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GIAI TRINH TU VUNG HVI, HVII CUA DNA TY THE NGUOI
HVI, HVII SEQUENCING OF HUMAN MITOCHONDRIAL DNA
TRUONG THE QUANG®™

TOM TAT: Nghién ciru xdy dung quy trinh gidi trinh tw ving HVI, HVII ciia DNA ty thé
ngueoi. Phan logi va danh gid mau theo hai tiéu chi khoi lwong va chdt lwong. Xdy dung
duong chudn Singleplex Real - Time PCR dé nhén ban va dinh lwong DNA dich, xdc dinh
dwoc gia tri Ct ciing nhw Tm cho cac vung HVI, HVII dam bao cho qua trinh giai trinh tu
thanh céng. Tiéu chudn dé quda trinh gidi trinh tw vimg HVI thanh céng la Ct = 33, Tm =
80 + 83 °C; Tiéu chudn dé qua trinh gidi trinh tw vimg HVII thanh céng la Ct = 30, Tm =
83 + 85 °C. Gidi trinh tu cdc ving HVI va HVII hoan chinh cho 10/14 mdu chiém ty I¢
52,63%. Pdc biét, ciing gidi trinh fir thanh cng cho 5 mdu xwong bi thodi héa ning &
nhém 3, 1& nhém khéng dat ca hai tiéu chi khoi lwong va chdt lwong. O trinh tw HVI, ¢6 su
xudt hién chudi homopoly C (= 8C) it hon trinh tw HVII khodng 5 ldn, do dé nhdt thiét phdi
gidi trinh tw hai chiéu.

Tir khéa: gidi trinh tw, HVI, HVII, DNA ty thé.

ABSTRACT: Research about HVI, HVII sequencing process of human mitochondrial
DNA. Classify and evaluate samples according to both mass and quality criteria.
Construct Singleplex Real-Time PCR calibration curve to both duplicate and quantify the
target DNA and determine Ct as well as Tm values for HVI and HVII regions to ensure
successful sequencing. The standard for successful HVI sequencing is Ct = 33, Tm = 80 +
83 °C; The standard for successful HVII sequencing is Ct = 30, Tm = 83 + 85 °C. HVI and
HVII regions were sequenced in 10 out of 14 samples, accounting for 52.63 %. In
particular, the successful sequencing of 5 severely deformed bone samples in Group 3 was
not achieved in both mass and quality criteria. In the HVI sequence there appears a
homopoly string C (> 8C) less than the HVII sequence of about 5, so it is necessary to two-
dimensional sequence.
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1. PAT VAN PE 1ap v6i DNA nhén, tan s dot bién cao, di

Ving diéu khién D - Loop truyéntheo dong me, khdng tai to hop va sb
(Displacement Loop) ctia bo gen ty thé hay  lugng ban sao 16n da gilp cho DNA ty thé
DNA ty thé viét tit 1a mtDNA  trd thanh cong cu hiru hiéu trong sinh hoc
(mitochondrial Deoxyribo Nucleic Acid)  phan tir va di truyén, ddc biét Ia ving siéu
ngudi voi cac wu diém nhu di truyén doc  bién HVI (Hypervariable region I, nt 16024
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- 16365) va ving siéu bién HVII
(Hypervariable region 11, nt 57 - 372).

Céc nghién ciru trong nudc vé cau trac
DNA ty thé nguoi va trinh ty vang D -
Loop da duoc cong bd trong cac nim gan
day: Nghién ctru tng dung phan tich trinh
ty doan HVI vao viéc gidm dinh quan h¢
huyét thong [3]; Nghién ctru phan tich phan
16n trinh ty ving D - Loop véi kich thudc
670 bp bao gom hiu nhu toan bd doan
HV1, toan bo doan bao thu xen gitta HVII
va HVII cta nim ca thé nguoi Viét Nam
thudc ba dan toc Kinh, Tay va H> Mong,
day ciing 1a co s dir liéu dau tién mo dau
cho cac nghién ciu tiép theo vé giai ma
DNA ty thé ngudi Viét Nam [2]. Nam
2014, mgt cong trinh nghién ctru dugc bao
c4o0 voi muc tiéu xac dinh da dang di truyén
ctia doan HVI va HVII trén DNA ty thé cia
ngudi Muong & Viét Nam [5]. Pén nim
2015, d& tai “Pa hinh gen ty thé HVI va
HVII trén mét nhdm nguoi dan téc Kinh ¢
Viéet Nam” cia Truong Pai Hoc Y, Ha Noi
cong bd véi muc tiéu nghién ciru xac dinh
da hinh trén hai gen HVI va HVII, ti do
phan loai so bd DNA ty thé theo cac nhém
don boi va dudi don boi ciia 50 mau nghién
ctru nguoi Kinh ¢ Viét Nam [7].

O nudc ngoai, nghién ctiru dau tién vé
trinh tu hoan chinh ciia DNA ty thé nguoi
dugc Anderson va cac cOng su cong bd vao
nim 1981 [1], danh ddu sy khéi dau cho
cac dé tai nghién ciru sau nay vé DNA ty
thé nguoi ra doi va phat trién manh mé.
Céc nghién ctru vé hai ving siéu bién HVI
va HVII khong chi dimg lai & muc ca thé
dién hinh giam dinh quan h¢ huyét thong ma
con phét trién hon trong quan thé, nham tim
hiéu mdi quan hé di truyén cua cic céa thé &

nhitng ving dia 1y khac nhau, ngudn goc
clia cac dan toc trén thé gioi [4]. Cho dén
nay, da cé trén 300 trinh ty hoan chinh cua
bo gen ty thé ngudi thude cac ching tdc
nguoi va dan toc khac nhau dugc nghién
ctru va dang ky tai Ngan hang Gen quc té
(GenBank). Céc cong bd nay cho thay, trinh
ty DNA ty thé ctia cAc chiing toc va dan toc
khac nhau c6 nhirng khac biét. Vi tan s6
dot bién cao, nhiéu diém da hinh nén ving
diéu khién D - Loop, dic biét 1a ving gen
HVI, HVII duoc tap trung nghién clru
nhiéu hon ca, trong d6 ¢ cac nghién ciru vé
cac dan toc ngudi Trung Qudc, Thai Lan,
Nhat Ban, Han Qudc 1 nhitng chung toc
nguoi co mbi quan h¢ dia ly, chung toc rat
gan giii voi cac dan toc nguoi Vit Nam.
Hién nay, viéc tim kiém thong tin cia
nguoi dya vao hd so DNA nhan rat han ché
va hau nhu khong c6 kha ning 1ap duoc ddi
v6i nhirng mau ¢ trang thai thoai hoa ning.
Trong khi d6, viéc lap hd so DNA ty thé
thanh céng hon DNA nhan, cung cip mot
phan théng tin theo dong me, gdp phin
phin nhém miu cho viéc phan tich mbi

quan h¢ huyét thong.
i Control region gl
tRNAp™ HV1 Hv2 tRN AP
16024 16365 173 340 576

Hinh 1. C4u triic gen ty thé nguoi (Nguon: Parsons,
el al., 1997 [6])
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2. MUC TIEU VA NOI DUNG
NGHIEN CUU
2.1. Muc tiéu nghién ciru

Giai trinh tg vang HVI, HVII cua
DNA ty thé ngudi bang phuong phap Real
- Time PCR, la phuong phap méi giup qua
trinh giai trinh ty dugc nhanh chong, dat
chat lugng va hiéu qua cao trong viéc lap
h6 so DNA ngudi. Nghién ctru dugc thuc
hién vao ndm 2015 tai Phong thi nghiém
Sinh hoc phan tir thugec Vién Phap y Thanh
phé H6 Chi Minh.
2.2. N¢i dung nghién ciru

Ung dung phan tng Real - Time PCR
két hop phan tich dinh chay cia c4c san
phim nhan ban nhim dinh luong san
phim dic hiéu dam bao quéa trinh giai
trinh ty vang HVI, HVII thanh coéng.
Trong d6, viéc tién hanh xay dung duong
chuan 1a quan trong Vi giGp nhanh chéng
loai cdc mau khdng dat yéu cau. Cac két
qua gidi trinh ty s€ dugc so sanh voi trinh
ty chuan Cambridge dd chinh sta rCRS
(revised Cambridge Reference Sequence)
dé khao sit cac diém da hinh don.
3. PHUONG PHAP NGHIEN CUU
3.1. Panh gia chit hrong va phén loai miu

Danh gia chit lwong va phan loai mau
theo hai tiéu chi khéi lugng va chat luong.
Tiéu chi khdi Iuong str dung bo kit ly trich
DNA IQ™ (hidng Promega), cho thiy viéc
str dung 29 khdi luong bot xuong s& thu
duoc DNA t6t nhit. Tiéu chi chét luong
cam quan mau cang ctng chac thi xac suat
DNA nguyén ven cang cao.
3.2. Tién trich ly

Lam sach mau va loai bé khoang vo co
trong miu bing dung dich Ethylene
Diamine Tetraacetic Acid (EDTA). EDTA
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c6 ciu tric dang vong duoc st dung dé cd
lap ion kim loai c6 hoa tri 1l va Il bing
cach két hop véi kim loai bai 4 nhém
carboxylate va 2 nhém amin.

3.3. Trich ly DNA bing hat tir

Dung tinh ning hdp phu DNA cta hat
tr duoc phu silica dé hip phu nucleic acid
khoi hdn hop ly giai. Qué trinh hap phu nay
dua trén sy tuong tac tinh dién gitta nhém
diethyl aminoethyl (DEAE) va nhom
phosphate cua phan tir DNA.

Trich ly DNA tir miu bot xuwong bang
bo kit DNA 1Q™ theo quy trinh hdng hudng
dan. Mau sau khi loai bo cac khoang vo co
s€ dugc ly giai va giai phong DNA ra khoi
té bao xwong nhd proteinase K. Lic nay hat
tir DNA IQ Resin dugc bd sung vao dé hip
phu cdc DNA, sau d6 tube duoc dat vao gia
tir dé ¢b dinh phtrc hop DNA - hat tir va cac
thanh phan khac trong dich ly giai té bao s&
bi loai bo. Cac hat tir co gén DNA s€ duoc
lam sach v6i dung dich rira va cudi cing
DNA duoc thu nhan ¢ budc dung gidi voi
dung dich TE.

3.4. Khuéch dai trinh ty ving HVI va HVII
bang phuong phap Real - Time PCR

Str dung phan mém Primer premier 6.0
dé thiét ké hai cap mdi (primer) cho trinh tu
HVI va HVII cta bd gen ty thé dua trén
trinh tu rCRS cua Andrews da dugc cong
bd vao nim 1999. Xac dinh ham lugng cua
trinh ty HVI, HVII bang phén tr gin huynh
quang EvaGreen vao dsDNA. Dung bd kit
Kapa 2G Robust Hotstart Readymix (2X)
xay dung phan tng dinh lugng véi 5 duong
chuan va thyc hién phan Gmg Real - Time
PCR trén may LightCycler® Nano Real -
Time PCR System ctuia hang Roche. Chu
trinh luan ky nhiét theo Bang 1.
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Bang 1. Chu trinh luan ky nhiét cua phan tng Real — Time PCR

Cong doan Nhiét do (°C) Téc dd gia nhiét (gidy) Thoi gian (gidy)
Chuong trinh PCR (35 + 40 chu ky)
Tién bién tinh 95 5,0 180
Bién tinh 90 2,5 5
Bit cip 55 2,5 15
Kéo dai mach 72 2,5 10
Kéo dai sau cung 95 5,0 120
Phan tich dinh chay

Giai doan dau 60 4,0 15
Giai doan cudi 90 0,5 15

3.5. Tinh sach san phim PCR

San pham sau khi chay PCR con nhiing
tap chat, nhitng tap chit nay can duogc loai
b6 vi ching c6 kha ning anh huong dén
phan Ung giai trinh ty Sanger. St dung kit
Wizard® SV Gel and PCR Clean - Up
System (hdng Promega) ¢ DNA bam lén
mang silica, phan con lai 13 cac san pham
khong dic hiéu s& nam lai trong pha 1ong.
Duéi tac dung cta luc ly tAm, cic san pham
khong dic hiéu s& bi loai bo. Cudi cung,
ding nude di khir nucleases dé dung giai
DNA ra khoi mang silica.
3.6. Dién di

Kiém dinh chat luong san phém PCR,
tién hanh dién di miu san phdm PCR trén
gel agarose 2% voi dung dich dém TBE ¢
hiéu dién thé 150V, thoi gian dién di 30 +
45 phat. Nhuom gel véi mau nhudm
GelRed (hdng Biotium) 1,5 ul/100 ml dung
dich TBE, thoi gian nhuém 30 phat. Quan
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sat va chup anh gel dudi hé thong doc gel
KETA (hdng WEALTEC).
3.7. Giai trinh tw HVI va HVII

Dién di mao quan trén hé théng 3130
Genetic Analyzer (héng Life Technologies)
dé giai trinh ty ving HVI va HVII cua céc
mau voéi BigDye Terminator v 3.1/v 1.1
Cycle Sequencing Kit. Phuong phap dién di
mao quan hoat dong dua trén nguyén tic
giai trinh ty ty dong dung ddNTP cua
Sanger, day la phan tmg Cycle Sequencing
thuc hién cung IUc 4 phan (rng ctia phuong
phép Sanger trong 1 tube. D6i v6i giai trinh
tu vang HVI va HVII cia mtDNA, hé
thong ghi nhan sy sai khac 1 nucleotide.
3.8. Phan tich diém da hinh

Da hinh don SNP (Single Nucleotide
Polymorphism) la nhitng khac nhau mot
nucleotide trong trinh tu bd gen cua cac ca
thé trong quan thé. Cac vi tri thé hién SNP
trong hé gen 1a noi ma & d6 chudi DNA
dugc phan biét boi mot base duy nhat khi
hai hodc nhiéu ¢4 thé duge so sanh. SNP 1a
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dang thay d6i trinh ty gen phd bién nhét cho
t6i nay, ¢ nguoi 90% thay doi trinh ty 1a
thay dbi nucleotide don, ctr 1000 bp c6 1
SNP [8].

Phan tich diém da hinh don SNP cua
hai ving HVI va HVII ctia mtDNA mau,
chung t6i st dung trinh tg rCRS dugc
Andrews va cong sy cong bd 1am chuan dé
dbi chiéu. Trinh ty ndy c6 thé tai xudng tir
NCBI (National Center for Biotechnology
Information) véi s ma hoa ciia bd gen ty
thé 1a NC_012920.1. Trong d6 vi tri ving
HVI: 16024..16365; HVII: 73..340. Ung
dung phin mém phan tich gene Sequencing
Analysis version 5.4 dé phan tich trinh ty
DNA. Sau d6, ding phin mém Seqscape
version 3.0 dé khao sat tinh da hinh cua
trinh tw mau vat khi dem ddi chiéu véi trinh
tw chudn rCRS.
4.KET QUA VA THAO LUAN
4.1. Panh gia chit hrong va phén loai miu

Can ctr tiéu chudn khdi lwgng va chit
luong dé danh gia va phan loai 14 miu
xuong ngudi can giam dinh huyét thdng
duogc chia thanh ba nhém. Nhém 1 gdm hai
mau, ky hiéu R1, R2. Nhom 2 gbm sau

mau, ky hiéu R3, R4, R5, R6, R7, RS.
Nhém 3 gom sau mau, ky hiéu R9, R10,
R11, R12, R13, R14. Panh gi4 va phan loai
mAau theo khéi lugng va chét luong duoc
néu trong Bang 2.

Bing 2. Panh gia va phan loai mau xuong ngudi

Nhém | Miu | Chatlwong | Khoi lwong

R1 Tét Pu

. R2 Tot Pu
R3 Tot Khong du
R4 Tot Khoéng du

) R5 Tot Khong du
R6 Tot Khong du
R7 Xau Pu
R8 Xau bu
R9 Xau Khong du
R10 Xau Khong du

3 R11 Xau Khong du
R12 Xau Khong du
R13 Xau Khoéng du
R14 Xau Khong di

4.2. Két qua Real - Time PCR

Két qua thiét ké hai cip mdi khuéch
dai cac vung trinh ty HVI, HVII cua bo gen
ty thé ngudi bang phuong phap Real - Time
PCR, xem Bang 3.

Biang 3. Cac cap mdi khuéch dai ving trinh ty HVI, HVII bang phuong phap Real — Time PCR

Tén vung Poan moi Trinh ty 5°- 3’ Tm (°C)
HVI mtF15973 AACTCCACCATTAGCACCCAAAG 52
mtR16418 ATTTCACGGAGGATGGTGGTCA
VI mtF16 ACCCTATTAACCACTCAC 52
mtR632 GTGAGCCCGTCTAAACATT

Déi v6i nhém 1, trinh tu vung HVI ca
hai mau R1 va R2 déu khong xuét hién san
pham phu ciing nhu dat ca hai chi tiéu chu
ky ngudng Ct va nhiét d0 nong chdy Tm,
c6 nghia 1a ca hai mau trén dat du luong
DNA muc ti€u. Nhung, ¢ trinh tuy ving
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HVII, miu R2 xuit hién peak san pham
phu nén mau nay s€ bi loai bo. Két qua, Ct

mau R1 13 26 va Tm la 84°C, déy 1a hai gia
tri tuong tng DNA muc tiéu. Trong khi do,
mau R2 cho Ct 1a 36 va Tm c6 2 dinh tai
nhiét d6 78°C va 83°C, diéu nay cho thiy
luong DNA muc tiéu thép va xuét hién san
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pham phu c6 thé 1a primer - primer (Bang
4). Vay & nhom 1, chi c6 1 mau R1 dat yéu
cau Ct va Tm khi khuéch dai ca hai trinh ty
viing HVI va HVII.

Bing 4. Két qua Real — Time PCR nhém 1

(R13) chi ¢o trinh ty ving HVI. Theo két
qua Real - Time PCR ctua miu R13 xuét
hién peak san pham phy nén mau niy bi
loai (Bang 6).

Bang 6. Két qua Real — Time PCR nhém 3

) x HVII , x HVII
Nhom | Mau i Tm C0) Nhom | Mau i Tm C0)
1 R1 26 84 3 R13 38 82/85
R2 36 78/83

DPéi v6i nhom 2, trinh tu vung HVI ca
6 mau déu dat yéu cau vé Ct va Tm, nhung
dbi v6i ving HVII, chi c6 4 mau dat yéu
ciu vé Ct va Tm, hai miu R3 va R8 xuit
hién peak san pham phu c6 thé 1a dimer -
primer ké peak san pham chinh khi phan
tich Tm cua chung nén hai mau R3 va R8 bi
loai. CON lai, cic miu R4 dén R7 khong
xudt hién san pham phu va Ct dat yéu cau
nén s& dugc gidi trinh tu vé sau. Vay &
nhom 2, c6 4 mau R4, RS, R6, R7 dat yéu
ciu Ct va Tm khi khuéch dai ca hai trinh ty
vung HVI va HVII (Bang 5).

Biang 5. Két qua Real - Time PCR nhém 2

\ - AVII
Méu Ct Tm (°C)
R3 36 78/83
R4 36 77
) R5 38 78
R6 30 85
R7 30 85
RS 36 82/85

Pdi voi nhom 3, két qua khuéch dai
vung trinh tw HVI va HVII ghi nhén c6 5
mau hoan chinh ci hai ving va 1 mau
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Sau khi thyc hién phan tng Real -
Time PCR cho 14 mau cua 3 nhém phan
loai trén, chiing t6i c6 10 mau dat Ct va
Tm, dat do DNA muyc tiéu dé giai trinh ty
ca hai vung HVI va HVIL.

Nhém 1: Mau R1;

Nhém 2: Mau R4, R5, R6, R7;

Nhom 3: Mau R9, R10, R11, R12,
R14.

Pé kiém tra lai quy trinh, tién hanh
phan tng Real - Time PCR cho 13 mau
mau dbi ching. Két qua cho thdy ca 13
mau méau nay déu dat Ct va Tm, khong c6
peak san phim phu nén ca 13 miu mau va
10 miu xuwong trén s& dugc dung dé giai
trinh ty vang HVI va HVII.

Nhu vay, viéc xac dinh gia tri nguong
Ct c6 vai trd nhat dinh trong viéc dinh luong
twong d6i ham luong gen muc tiéu HVIL,
HVII cho qué trinh gidi trinh ty. Ky thuat
Real - Time PCR dugc st dung trong quy
trinh nay c6 ¥ nghia trong vi¢c danh gia
chét luong, n6ng dd gen muc tiéu ban dau
hién dién trong mau xuwong va phan anh
kha nang thanh cong cua viéc gidi trinh tu
sau nay.
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Hinh 2. Sy phéan bd cac SNP ¢ trinh ty ving HVI

Dua vao dic diém cia hai vung trinh
tw HVI, HVII cia mtDNA nguoi 1a vung
chira cac SNP dic trung cho mdi chiing
toc, tién hanh khao sat mirc do bién thién
va vO1 mong mudn xac dinh duoc cac SNP
dac trung cho ngudi Viét Nam ¢ hai trinh
ty nady dé c6 thé lam tién dé& cho cac
nghién ctru vé sau. Tién hanh giai trinh tu
23 mau trén, gdm 13 miu mau va 10 miu
xuong va so sanh véi trinh tu chuan rCRS
dé khao sat SNP. V&i su phan bd cac SNP
trén trinh ty HVI (Hinh 2), cho thay trong
342 nucleotide ving HVI tong cong co 32
SNP, chiém ty 18 9,4 % tong s6 nucleotide.
Trong d6, base cytosine & vi tri 16223 bién
thanh thymine chiém ty 1& nhiéu nhat 1a
43,5 % so véi tong s6 23 nguoi (10 ngudi
cd cung SNP nay), base cytosine ¢ vi tri
16234 bién thanh thymine hién dién & 7
ngudi, base guanine & vi tri 16129 bién
thanh adenine hién dién & 5 nguoi, base
cytosine & vi tri 16290 bién thanh thymine
hién dién & 5 nguoi. Chudi homopoly C
(tr 8C lién tiép tré 1én) xuat hién ¢ 2
ngudi chiém ty 1& 8,7%.
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Sy phan b cac SNP & trinh tu HVII
cho thay, trong 268 nucleotide da co 23
SNP, chiém ty 1& 8,6 %. Trong d6 13 nguoi
c6 cung 2 SNP, d6 1a base adenine bién
thanh guanine tai vi tri s 73 va vi tri 263,
ké dén 1a ¢ 11 ngudi c6 cung SNP tai vi tri
315 — 316 véi base cytosine dugc thém vao
(Hinh 3). Bén canh d6, chudi homopoly C
(tir 8C lién tiép tro 1én) xuat hién tai vi tri
303 & 10 ngudi chiém ty 16 43,5 %.

Véi su phan bd trén, hai trinh ty HVI
va HVII, chung t6i nhan thiy rang, mic do
bién dong (hay s6 SNP xuit hién) khi so
sanh gitta hai trinh tu khéng c6 y nghia
thong k& (p > 5 %, chi binh phuong). Tuy
nhién, ty 1& xuat hién ctua chudi homopoly
C (tir 8C lién tiép tré 1én) & trinh ty HVII
nhiéu hon HVI 6,5 1an, vi thé qué trinh giai
trinh tw HVII s€ khéng thanh céng nhu ¢
trinh tu HVI. Didu nay con c6 thé giai thich
cho két qua giai trinh ty ciia 6 mau khong
lap duoc day du hd so mtDNA gom 2 trinh
ty HVI va HVII, trong 6 mau trén, co 5
mau 1ap dugc trinh ty HVI va chi ¢6 1 mau
1ap duoc trinh ty HVII.
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Hinh 3. Sy phén b6 cac SNP ¢ trinh ty ving HVII

5. KET LUAN VA KIEN NGHI

Tir nhitng két qua trén, chung toi xay
dung quy trinh gidi trinh ty vang HVI,
HVII ctiia DNA ty thé ngudi nhu sau:

Phan loai va danh gia mau theo hai tiéu
chi khéi luwgng va chét luong.

Khuéch dai trinh tu ving HVI, HVII:

Xdy dung duong chuan Singleplex
Real - Time PCR d¢ vira nhan ban vira dinh
luong DNA dich va xéc dinh dugc gia tri
Ct cling nhu Tm cho cac vung HVI, HVII
dam bdo cho qua trinh gidi trinh ty thanh
cong. Tiéu chuan dé qua trinh giai trinh tu
vung HVI thanh céng la Ct = 33, Tm = 80
+ 83 °C; Tiéu chuan dé qua trinh giai trinh
tu vung HVII thanh cong la Ct = 30, Tm =
83 + 85 °C.

Gidi trinh ty va phan tich trinh tu cac
vung HVI va HVII:

101

ba giai trinh ty cac vung HVI va HVII
hoan chinh cho 10 miu trong tong sb 14
mau (chiém ty 1& 52,63%). Pac biét, ciing
giai trinh ty thanh cong cho 5 mau xuong bi
thoai hoa nang ¢ nhém 3 (nhom khong dat
ca 2 tiéu chi khéi luong va chat luong). O
trinh tw HVI, ¢6 sy xuit hién chudi
homopoly C (> 8C) it hon trinh ty HVII
khoang 5 lan. Do d6, nhat thiét phai giai
trinh ty hai chiéu.

Kién nghi tiép tuc nghién cthu véi
pham vi rdng hon:

Thir nghiém quy trinh véi sd luong
mau 16n hon dé nang do tin ciy cua cac gia
tri khao sat;

Két hop phan tich trinh ty ving HVI,
HVII trén DNA ty thé v6i phan tich trinh tu
STR trén DNA nhan dé co két qua chinh
xac hon trong viéc 1ap hd so DNA.
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