16266R 93-210 16519, 523d-524d

B5b 16140-16183C-16189-16243 16519, 523d-524d
(or 513d-514d)

B5b2 16111-16140-16183C-16189-16234-16243 (16463)-16519,
523d-524d

B5b3 16140-16183C-16189-16243-16256 103-189-199-  [16519, 523d-524d

203-204
R11 16183C-16189-16311 185-189 16519




A 16223-16290-16319 235
A4 16223-16290-16319-16362 235 523d-524d
A2 16111-16223-16290-16319-(16362) 146-(235) 64, 523d-524d
Ada 16223-16249-16290-16319-16362 (235) 523d-524d
Adb 16189-16223-16290-16319-16362 235 523d-524d
Adc 16223-16290-16319-16362 200-235 523d-524d

A4d 16223-16290-16319-16362 151-235 523d-524d

A5a 16187-16223-16290-16319 235 523d-524d

ASh 16126-(16223)-16235-16290-16319 235 523d-524d

ASC 16129-16213-16223-16290-16319 152-235

AT 16051-16223-16290-16319 152-235 523d-524d

A8 16223-16242-16290-16319 146-152-(235) |64, 523d-524d

ALl 16223-16290-16293C-16319 152-235 523d-524d

N9a 16223-16257A-16261 150

N9al 16111-16129-16223-16257A-16261 150

N9a3 16129-16223-16257A-16261 150

N9a2 16172-16223-16257A-16261 150

N9a2ab 16172-16223-16257A-16261 150 16497

N9ad 16145-16172-16223-16245-16257A-(16261)[150 524 1A-524.2C

N9a5 16172-16189-16209-16223-16257A-16261 [150

N9a6 16223-16257A-16261-16292 150 16519

N9b 16183C-16189-16223

N9b1b 16129-16183C-16189-16223 16390-16519

N9blc 16183C-16189-16223 94 16519

N9b2 16183C-16189-16223-16294-16309 16519

Y 16126-16231 16519

Y1 16126-16231-16266 146

\Z 16126-16231-16311 482




PHU LUC 2: CHI TIET TOAN BQ PA HINH TREN VUNG HV1, HV2 CUADNA TY THE G'517 MAU
NGHIEN CUU THUQC 4 DAN TQC KINH, CHAM, MUONG, KHMER NGUOI VIET NAM VA PHAN
NHOM PON BQI THEO CAC SNP PAC TRUNG TREN VUNG HV1 VA HV2 CUA 4 DAN TQC TREN

Dantoc| Mau Haplogroup HV1(16000+) HV2

Cham | Cham07 B4 C147T, A183C, C184A, T189C, T217C, T362C, C465T, T519A AT73G, A263G, 315C
Cham101 B4 A182C, A183C, T189C, T261C, C348T, T519A AT73G, A263G, 309CC, 315C
Cham38 B4a T093C, C174T, A182C, A183C, T189C, T217C, T261C, T519A AT3G, T146C, A153G, A263G, 315C 522-523d
Cham39 B4a A182C, A183C, T189C, T217C, T261C, T519A AT3G, T146C, A263G, 315C, 522-523d
Cham53 B4a A182C, A183C, T189C, T217C, C218T, T224C, T261C AT3G, T146C, T152C, A263G, 315C, 522-523d
Cham75 B4a A182C, A183C, T189C, T217C, C218T, T224C, T261C AT3G, T146C, T152C, A263G, 315C, 522-523d
Cham77 B4a A182C, A183C, T189C, T217C, C218T, T224C, T261C AT3G, T146C, T152C, A263G, 315C, 522-523d
Cham08 B4b T136C, A183C, T189C, T217C, A241C, T519A AT73G, T146C, A263G, 309CC, 315C
Cham31 B4c G129A, T140C, A166C, A182C, A183C, T189C, T217C, G274A, A335G, T519A | A73G, C150T, A263G, 309CC, 315C
Cham43 B4c T140C, A182C, A183C, T189C, T217C, G274A, T311C, T519A A73G, T146C, C150T, A263G, 309CC, 315C
Cham11 B4c C147T, A183C, C184A, T189C, T217C, A235G, T519A AT3G, A263G, 309C, 315C
Cham19 B4c C147T, A183C, C184A, T189C, T217C, A235G, T362C, C465T, T519A A73G, A263G, 315C
Cham21 B4c C147T, A183C, C184A, T189C, T217C, A235G, T519A AT3G, A263G, 309C, 315C
Cham22 B4c C147T, A183C, C184A, T189C, T217C, T362C, C465T, T519A A73G, A263G, 315C
Cham30 B4c C147T, A183C, C184A, T189C, T217C, A235G, T519A AT3G, A263G, 309C, 315C
Cham35 B4c C147T, T183C, C184A, T189C, C201T, G213A, T217C, C232T, C270T, A73G, A263G, 315C

C292T, T519A

Cham40 B4c C147T, T183C, C184A, T189C, T217C, T362C, C465T, T519A AT73G, A263G, 315C
Chamb4 B4c C147T, A183C, C184A, T189C, T217C, A235G, T519A AT73G, A263G, 309C, 315C
Cham66 B4c C147T, A183C, C184A, T189C, T217C, A235G, T519A AT73G, A263G, 309C, 315C




Cham71 B4c C147T, A183C, C184A, T189C, T217C, A235G, T519A AT73G, A263G, 309C, 315C
Cham78 B4c C147T, A183C, C184A, T189C, T217C, A235G, T362C, C465T, T519A AT73G, A263G, 315C
Cham83 B4c C147T, A183C, C184A, T189C AT73G, A263G, 315C
Cham29 B4g Al181C, A182C, A183C, T189C, C201T, G213A, T217C, C232T, C270T, A73G, T195C, A263G, 309C, 315C, 522-523d

C292T, T519A
Cham105 B4g Al181C, A182C, A183C, T189C, G213A, T217C, C261T, C292T, TS19A 61A, 62A, A73G, A263G, 308-309d, 315C, 522-523d
Cham03 B5a T140C, G153A, T178C, A183C, T189C, A207G, C266A, TS19A 42G, A73G, G103A, A210G, A263G, 309CC, 315C, 522-523d
Cham12 B5a T140C, A183C, T189C, C266A, C291T, T519A AT73G, A210G, A263G, 309C, 315C, 455T, 522-523d
Cham18 B5a T140C, A183C, T189C, C266A, C291T, T519A AT73G, A210G, A263G, 309C, 315C, 455T, 522-523d
Cham25 B5a T140C, A182C, A183C, T189C, C266A, T519A AT73G, A210G, A263G, 309CC, 315C, 522-523d
Cham28 B5a T140C, A183C, T189C, C266A, T519A AT73G, A210G, A263G, 309CC, 315C, 522-523d
Cham32 B5a T140C, A182C, A183C, T189C, C261T, C266A, T519A T57C, 61A, A73G, T152C, A210G, A263G, 309CC, 315C, A368G
Cham42 B5a T140C, A182C, A183C, T189C, C261T, C266A, T519A AT73G, T152C, A210G, A263G, 309CC, 315C, 522-523d
Cham46 B5a T140C, A182C, A183C, T189C, C266A, T519A AT73G, A210G, A263G, 309C, 315C, 522-523d
Cham48 B5a T140C, A183C, T189C, C257A, C266A, T519A AT73G, A210G, A263G, 309C, 315C, 522-523d
Cham59 B5a G129A, T140C, A182C, A183C, T189C, C266A, TS19A AT73G, A210G, A263G, 309C, 315C, 522-523d
Cham67 B5a T140C, C148T, A183C, T189C, T243C, C266A, T519A AT73G, A210G, A263G, 309C, 315C, 522-523d
Cham81 B5a T140C, A183C, T189C, C257A, C266A, T519A A73G, A210G, A263G, 309C, 315C, 522-523d
Cham86 B5a T140C, A183C, T189C, C266A, C291T, T519A A73G, A210G, A263G, 309C, 315C, 455C, 522-523d
Cham91 B5a T140C, A183C, T189C, C266A, T519A A73G, A210G, A263G, 309C, 315C, 522-523d
Cham103 B5a T140C, G153A, T178C, A183C, T189C, A207G, C266A, T519A 42G, A73G, G103A, A210G, A263G, 309C, 315C
Cham106 B5a T140C, C148T, A183C, T189C, T243C, C266A, T519A AT73G, A210G, A263G
Cham108 B5a T140C, G153A, T178C, A183C, T189C, A207G, C266A, T519A 42G, A73G, G103A, A189G, A210G, A263G, 309CC, 315C,

522-523d




Cham115 B5a T140C, A183C, T189C, C266A, T304C, T519A A73G, A210G, A263G, 315C, 522-523d
Cham94 B5b C067G, T140C, A183C, T189C, T243C, T519A A73G, A103G, T152C, T204C, A263G, 315C, 522-523d
Cham27 B5b C104T, C111T, T140C, A182C, A183C, T189C, C234T, T243C, C291T, A73G, T131C, A263G, 309CC, 315C, 522-523d
C463T, T519A
Cham99 B5b C104T, C111T, T140C, A182C, A183C, T189C, C234T, T243C, C291T, A73G, T131C, A263G, 309CC, 315C, 522-523d
C463T, T519A
Cham52 Cc T086C, C223T, T298C, C327T, T357C, TS19A C64T, A73G, 249DelA, A263G, 309C, 315C
Cham84 D4a G129A, T209C, C223T, A272G, T362C, T519A AT73G, T152C, 249delA, A263G, 309C, 315C, G316C, 522-523d
Cham85 D4a TO93C, G129A, C223T, T263C, T362C, T519A AT3G, T152C, A263G, 309C, 315C, 523CA
Cham69 D4e C167T, C223T, C320T, T362C AT3G, G94A, A263G, 309C, 315C
Cham33 E C223T, C291T, ,T362C,G390A, T519A AT3G, A193G, A263G, 309C, 315C
Cham51 F T189C, G274A, T304C, T519A AT73G, 249delA, A263G, 309CC, 315C, 522-523d
Cham16 Fla G129A, T172C, T304C AT73G, 249delA, A263G, 315C, 522-523d
Cham61 Fla G129A, T172C, T304C, T362C, TS19A AT73G, 249delA, A263G, 315C, 522-523d
Cham68 Fla G129A, A162G, T172C, T189C, T304C, T519A AT73G, 249delA, A263G, 315C, 522-523d
Cham88 Fla T093C, G129A, A162G, T172C, T304C, A399G, T519A A73G, 249delA, A263G, 315C, 522-523d
Cham45 Fla C108T, G129A, A162G, T172A, T304C, T519A A73G, 249delA, A263G, 315C, 522-523d
Cham49 Fla C108T, G129A, A162G, T172A, A183C, T189C, T304C, T519A AT73G, 249delA, A263G, 309C, 315C, 522-523d
Cham50 Fla C108T, G129A, A162G, T172A, T304C, T519A A73G, 249delA, A263G, 315C, 522-523d
Cham89 Fla C108T, G129A, A162G, T172A, T304C, T519A A73G, 249delA, A263G, 315C, 522-523d
Cham01 M G145A, A181C, T189C, C192T, C262T, T304C, G390A, T519A AT73G, A210G, A263G, 309C, 315C
Cham06 M G129A, T209C, C223T, T325C AT73G, T152C, A200G, A263G, 315C
Cham15 M C223T, C278T, T311C, C354T, T519A AT73G, T199C, A263G, 309CC, 315C
Cham23 M T093C, T209C, C223T, T224C, T263C, C278T, G319A AT3G, T146C, C150T, C151T, A263G, 309CC, 315C, 522-523d




Cham24 M G145A, A181C, T189C, C192T, C262T, T304C, T311C, G390A, T519A AT73G, A210G, A263G, 309C, 315C

Cham47 M A129G, A183C, T189C, G213A, C218T, C223T, G274A, T519A A73G, C150T, A263G, 309CC, 315C, 522-523d

Cham55 M A129G, A183C, T189C, G213A, C218T, C223T, G274A, T519A A73G, C150T, A263G, 309CC, 315C, 522-523d

Cham60 M A129G, A183C, T189C, G213A, C218T, C223T, G274A, T519A A73G, C150T, A263G, 309CC, 315C, 522-523d

Cham70 M G145A, Al181C, A182C, C223T, C291T, T304C, T519A AT73G, A210G, A263G, 309C, 315C

Cham74 M G145A, A181C, T189C, 192T, C262T, T304C, G390A, TS519A AT73G, A210G, A263G, 309C, 315C

Cham82 M G129A, T209C, C223T, T325C AT73G, T152C, A200G, A263G, 315C

Cham95 M G129A, T209C, C223T, T325C AT73G, T152C, A200G, A263G, 315C

Cham96 M G129A, T209C, C223T, T325C AT3G, T152C, A200G, A263G, 315C

Cham100 M G129A, T209C, C223T, T325C AT3G, T152C, A200G, A263G, 315C

Cham102 M TO93C, T209C, C223T, T224C, T263C, C278T, G319A AT73G, T146C, C150T, C151T, A263G, 309CC, 315C, 522-523d
Cham58 M12 G129A, C223T, C234T, C261T, C262T, G274A, C290T AT3G, G143A, T152C, A263G, 309C, 315C, T318C
Cham65 M7b C223T, T297C, T311C AT3G, C150T, T199C, T204C, A263G, 309CC, 315C
Cham97 M7b1 G129A, T189C, C192T, C223T, T297C AT3G, C150T, T199C, A202G, A263G, 309C, 315C, C332T
Cham92 M7b1 G129A, T189C, T297C AT3G, C150T, T199C, T204C, A263G, 309C, 315C
Cham114 M7b1 T093C, G129A, A183C, T189C, C223T, T297C, T311C AT3G, C150T, T199C, T204C, A263G, 309CC, 315C
Cham112 M7b C223T, C278T, C354T, G390A, T519A AT3G, T199C, A263G, 309C, 315C

Cham107 M7b C223T, C278T, T311C, C354T, T519A AT3G, T199C, A263G, 319CC, 315C

Cham20 M7c TO75C, C223T, 293T, C295T, T519A AT73G, T146C, T152C, T199C, A263G, 309C, 315C, 522-523d
Cham44 M7c TO75C, C223T, 293T, C295T, T519A AT3G, T146C, T152C, T199C, A263G, 309C, 315C, 522-523d
Cham113 M7c C223T, C295T, T362C, T519A A73G, T146C, T199C, A263G, 309CC, 315C, 522-523d
Cham87 M8a C184A, C223T, T298C, G319A AT73G, A263G, 315C

Cham98 M8a C184A, T189C, C223T, T298C, G319A AT73G, A263G, 315C

Cham1l7 M9a C223T, C256T, T311C, T362C, T519A AT73G, T125G, T146C, A153G, A263G, 309C, 315C




Cham10 M9b A051G, T209C, C223T, T362C, TS19A AT73G, A153G, A263G, 315C

Cham80 N21 G129A, C193T, C223T, T325C, T519A A73G, C150T, T195C, A263G, 315C, 337d, 522-523d
Cham0Q9 N9a T093C, T140C, T189C, C223T, 257A, C261T, C292T, T519A AT73G, C150T, A263G, 309C, 315C

Cham14 N9a T093C, T140C, T189C, C223T, 257A, C261T, C292T AT73G, C150T, A263G, 309C, 315C

Cham26 N9a T093C, T189C, C223T, C256T, 257A, C261T, C292T, C354T, TS519A AT73G, C150T, A263G, 309C, 315C

Cham64 N9a T093C, T189C, C223T, C256T, 257A, C261T, C292T, C354T, TS19A AT73G, C150T, A263G, 309C, 315C

Cham79 N9a C111T, G129A, C223T, 257A, C260T, C261T AT73G, T146C, C150T, A263G, 309C, 315C

Cham02 N9a T092C, G145A, T172C, C223T, C245T, 257A, C261T, T311C, T519A AT73G, C150T, T152C, A263G, 315C, 523CACA
Cham36 N9a T092C, G145A, T172C, C223T, C245T, 257A, C261T, T311C, T519A AT3G, C150T, T152C, A263G, 315C, 523CACA
Cham72 N9a T092C, G145A, T172C, C223T, C245T, 257A, C261T, T311C, T519A AT3G, C150T, T152C, A263G, 315C, 523CACA
Cham104 N9a T092C, G145A, T172C, C223T, C245T, 257A, C261T, T311C, T519A AT3G, C150T, T152C, A263G, 315C, 523CACA
Cham109 N9a T092C, G145A, T172C, C223T, C245T, 257A, C261T, T311C, T519A AT3G, C150T, T152C, A263G, 315C, 523CACA
Cham57 R C256T, C290T, C465T AT73G, T195C, A263G, 309C, 315C, 522-523d
Cham93 R C256T, C290T, C465T AT73G, T195C, A263G, 309C, 315C, 522-523d
Cham63 R11 T086C, A182C, A183C, T189C, T311C, G390A, A399G, T519A AT3G, A189G, T215C, A263G, 309CCC, 315C
Cham111 R11 T086C, A182C, A183C, T189C, T311C, G390A, A399G, T519A AT73G, A189G, T215C, A263G, 309CCC, 315C
Cham04 R9b C221T, T249C, T288C, C301T, T304C, G390A, T519A AT73G, A263G, 315C, G329A

Cham13 R9b C221T, T249C, T288C, C301T, T304C, G390A, T519A AT73G, A263G, 315C, G329A

Cham34 R9b T249C, C259T, T288C, C301T, T304C, G390A, T519A AT73G, T152C, T195C, A263G, 309C, 315C, 523CA
Cham37 R9b C192T, T304C, A309G, G390A, T519A AT73G, Al183G, T204C, G207A, A263G, 309CC, 315C, 522-523d
Cham41 R9b C192T, T304C, A309G, G390A, T519A AT73G, Al183G, T204C, G207A, A263G, 309CC, 315C, 522-523d
Chamb56 R9b T124C, C148T, C290T, T304C, A309G, G390A, T519A AT3G, A263G, 309C, 315C

Cham62 R9b C221T, T249C, T288C, C301T, T304C, G390A, T519A AT3G, A263G, 315C, G329A

Cham76 R9b C221T, T249C, T288C, C301T, T304C, G390A, T519A AT3G, A263G, 315C, G329A




Cham90 R9b C192T, T304C, G309A, A390G, T519A AT3G, Al183G, T204C, G207A, A263G, 309CC, 315C, 522-523d
Cham110 R9b C192T, C193T, T304C, G309A, A390G, T519A AT3G, Al183G, T204C, G207A, A263G, 309CC, 315C, 522-523d
Kinh Khin36 B4 G129A, A182C, A183C, T189C, T217C, T362C A73G, A263G, 309CC, 522-523d
Khin43 B4 A182C, A183C, T189C, T217C, C261T, T519A AT73G, A263G, 309C, 315C
Khin65 B4 T092C, A182C, A183C, T189C, T217C, G274A, A289G, C301T, T519A AT73G, T152C, A183G, A244G, A263G, T310C, A374G
Khin72 B4 T140C, A182C, A183C, T189C, T217C, G274A, A305T, A335G, T519A AT73G, C150T, T195C, A263G, 309CC, 315C
Khin78 B4 Al182C, A183C, T189C, T217C, G274A, A289G, C301T, T519A A73G, A183G, A263G, 309CC, 315C, A374G, 522-523d
Khin37 B4a C168T, A182C, A183C, T189C, T217C, C261T, T311C, T519A A73G, T146C, A263G, 309CCC, 315C, 522-523d
Khin64 B4a Al182C, A183C, T189C, C234T, C256T, C261T, T519A AT73G, A263G, 309CC, 315C, 522-523d
Khin87 B4a Al182C, A183C, T189C, T217C, A219G, C261T, C286T, TS19A AT73G, T146A, A263G, 522-523d
Khin33 B4b T126C, T136A, A183C, T189C, T217C, C260T, C287T, C325T, T519A AT73G, A200G, A263G, 315C, 522-523d
Khinl6 B4c C147T, C168T, A183C, C184A, T189C, T231C, A235G, T519A AT3G, A263G, 309C, 315C
Khinl7 B4c C147T, C168T, A183C, C184A, T189C, T217C, T231C, A235G, T519A AT3G, A263G, 309C, 315C
Khin26 B4c C147T, C168T, A183C, C184A, T189C, T217C, C234T, A235G, T519A AT3G, A263G, 309C, 315C
Khin34 B4c Al183C, T189C, T217C, C234T, T311C, A399G AT3G, C150T, T195A, A214G, A263G, 309CC, 315C
Khin76 B4c Al81C, A182C, A183C, T189C, G213A, T217C, C292T, T311C, T519A AT73G, A263G, 309d, 315C, 522-523d
Khin110 B4c C147T, A183C, C184A, T189C, T217C, A235G, C362T, T519A AT3G, A263G, 309C, 315C
Khin5 B4g T093C, A181C, A182C, A183C, T189C, G213A, T217C, C242T, C261T, 61A, A73G, A263G, 309C, 315C, 522-523d
C287T, C292T, C301T, C355T, TS519A
Khin27 B4g A181C, A182C, A183C, T189C, G213A, T217C, C261T, C292T, T519A A73G, T146C, T152C, A263G, 315C, 522-523d
Khin49 B4g A181C, A182C, A183C, T189C, C261T, C292T, T519A A73G, C150T, A263G, 309CCC, 315C, 522-523d
Khin99 B4g T093C, Al181C, A182C, A183C, T189C, G213A, T217A, C242T, C250T, 61A, A73G, A263G, 522-523d
C261T, C287T, C292T, C301T, C355T, T519A
Khin3 B5 T140C, C187T, T189C, C256T, C266G, T519A A73G, A93G, A210G, A263G, 315C, 522-523d




Khin7 B5a T140C, A182C, T189C, C266A A73G, A210G, A263G, 309CC, 315C, 522-523d
Khin13 B5a T140C, A183C, T189C, T243C, C266A, T311C, T519A A73G, A210G, A263G, 309C, 315C, 522-523d
Khin31 B5a T140C, A183C, T189C, T243C, C266A, T311C, T519A A73G, A210G, A263G, 309CC, 315C, 522-523d
Khin35 B5a T140C, C148T, A182C, A183C, T189C, T243C, C266A, TS19A A73G, A210G, A263G, 309CC, 315C, 522-523d
Khin48 B5a T140C, A183C, T189C, T249C, C266A, T519A A73G, A210G, A263G, 309C, 315C, 522-523d
Khin52 B5a G129A, T140C, A183C, T189C, C266A, TS19A A73G, A210G, A263G, 309CC, 315C, 522-523d
Khin58 B5a T140C, A183C, T189C, 193C, C266A, T519A A73G, A210G, A263G, 309CC, 315C, 522-523d
Khin67 B5a T140C, A183C, T189C, C234T, C266A, T519A A73G, A210G, A263G, 309CC, 315C, 522-523d
Khin79 B5a T140C, A183C, T189C, C266A, T519A AT73G, A210G, A263G, 309C, 315C, 522-523d
Khin81 B5a T140C, A183C, T189C, C266A, T519A AT73G, A210G, A263G, 309CC, 315C, 522-523d
Khin84 B5a T140C, A183C, T189C, C266A, T519A AT73G, A210G, A263G, 309C, 315C, 522-523d
Khin86 B5a T140C, A183C, T189C, C266A, T304C, T519A AT73G, A210G, A263G, 315C, 522-523d

Khin98 B5a T140C, A182C, A183C, T189C, C261T, C266A, T519A AT73G, A210G, A263G, 315C, 522-523d
Khin100 B5a T140C, A183C, T189C, C266A, T519C AT73G, A210G, A263G, 309C, 315C, 522-523d
Khin60 B5b T140C, A183C, T189C, T243C, T311C, T519A AT73G, G103A, T204C, A263G, 309CC, 315C, 522-523d
Khind7 B6 TO93C, C179A, A182C, A183C, T189C AT3G, C150T, A263G, 309C, 315C

Khinl5 Cc T189C, C223T, T298C, C327T, T519A AT73G, 249delA, A263G, 309C, 315C

Khin97 Cc T189C, C223T, T298C, C327T, T519A AT73G, 249delA, A263G, 309C, 315C

Khin85 D4a Cl111G, G129A, C223T, T362C AT3G, T152C, A263G, 309C, 315C

Khin95 D5a T092C, Al164G, A182C, A183C, T189C, C223T, C266T, T362C A73G, C150T, A263G, 309CC, 315C, 522-523d
Khin10 D5b T092C, C148T, A183C, T189C, C223T, T362C, T519A A73G, C150T, T152C, G185A, A263G, 309C, 315C, 522-523d
Khin18 D5b A182C, A183C, T189C, C223T, T362C, T519A AT73G, C150T, A263G, 309CCC, 315C

Khin2 F T157C, C256T, T304C, A335G A73G, 249delA, A263G, 315C

Khin77 F TO75C, T172C, T304C, T519A A73G, 249delA, A263G, 315C, 522-523d




Khinl1 Fla G129A, T172C, T304C, T519A A73G, 249delA, A263G, 315C, 522-523d

Khinl4 Fla G129A, T172C, T304C, T519A A73G, 249delA, A263G, 315C, 522-523d

Khin24 Fla C108T, G129A, A162G, T172C, T304C, T519A AT73G, 249delA, A263G, 309C, 315C, 522-523d
Khin29 Fla G129A, A162G, T172C, T304C, A399G, T519A A73G, 249delA, A263G, 315C, 522-523d

Khin30 Fla G129A, C218T, T304C, T311C A73G, 249delA, A263G, 315C

Khin38 Fla G129A, A162G, T172C, T304C, T519A A73G, 249delA, A263G, 315C, 522-523d

Khin46 Fla C108T, G129A, A162G, T172C, T304C, T519A A73G, 249delA, A263G, 309C, 315C, 522-523d
Khin50 Fla G129A, T172C, T304C, T519A A73G, 249delA, A263G, 315C, 522-523d

Khin54 Fla G129A, A162G, T172C, T304C, A399G, T519A AT73G, A200G, 249delA, A263G, 309C, 315C, 522-523d
Khin55 Fla G129A, T172C, C287T, C295T, T304C, T519A AT73G, 249delA, A263G, 315C, 522-523d

Khin56 Fla C108T, G129A, A162G, T172C, T304C, T519A AT73G, 249delA, A263G, 309CC, 315C, 522-523d
Khin61 Fla G129A, A162G, T172C, C292T, T304C, T519A AT73G, T152C, 249delA, A263G, 315C, 522-523d
Khin63 Fla G129A, T172C, C295T, T304C, T519A AT73G, 249delA, A263G, 315C, 522-523d

Khin69 Fla G129A, A162G, T172C, T304C, T519A AT73G, 249delA, A263G, 309C, 315C, 522-523d
Khin74 Fla G129A, T172C, C287T, C295T, T304C, T519A AT73G, 249delA, A263G, 315C, 522-523d

Khin96 Fla C108T, G129A, A162G, T172C, T304C, T519A AT73G, 249delA, A263G, 309C, 315C, 522-523d
Khin106 Fla C108T, G129A, T172C, T304C, C365T, T519A AT73G, 249delA, A263G, 309C, 315C, 522-523d
Khin109 Fla C108T, G129A, A162G, T172C, T304C, T519A AT73G, 249delA, A263G, 309C, 315C, 522-523d

Khin8 Flal G129A, A162G, T172C, C292T, T304C, T519A AT73G, T152A, 249delA, A263G, 315C, 522-523d
Khin21 Fib A183C, T189C, C292T, T304C, T519A A73G, 249delA, A263G, 315C, 522-523d

Khin19 Filc C111T, G129A, C266T, T304C, T519A A73G, T152C, 249delA, A263G, 309C, 315C, 522-523d
Khin75 F3a T093C, T249C, T298C, C355T, T362C, G390A A73G, T152C, G207A, 249delA, A263G, 309CC, 315C
Khin23 M C223T, C278T, T311C AT73G, C150T, G203C, A263G, 315C

Khin45 M C223T, G274A AT73G, G185A, T195C, A263G, 309C, 315C




Khin105 M C223T, C295T, T519A A73G, T146C, T199C, A263G, 315C, 522-523d

Khin107 M10 T093C, G129A, C223T, T311C, T357C, A497G A73G, T146C, A263G, 315C, 522-523d

Khin4 M12 C148T, C223T, C234T, C261T, C290T, TS19A AT73G, A263G, 309C, 315C, T318C

Khinl M7a T086C, G129A, T209C, C223T, A272G, T519A A73G, T152C, 249delA, A263G, 315C, G316A, 522-523d

Khin101 M7a 166d, T209C, C214T, C223T, C260T, T311C AT73G, A263G, 309C, 315C

Khin66 M7b A235G, T311C, T356C, T519A, A73G, T146A, T199C, A263G, 309C, 315C, 522-523d

Khin73 M7b C185T, C223T, T297C AT73G, C150T, T199C, T204C, A263G, C271T, 309CC, 315C

Khin108 M7b T136C, T189C, C223T, C278T, T311C AT73G, C150T, T152C, T199C, A263G, 315C

Khin9 M7b1 G129A, C192T, T297C AT3G, C150T, T199C, A263G, 309C, 315C

Khin12 M7b1 G129A, C192T, C223T, T297C AT3G, T131C, C150T, T199C, A263G, 309C, 315C

Khin20 M7b1 G129A, T189C, C192T, C223T, T297C, T356C AT3G, T131C, C150T, T199C, A263G, 309CC, 315C,
C332T, 522-523d

Khin25 M7b1 G129A, C223T, T271C, T297C AT3G, C150T, T199C, A263G, 309C, 315C

Khin39 M7b1 G129A, C192T, C223T, C261T, T297C, T298C AT3G, C150T, T199C, A263G, 309C, 315C

Khin62 M7b1 G129A, C223T, T271C, T297C AT3G, C150T, T199C, A263G, 315C

Khin71 M7b1 G129A, T189C, T297C AT73G, C150T, T199C, T204C, A263G, 309C, T310C, C311T, 315C

Khin83 M7b1 G129A, C192T, C223T, T297C AT3G, C150T, T199C, A263G, 315C

Khin91 M7bl G129A, C192T, C223T, T249C, T297C, T324C AT73G, C150T, T199C, A263G, 309C, 315C, C332T

Khin93 M7bl G129A, A163G, T189C, C223T, T297C AT73G, C150T, T199C, T204C, A263G, 309C, 315C

Khin94 M7bl G129A, G145A, C223T, T297C, T325C AT73G, C150T, T199C, A263G, 315C

Khin103 M7bl G129A, C192T, C223T, T297C, T324C AT73G, C150T, T199C, A263G, 309C, 315C, C332T

Khin42 M7c C223T, C295T, T519A A73G, T146C, T199C, A263G, 315C, 522-523d

Khin4l M9a C223T, C234T, T271C, T362C AT73G, C151T, Al153G, A263G, 315C

Khin53 M9a C223T, C234T, T356C, T362C AT73G, C150T, A153G, A263G, 309C, 315C, A385G




Khin80 M9a T093C, C223T, C234T, T271C, T362C AT73G, A153G, A263G, 315C

Khin88 M29a C223T, C234T, C287T, T362C AT73G, A153G, A263G, 309C, 315C

Khin90 N C223T, T263C, G274A, T311C, A343G, T357C, T519A AT73G, G103A, C151T, T152C, G260A, A263G, 315C

Khin6 N9a C223T, C257A, C261T, T311C AT73G, C150T, A263G, 315C

Khin40 R9 T304C, A335G, T362C AT73G, C150T, T152C, A263G, 309C, 315C

Khin44 R9 T093C, T157C, T304C AT73G, C151T, A263G, 315C

Khin92 R9 T304C, T362C, TS19A AT73G, A263G, 315C

Khin28 R9b A284G, T304C, A309G, G390A, T519A A73G, A183G, A227G, A263G, 315C, 522-523d

Khin59 R9b T124C, C148T, T304C, A309G, G390A AT3G, T89C, T146C, A263G, 309CC, 315C

Khin68 R9b C239T, T304C, A309G, G390A, T519A AT73G, T152C, A263G, 309CC, 315C, 522-523d

Khin82 R9b T124C, C148T, T304C, A309G, G390A AT3G, T89C, T146C, A263G, 309C, 315C

Khin22 Z C185T, C223T, C260T, T298C AT73G, T152C, 249delA, A263G, 315C, 522-523d

Khin32 Z C185T, C223T, C260T, T298C AT73G, 249delA, A263G, 309C, 315C

Khin70 Z C185T, C223T, C260T, T298C, T519A AT73G, 249delA, A263G, 309C, 315C

Khin104 Z C185T, C223T, C260T, T298C, A317C AT73G, C151T, T152C, 249delA, A263G, 309C, 315C
Kinh KN23 A 38delA, T86C, G129A, T209C, C223T, A272G, C290T, T519A AT73G, T152C, G225A, 249del, A263G, 315C, G316A

KN33 A T86C, G129A, T209C, C223T, A272G, C290T AT73G, T152C, G225A, 249del, A263G, 315C, G316A

KNG67 A CO71T, G129A, C223T, C234T, C262T, C263T, G274A, C290T AT3G, G143A, T152C, A263G, 309C, 315C,T317C

KN20 B T189C, C223T, C278T AT3G, C150T, A263G, 315C

KN3 B4 C147T, A183C, C184A, T189C, T217C, A235G, C294T AT73G, A263G, 309C, 315C

KN18 B4 C147T, A183C, C184A, T189C, T217C, A235G AT73G, A263G, 309C, 315C

KN26 B4 A182C,A183C, T189C, T217C AT73G, A263G, 309CC,315C

KN31 B4 A183C, T189C, T217C AT73G, G207A, A263G, 315C

KN35 B4 A183C, T189C, T217C, G274A, T311C AT73G, C150T, T195C, A263G, 309C, 315C




KN63 B4 Al182C, A183C, T189C, T217C AT73G, A263G, 309C, 315C

KN68 B4 38delA, T140C, A182C, A183C, T189C, T217C, C242A, G274A, A335G AT73G, C150T, A263G, 309CC

KN100 B4 38delA, C147T, A183C, C184A, T189C, T217C, A235G, G518A AT73G, A263G, 309C, 315C

KN1 B4a 38delA, C67G, G129A, T157G, A182C, A183C, T189C, T217C, C261T, C354T | A73G, A263G, 315C

KN14 B4b T136C, A175C, A183C, T189C, 193insC, T217C, C218T AT73G, A263G, 315C

KN37 B4b T136C, A183C, T189C, T217C, C218T AT73G, A263G, 315C

KN27 B5a T140C, A181C, A182C, A183C, T189C, C226A, A339G AT73G, A210G, A263G, 315C

KN48 B5a T140C, A182C, A183C, T189C, C266A AT73G, A93G, A210G, A263G, 315C

KN51 B5a T140C, A182C, A183C, T189C, 193inC, C266A AT3G, A210G, A263G, 309C, 315C

KN53 B5a T140C, A182C, A183C, T189C, C266A AT3G, A210G, A263G, T310C, 315C

KN56 B5a T93C, T140C, A183C, T189C, C266A AT3G, A210G, A263G, 309C, 315C

KN69 B5a 38delA, T140C, A183C, T189C, C266A AT3G, C150T, A210G, A235G, A263G, T310C, 315C
KN70 B5a T140C, A181C, A182C, A183C, T189C, C266A AT73G, A210G, A263G, C308T, 310delT

KN71 B5a T140C, A183C, T189C, 193insC, C266A AT73G, C150T, A210G, A235G, A263G, C308T, 309CC, 315C
KN92 B5a T140C,T161A, A166C, A175C, A183C, T189C, C266A AT3G, A210G, A263G, 309C, 315C

KN52 Cc T093C, T172C, C218T, C223T, T298C, C327T AT73G, 249del, A263G, 315C

KN83 Cc C223T, T298C, C327T AT73G, T195C, C198T, 249DelA, A263G, 309CC, 315C
KN87 Cc T172C, C218T, C223T, T298C, C327T AT73G, 249del, A263G, 315C

KN89 Cc C223T, T298C, C327T, C328T AT73G, 249del, A263G, 309CC, 315C

KN59 D4 38del, 188C, 193C, C223T, C234T, T311C, T362C AT73G, C150T, C151T, T152C, A263G, C285T, T310C, 315C
KN46 D4a 038del, G129A, C223T, T362C AT73G, T152C, A263G, 309C, 315C

KN85 D4a C111G, G129A, C223T, T362C AT73G, T152C,C182T, A263G, 309C, 315C

KN11 D5 T189C, C223T, T362C AT73G, C150T, 309C, 315C

KN78 F A207G, T304C, A399G A73G, T146C, T152C, 249del, A263G, A281G, 309C, 315C




KN8 Fla C108T, G129A, A162G, T172C, T304C A73G, 249del, A263G, 309C, 315C

KN9 Fla T108C, G129A, A162G, T172C, T304C A73G, C150T, 249del, A263G, 315C

KN17 Fla G129A, T172C, T304C A73G, C150T, 249DelA, A263G, 315C

KN29 Fla G129A, A162G, T172C, T304C, A399G A73G, 249DelA, A263G, 315C

KN36 Fla C108T, G129A, A162G, T172C, T304C A73G, 249DelA, A263G, 309CC, 315C

KN38 Fla C108T, G129A, A162G, T172C, T304C, T311C A73G, A93G, A95C, C150T, 249DelA, A263G, 315C
KN44 Fla C108T, G129A, A162G, T172C, C214T, T304C A73G, 249DelA, A263G, 315C

KN45 Fla C108T, G129A, A162G, T172C, C214T, T304C A73G, 249DelA, A263G, 315C

KN50 Fla 038DelA, G129A, T172C, T304C, C354T, G518A AT73G, T195C, 249DelA, A263G, 315C

KN55 Fla C108T, G129A, A162G, T172C, C214T, T304C, AT73G, 249DelA, A263G, 315C

KN57 Fla C108T, G129A, A162G, T172C, C214T, T304C, G518A, T519G AT73G, 249DelA, A263G, 315C

KN60 Fla C108T, G129A, A162G, T172C, C214T, T304C AT73G, 249DelA, A263G, 315C

KN61 Fla G129A, A162G, T172C, T304C, AT73G, 249DelA, A263G, 309C, 315C

KN64 Fla G129A, T189C, T172C, T304C, AT3G, A263G, 315C

KN65 Fla 38delA, C108T, G129A, A162G, T172C, C214T, T304C AT73G, 249DelA, A263G, 315C

KN66 Fla C108T, G129A, A162G, T172C, T304C AT73G, 249DelA, G251A, A263G, 309C, 315C
KN73 Fla G129A, A162G, T172C, T304C, A399G AT3G, C150T, A210G, A235G, A263G, 309CC, 315C
KN74 Fla G129A, A162G, T172C, T304C AT73G, 249DelA, A263G, 309CC, 315C

KN81 Fla G129A, A162G, T172C, T243C, T304C, T311C AT73G, C150T, 249DelA, A263G, 309C, 315C
KN86 Fla G129A, T172C, C294T, T304C A73G, 249DelA, A263G, 315C

KN88 Fla 38delA, G129A, T172C, T304C, T311C, A497G, C514T, A515C, G516A, T519A | A73G, T152C, 249DelA, A263G, 315C

KN91 Fla G129A, T172C, T304C A73G, C150T, 249DelA, A263G, 315C

KN95 Fla G129A, T172C, T304C A73G, 249DelA, A263G, 309C, 315C

KN98 Fla G129A, T172C, T304C, T311C A73G, T152C, 249DelA, A263G, 315C




KN77 Fib Al182C, A183C, T189C, T304C A73G, 249DelA, A263G, 309CC, 315C

KN90 Fib A183C, T189C, T304C A73G, 249DelA, A263G, 315C

KN79 G2a C223T, A227G, C278T, T362C AT73G, A263G, 309C, 315C

KN21 M C192T, C223T A73G, C150T, 249DelA, A263G, 309C, 315C
KN28 M C223T, A269G, T271C AT73G, C150T, A263G, 309C, 315C

KN32 M C223T AT73G, T146C, T199C, A263G, 315C

KN72 M T092C, C223T, A269G, T271C A73G, C150T, C151T, A263G, 309C, 315C

KN82 M C223T AT73G, T146C, T199C, A263G, 315C

KN24 M10 38delA, G129A, T172C, C174T, C223T, C234T, C290T, T311C, G518A, T519A | A73G, T125C, T127C, A263G, 309C, 315C

KN25 M10 C223T, C260G, T311C AT3G, A263G, 315C

KN34 M10 C167T, T311C AT3G, T146C, T199C, A263G, 315C

KN49 M10 T172C, C223T, T311C, AT3G, T146C, A263G, 315C

KN93 M10 A37G, C223T, T311C AT3G, A263G, 315C

KN6 M7b 38delA, G129A, C223T, T297C, AT3G, C150T, T199C, T204C, A263G, 309C, 315C
KN58 M7b 38delA, G129A, A183C, T189C, C223T, T297C AT3G, C150T, T199C, A263G, 315C

KN75 M7b 38delA, G129A, C223T, T297C, G518A, T519G, C520T AT3G, C150T, T159C, T199C, A263G, 309C, 315C
KN76 M7b G129A, A182G, C223T, T297C, T356C AT3G, T146C, C150T, T199C, A234G, A263G, 309C, 315C
KN2 M7b1 38delA, G129A, C192T, C223T, T297C, T519A AT3G, C150T, T199C, A263G, 315C

KN4 M7b1 38delA, T86C, G129A, C192T, C223T, T297C, G518A AT3G, C150T, T199C, A263G, 315C

KN7 M7bl 38delA, T93C, G129A, C192T, C223T, T297C, G390A, G518A, T519G, C520T | A73G, C150T, T199C, A263G, 309C, 315C

KN12 M7bl C114A, G129A, C192T, T297C AT73G, C150T, T199C, A263G, 315C

KN15 M7bl G129A, C192T, C223T, T297C AT73G, C150T, T199C, A263G, 309C, 315C

KN30 M7bl G129A, C192T, C223T, T297C AT73G, T146C, T199C, A263G, 315C

KN42 M7bl G129A, C192T, C223T, T297C, G518A, T519G, C520T AT73G, T131C, C150T, T195C, A263G, 309C, 315C




KN99 M7bl G129, C192T, C223T, T297C AT73G, C150T, T199C, A263G, 309C, 315C
KN16 M7c C223T, C295T AT73G, T146C, T199C, A263G, 315C
KN39 M7c C223T, C291T, C295T AT73G, T146C, T199C, A263G, 315C
KN54 M7c C223T, C278T, C295T AT73G, T146C, T199C, A263G, 315C
KN62 M7c 38delA, C223T, C295T, G518A, T519G, AT73G, T146C, T199C, A263G, 315C
KN94 M7c C223T, C261T, C295T, G518A AT73G, T146C, T199C, A263G, 309C, 315C
KN97 M7c T75C, C223T, A293T, C295T AT73G, T146C, T152C, T199C, A263G, 309CC, 315C
KN84 M8a 38delA, C184T, C223T, T298C, G319A, A343G AT73G, A263G, 309C, 315C
KNS5 M9 T108C, G129A, T172C, C223T, C234T, C290T AT3G, G185A, A189G, A263G, 309C, 315C
KN10 M9 C223T, C234T, T271C, C344T, T362C AT3G, A153G, A263G, 315C
KN80 M9 G129A, T172C, C223T, C234T, C290T AT3G, A263G, 315C
KN13 R T93C, T157C, T304C AT3G, C150T, A263G, 309C, 315C
KN19 R 38delA, T93C, T304C AT3G, T146C, T199C, A263G, 315C
KN40 R 38delA, T288C, T304C, G390A, G518A, T519G AT3G, G143A, T146C, A183G, T204C, A263G, 309CC, 315C
KN41 R T124C, C148T, T304C, A309G, G390A AT3G, T146C, A263G, 309CC, 315C
KN43 R T304C, A309G, G390A, C511A, T512C, C514T, A515C, G516A, T519A AT3G, A183G, A263G, 315C
KN47 R C192T, T304C, A309G, G390A AT3G, T152C, A263G, 309C, 315C
KN96 R T288C, T304C, A309G, G390A AT3G, G143A, T146C, A183G, T204C, A263G, 315C
KN22 4 38delA, C185T, C223T, C260T, T298C, A302G, G518A, T519A AT3G, T195C, A263G, 309CC, 315C
Khmer | Kh 040 A T93C, C223T, C234T, C290T, A293C, G319A AT73G, A235G, A263G, A297G, 315C
Kh 026 B T189C, C214A, C223T, G274A, T276A, C282A, T311C AT73G, T146C, A263G, 315C, C418A
Kh 124 B CO4T, GO42A, A183C, T189C, 193C, T209C, C223T, C291T, G390A AT73G, G207A, A263G, T310C, G316A, T318C, A326G
Kh 052 B C147T, A183C, C184A, T189C, C223T, A275G, G391A, G438A AT73G, A263G, 315C
Kh 155 B G129A, T140A, A149C, A183C, T189C, 193C, G213A, C218T, C223T, G274A | A73G, C150T, A263G, 309C, 315C




Kh 083 B T189C, C223T, G274A, T311C AT73G, T146C, A263G, 315C
Kh 165 B A183C, T189C, 193C, T209C, C223T, C291T, G390A, AT73G, G207A, A263G, 309C, 315C
Kh 089 B A166G, A183C, T189C, 193C, C223T, A275G AT73G, A210G, A263G, 309C, 315C
Kh 037 B T136A, A183C, T189C, 193C, T249C, T288C, A293G, T304C, C344T AT73G, T152C, A263G, 315C, G329A
Kh 056 B T136A, A183C, T189C, 193C, T249C, T288C, A293G, T304C, C344T AT73G, T152C, A263G, 315C, G329A
Kh 151 B T136A,A183C,T189C,G274A,T288C,T304C,T311C,G390A AT73G, T195C, A263G,315C,G329A
Kh 039 B A054C, A70C, T136A, T140A, A183C, T189C, 193C, T249C, T288C, AT73G,T152C,A263G, 315C, G329A
A293G, T304C, C344T
Kh 178 B Al183C, T189C, 193C, T249C, T288C, A293G, T304C, C344T AT3G, T152C, A263G,315C, G329A
Kh 093 B4 Al183C, T189C, 193C, T217C, C234T, A309G, C354T AT3G, G207A, A263G, 309C, 315C
Kh 103 B4 TO93C, C147T, C150T, A183C, C184A, T189C, T217C, A235G AT73G, A244G, A263G, 309C, 315C, 385DelA
Kh 054 B4 Al166C, A183C, T189C, T217C, A235G, AT3G, A263G, 309C, 315C, G207A
Kh 035 B4 T189C, T217C, G274A, T311C, A335G AT3G, T146C, C150T, C151T, A263G, 309C, 315C
Kh 072 B4 TO93C, C147T, C149T, A183C, C184A, T189C, T217C, A235G AT3G, C150T, C151T, A263G, 309C, 315C
Kh 133 B4a Al182C, A183C, T189C, T217C, C261T AT3G, T146C, A153G, A263G, 309C, 315C
Kh 033 B4a Al182C, A183C, T189C, T217C, T261C AT3G, T146C, A263G, 309C, 315C
Kh 084 B4b T136A, A183C, T189C, 193C, T249C, T288C, A293G, T304C, C344T AT3G, T152C, A263G, 315C, G329A
Kh 055 B4b T136A, A183C, T189C, T217C, A235G AT73G, A263G, 309C, 315C
Kh 162 B5a T140C, A183C, T189C, 193C, C266A AT73G, A210G, A263G, 309C, 315C
Kh 077 B5a T140C, A183C, T189C, 193C, C266A, T311C AT73G, A210G, A263G, 309C, 315C
Kh 080 B5a T140C, A183C, T189C, 193C, C266A AT73G, A210G, A263G, 309C, 315C
Kh 070 B5a T140C, C179A, Al181C, A182C, A183C, T189C, C261T, C266A, A335G AT73G, T152C, A210G, A263G, T310C, G316C, 318C
Kh 068 B5a T140C, A183C, A182C, T189C, C266A AT73G, A210G, A263G, 315C
Kh 011 B5a T140C, A182C, A183C, T189C, C266A AT73G, T152C, A210G, A263G, 309C, 315C




Kh 020 B5a T140C, A182C, A183C, T189C,C266A AT73G, T152C, A210G, A263G, 309C, 315C

Kh 106 B5a T140C, A182C, A183C, T189C, C266A AT73G, A210G, A263G, 309C, 315C

Kh 001 D4 C223T, C259T, G274A, T311C, T362C, T381C, G518A T63C, C64T, G66A,A73G, T146C, A263G, 315C
Kh 116 D4 C104T, C223T, C287T, T362C, T469G AT73G, A200G, A263G, 309C, 315C

Kh004 D4 C223T, C259T, G274A, T311C, 362C T63C, C64T, G66A, A73G, T146C, A263G, 315C
Kh 058 D4 C223T, T311C, T362C, C400T AT73G, T146C, A263G, 315C

Kh 018 D4 C223T, T362C AT73G, A153G, A183G, A263G, 315C

Kh 118 D4 T249C, T288C, C301T, T304C, T362C, G390A AT73G,A263G,315C, G329A

Kh125 D4 T249C, T288C, C301T, T304C, T362C, G390A AT3G, A263G, 309C, 315C

Kh 012 D4 T304C, T362C AT3G, A263G, 309C, 315C

Kh 166 D5 T136A, A175C, A182C, A183C, T189C, C223T, T362C AT3G, C150T, A263G, 309C, 315C

Kh 082 Fla G129A, T172C, T304C, A309G AT73G, 249DelA, A263G, 315C

Kh 005 Fla C108T, G129A, A162G, T172C, C239T, T304C, C327T AT73G, 249DelA, A263G, 309C, 315C

Kh 127 Fla C108T, G129A, A162G, T172C, C245T, A284G, T304C AT73G, A214G, 249DelA, A263G, 309C, 315C
Kh 064 Fla C108T, G129A, A162G, T172C, C256T, T304C AT73G, 249DelA, A263G, T293C, 309C, 315C

Kh 157 Fla C108T, G129A, A162G, T172C, C259A, T304C AT73G, 249DelA, A263G, 315C

Kh 170 Fla C108T, G129A, A162G, T172C, C266A, T304C AT73G, 249DelA, A263G, 315C

Kh 098 Fla C108T, G129A, A162G, T172C, T304C AT73G, C150T, T195C, 249DelA, A263G, T310C, G316C
Kh 113 Fla C108T, G129A, A162G, T172C, T304C AT73G, 249DelA, A263G, 315C

Kh 173 Fla C108T, G129A, A162G, T172C, T304C, A335G A73G, T217C, 249DelA, A263G, 315C

Kh 156 Fla G129A, A162G, T172C, C214T, T304C AT73G, 249DelA, A263G, 315C

Kh 112 Fla G129A, A162G, T172C, T304C AT73G, 249DelA, A263G, 315C

Kh 179 Fla G129A, T172C, C295T, T304C A73G, 249DelA, A263G, 315C

Kh 013 Fla G129A, T172C, T304C A73G, 249DelA, A263G, 315C




Kh 038 Fla C108T, G129A, A162G, T172C, T304C A73G, T195C, 249DelA, A263G, 309C, 315C

Kh 048 Fib T136A, T140A, A183C, A184C, T189C, T304C, G390A A73G, 249DelA, A263G, 309C, 315C

Kh 136 Fib C186T, T189C, T209C, C242T, T304C A73G, 249DelA, A263G, 309C, 315C

Kh 092 G2 C214A, C223T, C256T, C278T, C362T AT73G, T152C, A263G, 309C, 315C

Kh003 G2 C223T, T249C, C259T, C278T, T311C, T362C AT73G, A178G, A189G, A263G, 291DelA, 292-294delTTT, 315C
Kh 129 M 38delA, A219G, C223T, C290T, G518A A73G, A263G, 315C, 385DelA

Kh 023 M 38delA, G129A, T209C, C223T, A272G, A322C T58G, 56G, A73G, T152C, G225A, 249DelA, A263G, 315C, G316A
Kh 010 M T086C, C223T, C234T, C278T, C294T, G518A AT73G, C150T, A263G, 315C

Kh 144 M C108T, G129A, T172C, C174T, C223T, C234T, G244A, C290T AT3G, G185A, A263G, 309C, 315C

Kh 097 M C108T, G129A, T172C, C223T, C234T, C290T AT3G, G185A, A189G, A263G, 309C, 315C

Kh 142 M C223T, C239T, T263C, T381C AT3G, A263G, 309C, 315C

Kh 175 M C223T, C278T, C294T AT3G, C150T, T152C, A263G, 315C

Kh 150 M C223T, C290T, T304C AT3G, T159C, A263G, 309C, 315C

Kh 073 M C223T, T271C AT3G, A244G, A263G, 309C, 315C

Kh 169 M G129A, C223T AT3G, A214G, A263G, 309C, 315C

Kh 095 M G129A, C223T, C278T, C294T, T304C AT3G, C150T, A263G, C273T, 315C, C418A

Kh 111 M G129A, C223T, C278T, C294T, T304C AT3G, C150T, A263G, C273T, 315C

Kh 117 M G129A, C223T, C290T AT3G, A263G, 315C

Kh 060 M G145A, C192T, C223T, C291T, T304C AT3G, A210G, A263G, 315C

Kh 076 M T124C, C193T, C223T A73G, C150T, T195C, A263G, 315C, 337DelA

Kh 041 M T124C, C223T, C234T, C261T, C290T AT73G, A263G, 309C, 315C, T318C

Kh 062 M T86C, T129A, T209C, C223T, A272G A73G, T152C, G225A, 249DelA, A263G, 315C, G316A
Kh 131 M T93C, C148T, 183DelA, C223T AT73G, T152C, T195C, A263G, 309C, 315C

Kh 086 M10 C223T, T263C, G274A, T311C, A343G, T357C AT73G, A263G, T310C, G316C, T319G




Kh 030 M10 C223T, T311C AT73G, A263G, C332T, 315C

Kh 027 M10 T126C, T231C, T311C AT73G, T195C, A263G, 309C, 315C

Kh121 M10 C111A, T140C, T209C, C223T, T304C, T311C, T352C, C353T AT73G, A259G, A263G, 315C

Kh 091 M7b C192T, C223T, T297C AT73G, C150T, T199C, A263G, 309C, 315C

Kh 009 M7b G129A, C223T, T297C AT73G, C150T, T199C, T204C, A263G, 309C, 315C

Kh 176 M7b T102C, G129A, C223T, T297C AT73G, C150T, T159C, T199C, T204C, A263G, 315C

Kh 022 M7bl G129A, C192T, C223T, T297C A73G, C150T, T199C, A263G, 315C

Kh 024 M7bl G129A, C192T, C223T, T297C A73G, C150T, 194DelC, T199C, A263G, 315C

Kh 071 M7b1 G129A, C192T, C223T, T297C AT73G, C150T, 194DelC, T199C, A263G, 315C

Kh 139 M7b1 G129A, C192T, C223T, T297C AT3G, C150T, C182T, T199C, A263G, 315C

Kh 065 M7b1 G129A, T189C, C192T, C223T, T297C AT3G, C150T, T199C, A263G, 309C, 315C

Kh 049 M7b1 G129A, T189C, C192T, C223T, T297C, T217C, A235G AT3G, C150T, T199C, A263G, 309C, 315C

Kh 159 M7b1 G129A, T192C, C223T, T297C AT3G, C150T, T199C, A263G, 315C

Kh122 M7c C223T, C295T AT3G, T146C, T199C, T204C, A263G, 309C, 315C

Kh 168 M7c T75C, C223T, C278T, A293T, C295T AT3G, T146C, T152C, T199C, A263G, 309C, 315C

Kh 007 M7c G145A, C291T, C295T, T304C AT3G, A210G, A263G, 315C

Kh 107 R A37G, G145A, A181G, C192T, C223T, C291T, T304C, G390A, G518A, T519A | A73G, A210G, A263G, 309C, 315C

Kh025 R T249C, T288C, T304C, C344T AT3G, T217C, A263G, 315C, G329A

Kh 067 R9a C260T, T298C, C355T, T362C AT73G, 249DelA, A263G, 309C, 315C

Kh 135 USa T93C, G129A, C256T, T357C, A399G AT73G, T131C, C150T, T199C, A263G, 315C

Kh 114 z C185T, C223T, C260T, T298C A73G, T152C, 249DelA, A263G, 315C

Kh 163 z C185T, C223T, C260T, T298C A73G, T152C, A214G, 249DelA, A263G, 315C
Muong | M1 B T93C, T178C, A182C, A183C, T189C,T271C, G274A A73G, T146C, A263G, 315C

M9 B C168T, A182C, A183C, T189C, A194C A73G, T146C, T217C, A263G, 309C, 315C




M10 B C111T, T126C, T172C, A183C, T189C A73G, G185A, A189G, T195C, A234G, A263G,
309C, 315C, A328G

M16 B T93C, A183C, T189C,C426G A73G, A263G, 315C

M35 B A182C, A183C, T189C, C223T, C278T A73G, T152C, A249G, A263G, 309C, 315C

M42 B T93C, T178C, A182C, A183C, T189C, T271C A73G, T146C, A263G, 315C

M46 B A182C, A183C, T189C A73G, A210G, A263G, T310C, G316C

M53 B T154C, A182C, A183C, T189C A73G, A263G, 309CC, 315C

M8 B4 A182C, A183C, T189C, T217C, G274A, T304C, G310A, 474delG A73G, A263G, 309CC, 315C

M25 B4 A182C, A183C, T189C, T217C, A235G A73G, T199C, A263G, 309C, 315C

M50 B4 Al182C, A183C, T189C, 193CC, T217C, T231C, A235G, C291T, 469delT A73G, A263G, 309CC, 315C

M56 B4 C147T, A183C, C184T, T189C, T217C, A235G A73G, A263G, 315C

M2 B4a A182C, A183C, T189C, G213A, T217C, C261T, C292T A73G, A263G, C308T, 310delT

M86 B4a A182C, A183C, T189C, T217C, A240G, C261T A73G, A263G, 315C

M90 B4a A182C, A183C, T189C, T217C, C261T A73G, A263G, 309CC, 315C

M97 B4a A182C, A183C, T189C, T217C, A240G, C261T C43T, A73G, A263G, 315C

M41 B5 T92C, G129A, T140C, A182C, A183C, T189C, A194C, C197G A73G, A210G, A263G, T310C

M12 B5a G84C, C95T, Al113C, Al116C, A149C, A183C, T189C, 193C, C266A A73G, A210G, A263G, 309C, 315C, A374G

M13 B5a A91T, A113C, A122T, A182C, A183C, T189C, C266A A73G, A210G, A263G, 309C, 315C

M14 B5a A182C, A183C, T189C, C261T, C266A A73G, T152C, A210G, A263G, 309C, 315C

M15 B5a A129G, T140C, A182C, A183C, T189C, C266A, A399G A73G, A210G, A263G, T310C, G316C

M30 B5a A182C, A183C, T189C, C266A A73G, A210G, A263G, 309C, 315C

M37 B5a A182C, A183C, T189C, C226A, T304C A73G, A210G, A263G, 315C

M64 B5a T140C, A183C, T189C, Al194C, T195C, C266A A73G, A210G, A263G, 315C

M26 c Al182C, A183C, T189C, C223T, T298C, C327T, 469delT AT73G, T146C, A237G, 249delA, A263G, C303A




M32 C C223T, A241C, G274A, T298C, C327T, G390A A73G, T195C, 249delA, A263G, 309C, 315C

M71 C C223T, G274A, T298C, C327T, G390A A73G, T195C, 249delA, A263G, 309C, 315C

M76 C T172C, C223T, T298C, C327T A73G, 249delA, A263G, 315C

M80 C 38delA, T93C, T172C, C223T, T298C, T311C, C327T A73G, T195C, 249delA, A263G, 315C, 368delA

M52 D4 C223T, T362C, A367C A73G, C194T, A263G, 315C

M68 D4 C260T, T298C, T362C, A367C T55C, T57C, A73G, T146C, C150T, T199C, A263G,
309CC, 315C

M70 D4 T304C, T362C A73G, T195C, A263G, 309C, 315C

M74 D4 C111T, T126C, T140A, T172C, A183C, T189C, C223T, T362C A73G, A263G, 309CC, 315C, 302C, 334delA

M5 Fla G129A, T172C, T304C T55C, A56C, T146C, C150T, T199C, A263G

M39 Fla C108T, G129A, A126G, T172C, T304C A73G, 249delA, A263G, 309CC, 315C

M43 Fla T172C, T304C A73G, C150T, T199C, T204C, A263G, 315C

M47 Fla C108T, G129A, A162G, T172C, T304C AT73G, 249delA, A263G, 315C

M49 Fla G129A, T172C, C295T, T304C A73G, 249delA, A263G, 315C

M54 Fla G129A, T172C, T304C, 469delT A73G, A210G, A263G, 309CC, 315C

M60 Fla G129A, T172C, T304C A73G, 249delA, A263G, 315C

M65 Fla G129A, A162G, T172C, T304C, A399G A73G, T152C, 249delA, A263G, 309C, 315C

M67 Fla T172C, T304C, C465T A73G, 249delA, A263G, 309C, 315C

M77 Fla 38delA, G129A, T172C, C295T, T304C AT73G, 249delA, A263G, 315C

M81 Fla 38delA, G129A, T172C, T304C, A73G, C198T, G207A, 249delA, A263G, 315C

M82 Fla 38delA, G129A, A162G, T172C, T304C AT73G, 249delA, A263G, 309C, 315C, 352delA

M84 Fla

38delA, G129A, T172C, C295T, T304C

AT73G, 249delA, A263G, 309C, 315C




M85 Fla C108T, G129A, A162G, T172C, T304C AT73G, C150T, T152C, T195C, 249delA, A263G, 315C
M89 Fla G129A, T172C, T304C A73G, 249delA, A263G, 309C, 315C

M96 Fla C108T, G129A, A162G, T172C, T304C AT3G, 249delA, A263G, 309C, 315C

M22 F1b A51G, T189C,A269G,C299T,A300G,T304C A73G, C150T, T195C, A214G, 249delA, A263G, T310C
M72 F2 T304C A73G, T195C, 249delA, A263G, 315C

M93 F2 T304C, C465T AT3G, 249delA, A263G, 309C, 315C

M63 F2a T92A, C291T, T304C A73G, A214G, 249delA, A263G, 309CC, 315C

M3 G2 C69T, T172C, C223T, A235G, C278T, C291A, T298C, T362C A73G, T146C, C150T, T199C, A263, 309CC, 315C
M6 G2 38delA, C69T, T172C, C223T, C278T, C291A, T298C, T362C T55C, A56C, T146C, C150T, T199C, A263G, 309CC, 315C, A351G
M18 G2 C69T, T172C, C223T, A233G, C278T, C291A, T298C, T362C, 474delG A73G, T146C, C150T, T199C, A263G, 309C, 315C
M20 G2 C69T, T172C, C223T, C278T, C291A, T298C, T362C A73G, T146C, C150T, T199C, A263G, 309C, 315C
MS57 G2 T172C, C223T, C278T, C291A, T298C, T362C, A367C G53A, T55C, A73G, T146C, C150T, A263G, 309C, 315C
M73 G2 C69T, T172C, C223T, T271C, G279A, C278T, C291A, T298C, T362C A73G,C150T, T199C, A263G, 309CC, 315C

M51 M G129A, T209C, C223T, A272G AT73G, T152C, A225G, 249delA, A263G, 315A, G316A
M55 M C223T, A269G, T271C, 469delT A73G, C150T, C151T, A263G, 309C, 315C

M69 M C193T, C223T A73G, C150T, T195C, A263G, 309CC, 315C, 337delA
M83 M 38delA, T86C, G129A, T209C, C223T, A272G A73G, T152C, 249delA, A263G, 315C, G316A

M95 M T86C, G129A, T209C, C223T, A272G AT73G, T152C, G225A, 249delA, A263G, 315C, G316A
M24 M10 C223T, C256T, A299G, T311C A73G, A263G, 315C

M79 M10 A182C, A183C, T189C, C260G, T311C, G390A, A399G, C426G | A73G, A263G, 309CC, 315C

M11 M7

T172C, C223T, C291T, T311C

A73G, T146C, A263G, 309C, 315C




M38 M7 T311C, T356C A73G, T146A, T199C, A263G, 315C

M40 M7 T356C A73G, T146A, T199C, A263G, 309C, 315C

M45 M7 A163G, T172C, C223T, C291T, T311C AT73G, T146C, A263G, 315C

M78 M7 38delA, T311C, T356C A73G, T146A, T199C, A263G, 315C, 368delA
M87 M7 T172C, C223T, C291T, T311C AT3G, T146C, A263G, 315C

M17 M7b G129A, C223T, T297C A73G, T146C, T199C, A263G, 309C, 315C

M31 M7b C223T, T297C A73G, C150T, T199C, T204C, A263G, 309C, 315C
M44 M7b C223T, T297C, A299G A73G, 249delA, A263G, 309C, 315C

M61 M7b T297C, T304C, A367C, G390A, G496A AT73G, A183G, A263G, 309C, 315C

M4 M7bl | G129A, C192T, C223T, T297C A73G, C150T, T199C, A263G, 309C, 315C

M21 M7bl | T86C, G129A, C192T, C223T, C297T A73G, C150T, T152C, T199C, A263G, 315C

M27 M7bl | G129A, C192T, C223T, T297C A73G, C150T, T199C, A263G, 309C, 315C

M29 M7bl | T86C, G129A, C192T, C223T, T297C A73G, C150T, T152C, T199C, A263G, 315C

M33 M7bl | G129A, C192T, C223T, A289G, T297C AT73G, A263G, 309C, 315C

M36 M7bl | G129A, C192T, C223T, T297C A73G, C150T, T199C, A263G, 309C, 315C

M59 M7bl | G129A, T189C, C192T, C223T, T297C, A367C, T304C A73G, C150T, T199C, A263G, 309C, 315C

M66 M7bl | G129A, C192T, T297C A73G, C150T, T199C, A263G, 315C

M91 M7bl | G129A, C192T, C223T, T297C, T324C A73G, C150T, T199C, A263G, 309C, 315C, C332T
M92 M7b1 G129A, C192T, C223T, G274A, T297C, T324C A73G, C150T, T152C, T199C, A263G, 315C, C332T
M98 M7c C295T, G319A A73G, T146C, T199C, A263G, 315C

M28 M8a

C184T, T189C, C223T, T298C, G319A

A73G, T195C, A263G, 309CC, 315C




M94 M8a C184T, T189C, C223T, T298C, G319A A73G, A263G, 309C, 315C

M34 N9a T172C, T189C, C201T, C223T, C257A, C261T A73G, C150T, T195C, A263G, 309C, 315C
M100 N9a C223T, C257A, C261T, C292T A73G, C150T, A263G, 309C, 315C

M7 R T124C, C148T, A183G, T304C, A309G, G390A, 474delG A73G, A263G, T310C

M19 R C192T, T304C, A309G, G390A A73G, T152C, A263G, 309C, 315C

M58 R 38delA, T124C, C148T, A183C, T304C, A309G, G390A A73G, A263G, 309CC, 315C

M23 R9a T93C, C111T, C192T, T249C, T298C, C355T, T362C, G390A A73G, G207A, 249delA, A263G, 309C, 315C
M48 R9a C111T, C192T, T249C, T298C, C355T, T362C, A367C, G390A A73G, G207A, 249delA, A263G, 309C, 315C
M62 R9a C260T, T298C, T362C, A367C A73G, G207A, 249delA, A263G, 309CC, 315C
M75 R9a C260T, T298C, C355T, T362C A73G, T158A, G207A, 249delA, A263G, 309C, 315C
M88 R9a T93C, C111T, C192T, T249C, T298C, C355T, T362C, G390A A73G, G207A, 249delA, A263G, 309C, 315C
M99 R9a T189C, C221T, G274A, C295T, T298C, G319A,C355T, T362C A73G, A235G, 249delA, A263G, 309C, 315C

Két qua gidi trinh t ciia cAc mau nghién cizu dwroc so sanh véi trinh tw chudn Cambridge da sira doi, cdc da

hinh thay thé, x6a, thém nucleotid cua ting mdu diweoc ghi lai. Phdn nhém don béi mtDNA céc dan téc Viét Nam

dua trén cac SNP ddc trung trén 2 vimg HVI1 va HV2 cia mtDNA. Cham: dan téec Cham, KN: ddn téc Kinh ldy
mau ¢ TPHCM, Khin: dan téc Kinh ldy mdu ¢ Ha Néi, Kh: dan téc Khmer, M: dan téc Murong.




