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Phwong phap nghié
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NUCLEOTIDE LIPC rs2070895 SU' DUNG PHUONG PHAP
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TOM TAT
Muc tiéu: Xay dwng quy trinh phan tich kiéu gene cta da hinh don nucleotide (SNP)
LIPC rs2070895 bang phuong phap nhan gene co moi dac hiéu allele (AS-PCR) trén
mau ADN dwoc tach tir mau toan phan & ngudi tir 40-64 tudi.
Phwong phap: S dung phan mém dé thiét ké méi dac hiéu allele va cac ky thuat sinh
hoc phan tir dé t6i wu hoa cac cap méi, chu trinh nhiét thich hgp. Phwong phéap gidi trinh
tw Sanger dwoc st dung dé xac dinh kiéu gene chuan ctia da hinh don nucleotide nay.
Céc thi nhiém dwogc thwe hién trén 16 mau ADN cla nguwoi Viét Nam.
Két qua: Pa xay dung va téi wu héa quy trinh phan tich kiéu gene clia SNP LIPC
rs2070895 bang phwong phap AS-PCR vé&i két qua chinh xac.

Két luan: Quy trinh AS-PCR dé phan tich SNP LIPC rs2070895 c6 d6 chinh xac cao, cho
ket qua nhanh, chi phi phu hop va co thé Iap lai trén quan thé mau I&on hon cling nhw &
cac quan thé khac nhau nham tién tdi thiee hién nghién cru moi lién quan cla da hinh
nay voi bénh roi loan lipid mau & ngwoi Viét Nam.

Terkhéa: AS-PCR, gen LIPC, rs2070895, réi loan lipid mau

OPTIMAL PROTOCOL FOR GENOTYPING THE LIPC
RS2070895 POLYMORPHISM USING THE ALLELE-SPECIFIC
PRIMER METHOD

ABSTRACT
Aims: To develop a protocol for geneotyping the LIPC rs2070895 single
nucleotide polymorphism (SNP), using the allele-specific primer (AS-PCR)
method.
Methods: Allele-specific primers were designed and molecular biology
techniques were used to optimize primer pairs and appropriate thermal cycles.
Sanger sequencing method was used to determine the standard genotypes of the
SNP. The experiments were applied on 16 DNA samples of Vietnamese people.
Results: A protocol for geneotyping the rs2070895 has been developed and
optimized using the AS-PCR method with accurate results.
Conclusion: The AS-PCR protocol for analyzing rs2070895 polymorphism has
high accuracy, fast results, low cost and it can be applied on larger sample samples
in different populations to conduct research on the association of this
polymorphism with dyslipidemia in Vietnamese people.
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I. GIOI THIEU

Réi loan lipid mau (RLLPM) Ia tinh
trang tang cholesterol, triglyceride (TG)
huyét twong hoic ca hai, hoic giam nong
do lipoprotein phan tu Iugng cao (HDL),
tang ndng do lipoprotein phan tir luong
thip (LDL) lam gia ting qua trinh xo vira
do6ng mach [1]. Tai Viét Nam, c6 dén gan
50% ngudoi truong thanh sdng tai thanh
thi bi m& mau cao. Pay thuc su la ganh
nang khéng chi riéng cho nguoi bénh, gia
dinh ma cho toan xa hoi [2]. Nguyén
nhan gdy RLLPM bao gom: ché do dinh
dudng khong hop ly, tinh trang it van
dong, béo phi, roi loan chire néng mot s6
tuyén noi tiét va yéu to di truyén [3]. ba
c6 nhiéu nghién ciu vé gene chi ra tinh di
truyén c6 lién quan dén tinh trang
cholesterol, HDL, LDL, TG va c4c bién
thé di truyén da hinh don nucleotide trén
cac gene APOAS5, ABCAL, CETP, LDLR,
LIPC, LPL,..da dugc chitng minh ¢6 lién
quan dén mac HDL, TG, LDL [4] [5].
Hepatic type (LIPC) duoc tim thiy trén
nhiém sac thé 15 (15g21.3) gom 9 exon
va 8 intron ma hoa mot loai enzyme goi
|a lipaza (HL), enzyme nay gilp chuyén
d6i céc lipoprotein mat do rat thap (very
low-density  lipoproteins-VLDL) va
lipoprotein  mat d6 trung binh
(intermediate-density lipoproteins- IDL)
thanh lipoprotein mat do6 thip (low-
density lipoproteins- LDL); hd trg van
chuyén lipoprotein mat d6 cao (high-
density lipoproteins- HDL) mang
cholesterol va chat béo trung tinh tir méau
dén gan. Nghién cuu cua Kobayasi (2015)
da chi ra rang ¢ nhiing con chudt thiéu
enzyme HL, ndéng do cholesterol toan
phan trong huyét tuong ting khoang 30%
S0 Vi ¢ nhitng con chudt séng hoang da;
cung nhém nay, cac nha nghién ctu ciing
tao ra su biéu hién qua mic HL dé 1am rd
hon vai tro cua HL trong qua trinh chuyén
héa lipid va lipoprotein trong co thé séng,

ho phét hién ra ring & nhirng con chudt
do, c6 su giam dang ké lipid trong céc
phéan doan IDL, LDL va HDL [6].

ba hinh don nucleotide rs2070895
nam & vi tri nhiém séc thé 15; 58,431,690
& vung khoi dong cua gene LIPC tai vi tri
lién két yéu t6 phién ma Pbx1b, diéu nay
da giai thich duoc mot phan tac dong cua
1s2070895 dén sy giam hoat dong cua
LIPC ¢ nhitng ngudi mang allele va lipid
huyét tuong ting twong tng [7]. Cac
nghién cau cho thiy nguoi mang kiéu
gene AA, AG c6 mac cholesterol, LDL,
TG cao hon ngudi mang kiéu gene GG
[8, 9, 10]. Do d6, viéc xac dinh kiéu gene
cua da hinh rs2070895 c6 vai tro quan
trong trong viéc phat hién sém, du phong,
diéu tri va ngin ngtra cac bién ching cua
bénh rdi loan lipid mau cho ca nhan, gép
phan nang cao strc khoe cho cong dong va
giam ganh nang kinh té do bénh tat cho
xa hoi. Hién nay ¢ Viét Nam chua co
nghién ctu nao dugc thuc hién dé xay
dung quy trinh phéan tich da hinh don
nucleotide rs2070895 tir ADN mau ngoai
Vi cuia nguoi. Vi vay, chuang toi thuc hién
xay dung quy trinh nay véi muc tiéu: Toi
uu hoéa quy trinh phéan tich da hinh don
LIPCrs2070895 lién quan dén RLLPM
bang phuong phap moi dic higu allele
((Allele-Specific  Polymerase  Chain
Reaction : AS-PCR) dé 4p dung duoc quy
trinh nay trén quan thé nguoi Viét Nam
trong do tudi tir 40-64 tai Ha Nam.

Phuong phap phan ung chudi
polymerase dac hiéu allele (Allele-
Specific Polymerase Chain Reaction :
AS-PCR duoc thuc hién dua trén hai phan
ung PCR (Polymerase Chain Reaction)
song song va riéng bicét, moi phan ung st
dung mot cap mdi dac hiéu tai dau 3’ dé
nhan biét mot allele trén doan ADN. Su
xuét hién cua allele duoc nhan biét boi su
hién dién ctia bang da biét kich thudc trén
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hinh anh dién di . Bang céch st dung hai
cap moi dé khuéch dai amplicon; cap thir
nhat la cip mdi xudi binh thudng
(Wildtype Forward Primer-Fg) va moi
nguoC binh thuong (Common Reverse
Primer- R), va cap tha hai 1a cap moi xudi
dot bién (Mutant Forward Primer- Fa) V6i

mdi nguoc binh thuong (Common
Reverse Primer-R). Cac doan méi dugc
chon véi do dai Iy twong tir 18 dén 20
nucleotide, ham lwgng G va C tir 40% dén
60%. Diéu nay dam bao nhiét do nong
chay cua cac doan mdi khoang 50°C dén
65°C [11].

II. PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru

Déi twong nghién ctu 1a 16 mau ADN
clia ngudi trong do tudi tir 40-64 sng tai
tinh Ha Nam. Lay 5ml mau tinh mach cia
dbi teong nghién ctu vao budi sang, sau
d6 duoc ly tm ngay, khéi té bao mau
dugc luu vao cac 6ng eppendoft va dugc
lwu trit & t -20°C hoic -80°C cho dén khi
tién hanh phan tich mau.

ADN sau khi duoc tach tir bach cau
mau ngoai vi bang bo kit Wizard®
Geneomic  ADN  Purification  Kit

2.2. Xay dwng va t6i wu quy trinh

(Promega, Hoa Ky) theo huéng dan cua
nha san xuat.

San pham ADN toan phan dugc do
nong d6 va kiém tra do tinh sach bang
phuong phap do do hap thu quang (OD:
Optical Density) trén may Nanodrop
2000. Két qua OD260nm cta mau ADN
duoc coi la dat khi ndng do tir 20ng/pl tro
lén. D6 tinh sach cua ADN duoc do bang
ty s6 A260/A280 va mau ADN tinh sach
khi ty sb nay tir 1,8-2,0.

2.2.1. Xac dinh diém da hinh gen LIPCrs2070895

Str dung thong tin tir co s¢ dix liéu caa
Trung tam Thong tin Cong nghé Sinh hoc
Quéc gia — NCBI caa My. Trich xuat ra
doan trinh ty gene quan tam trén bo gene
nguoi phién ban  GRCh38.p14
(NC_000015.10), tir d6 thiét ké cac cap

doan mdi chira cac bién thé rs2070895
trén gene LIPC. Pa hinh don nucleotide
rs2070895 nam & vi tri nhidm sac thé 15;
58,431,690 ¢ vung khoi dong cua gene
LIPC.

2.2.2. Thiét ké moi (primer) cho diém da hinh gene LIPCrs2070895

Ba doan mdi dugc thiét ké bang cac
cong cu truc tuyen Primer3
(https://bioinfo.ut.ee/primer3-0.4.0/) va

trang web:
http://primerl.soton.ac.uk/primerl.html.

Bang 1. Méi xdc dinh cho diém da hinh gene LIPC rs2070895

Tén mdi Trinh tu mdi 5°-3’ Chiéudai Tm

LIPC_rs2070895Fg CCAAACACAACACAGTAGCTTTACG 25 bp 62°C
LIPC rs2070895Fa CCAAACACAACACAGTAGCTTTACA 25bp 60°C
LIPC rs2070895R ACACAACACAGTAGCTTTACG 20 bp 54°C
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2.2.3. Téi wu phan tng AS-PCR

95°C 95°C

/3phL’Jt 30 giay
60°C

580C
56°C
549C
30 gidy

720C 720C

40 giay 8 phut

250C

32 Vong

Hinh 1. Liza chon chu trinh nhiét t6i weu cho phan iig AS-PCR.

Bang 2. Thanh phdn cho phan #ng PCR nhdn biét alen G

Thanh phan Lugng can/phan ang
Water, nuclease-free 4,5l
PCR Master mix 4,0 pl
LIPC rs2070895 Fg 0,75 ul
LIPC rs2070895 R 0,75 ul
ADN mau 2,0 ul
Tong 12 ul

Bang 3. Thanh phdn cho phdn #ng PCR nhdn biét alen A

Thanh phan Luong can/phan @ng
Water, nuclease-free 4.5 ul
PCR Master mix 4.0 ul
LIPC rs2070895 Fa 0.75 pl
LIPC rs2070895 R 0.75 ul
ADN mau 2.0 pl
Tong 12 ul

Trugce khi chuan hoa quy trinh cho
phan &ng AS- PCR can chuan héa diéu
kién PCR cho tirng cap moi dong thoi dé
kiém tra mdi cap moi thiét ké c6 khuéch
dai dac hiéu bang lén dang kich thudc
nhu thiét ké. Sau d6, 12 mau ADN dugc
tién hanh chay gradient nhiét d6 gan mdi
cho ting cap mdi véi cac mic khéac nhau

gém 54°C, 56°C, 58°C, 60°C vai chu
trinh nhiét: 95°C trong 3 phut va 32 chu
ky bién tinh gdm 95°C trong 30 gidy, gan
két mdi & 54°C, 56°C, 58 °C, 60°C trong
30 gidy, kéo dai ¢ 72°C trong 40 giay; va
buéc kéo dai cudi cung & 72°C trong 8
phit, sau d6 mau PCR duoc bao quan ¢
25°C (Hinh 1). Thanh phan va diéu kién
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phan tmg dugc thuc hién nhu trong Bang
2 va Bang 3. San pham phan tmg duoc
dién di trén gel agarose 1,5%, quan sat va

2.3. Kiém tra két qua bang giai trinh tw

Chon 3 mau ADN c6 kiéu gene khac
nhau di duoc xac dinh dé giai trinh tu
nham xac nhan tinh chinh xac cia phuong
phép AS-PCR, trong truong hop trinh ty

I11. KET QUA
3.1. Lwa chon nhiét dd bit mdi

Két qua dién di 10 pl san pham PCR
cta 12 mau nghién ctu ¢ 4 giai nhiét do
bat moi khac nhau trén gel agarose si
dung dém TBEO,5X trong 30 phut, 100V
cho ra cac dai bang (Hinh 2). Két qua tur
hinh anh dién di san phim PCR cho thay
c6 su khac nhau & nhitng nhiét do bat mdi
khac nhau. O nhiét do bit mdi56°C,

23

t—'—H—'—ll—'—l

56 °C

56 °C

cam] (o "...| e

chup anh trén h¢ théng _camera gel
Geldoc-ItTM de¢ phan tich ket qua.

chara SNP sau giai trinh tu giéng vai trinh
tu cta doan ADN cua gene LIPC diéu nay
chtng to céc kiéu gene di dugc xac dinh
chinh xéc bang phuwong phap AS-PCR.

58°C, 60°C bang dién di khong rd, gay
anh huéng dén viéc nhan dinh két qua. O
nhiét do bat moi 54°C, cac bang dién di
san pham PCR én r3 nét va khong o san
pham phu. Do vay, nhiét d bat mdi 54°C
dugc chon dé str dung xay dung quy trinh
phan tich gene.

N e o Mgy

e il T e

58 0C 60 °C

58°C

Hinh 2. Hinh ank dién di san pham PCR ¢ cac gidi nhiét dé bat moi.
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3.2. T6i vu ho4 quy trinh AS-PCR

Két qua dién di 16 san pham PCR sau
khi d3 lua chon duoc nhiét d6 gan mdi véi
chu trinh nhiét cho phan tng PCR gém 3
giai doan : bién tinh ban dau 95°C trong

3 phat; 32 chu ky: 95°C trong 30 giay,
gan mdi & 54°C trong 30 giay, 72°C trong
40 giay; thoi gian kéo dai cudi 72°C C
trong 3 phut, bao quan ¢ 25°C (Hinh 3).

95°C 95°C
. n 720C i 720C
3 phut 30 giay
40 gigy | 8 phut
54°C
30 giay 25*%C
32 Vong

Hinh 3. Chu trinh nhiét cua phan izng AS-PCR

Céc bang trén gel aragose c6 thé xac
dinh dwoc kiéu gene khi thuc hién phan
tich da hinh rs2070895 bang phuong phap
AS-PCR, kiéu gene GG khi ¢ phan ung
nhan biét allele G c6 bang va phan tng
nhan biét allele A khong c6 bang, kiéu

gene GA khi c6 bang ¢ ca hai phan tng
nhan biét allele G va A, kiéu gene AA chi
c6 bang & phan tng nhan biét allele A va
khong c6 bang ¢ phan ung nhan biét allele
G; kich thuéc san pham sau dién di déu
c6 kich thusc 13 289bp (Hinh 4)

PCR 1
(4)

289 bp

PCR2
(]

289 bp

GA GG GA AA AA ©A GA Ga GA GA GG GG GA GA GG GG

Hinh 4. Sdan pham PCR ciia SNP rs2070895 (4/G) trén dién di gel agarose 1,5%.

PCR 1 (A) nhan dién allele A, PCR(2)
nhan dién allele G. T trai sang phai co
tat ca 16 mau voi 16 giéng tuong tng
trong d6 c6 03 mau da biét kiéu gene dé

kiém chung gém kiéu gene GG & giéng
s6 2, kiéu gene GA ¢ giéng sb 3 va kiéu
gene AA ¢ giéng s6 4. Giéng 17 la thang
chi thi.
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3.3. Giai trinh tw xac dinh kiéu gene

Dua vao két qua giai trinh ty mau
PCR da tinh sach, xac dinh dugc céac kiéu
gene dong hop GG, AA va di hop GA.
(Hinh 5). Trinh tu SNP:
AGCTTTAA[G/A]TTGATTAATTT.
Déi chiéu véi két qua AS-PCR va phuong
phap giai trinh tu gene Sanger, két qua

b ~ A — = < < < G T ST T

A

cho thay, hai phuong phap c6 d6 tuong
ddng khi phan tich kiéu gene.

Nhu vay, quy trinh AS-PCR phan tich
da hinh don nucleotide LIPC rs2070895
cho két qua dam bao d6 tin cay voi muc
tiéu phan tich cac kiéu gene trén doi
tuong nghién cau.

},A,\.m iy -/\A--A

Hinh 5. Két qud gidi trinh t phan tich kiéu gene cua rs2070895.

(A) Kiéu gene dong hop tir GG c6 mot dinh G duy nhat;(C) dong hop tir AA ¢6 mét dinh A
duy nhat. (B) Kiéu gene di hop ta GA c¢o hai dinh nucleotide G va A long vao nhau.

IV. BAN LUAN

Nghién ctu vé gene lién quan dén
bénh da duoc thuc hién trong nhirng nam
gan day. Cac nghién ctru di truyén co thé
gitp dua ra ca thé hoa cac phuong phap
diéu tri v6i su hiéu biét chinh xac vé
nhitng ngudi ¢6 nguy co dbi véi cac bénh
nhat 1a cac bénh dang c6 xu huéng gia
tang va d& lai nhitng hau qua ning né cho
cad nhan va xa hoi nhu bénh dai thao
duong, cao huyét ap, ung thu, tim mach....

Diéu nay mang lai phuong phap tiép can
c6 hé théng dé chira bénh, gitp phat hién
bénh nhanh chong ¢ giai doan dau, xac
dinh chinh xac dac diém cua bénh va chi
dinh cac bién phap phong ngtra can thiét.
Ngoai ra, viéc phat hién kip thoi va tim ra
su lién két cua cac bién thé di truyén véi
cac bénh s& giup ca nhan hoa diéu tri theo
cau tao di truyén. [5] [12]
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Hién nay, c6 nhiéu phuong phap dé
phan tich da hinh don gene ¢ ngudi gom:
phuong phap phan ung chudi trung lap
(PCR); phuong phap st dung mdi dic
hi¢u allele (AS-PCR); phuong phap da
hinh chiéu dai doan cat gisi han (RFLP-
PCR); phuong phap SNP array; phuong
phap téng hop chudi dinh luong (Real
time PCR); Phuong phap thiét ké hai moi
dac hiéu (Confronting- PCR) phuong
phap giai trinh ty gene. Mbi phuong phap
déu c6 nhitng wu diém va han ché nhit
dinh, viéc lya chon phuong phéap nao tuy
thudc vao diéu kién, yéu cau cu thé cua
ting nghién ciu. Phuong phap thiét ké
hai méi dic hiéu (Confronting-PCR) thuc
hién kha don gian, tiét kiém chi phi, tiét
kiém thoi gian vi chi can thuc hién mot
phan tng PCR va mat lan dién di da co
thé cho két qua. Tuy nhién, viéc thiét ké
mdi cho phuong phap nay doi hoi su
nghién ciu ky ludng va viéc tdi uu hoa
quy trinh ciing 1a van dé can nhic dén.
Trong khi phuong phao giai trinh tu gene
mang lai két qua chinh xac nhung chi phi
cao. Phuong phap RFLP-PCR la phuong
phap khuéch dai mot doan ADN muc tiéu
bang phan tng PCR va sir dung enzyme
cit gidi han dé nhan biét SNP. Pay la
phuong phap cho két qua chinh xac, tuy
nhién chi phi co thé tén kém do viéc sir
dung enzyme cit gigi han trong thuc hién
phan ung. Phuong phap AS-PCR la mét
phuong phap c6 nhiéu uu diém, thiét ké
cap moi khong phuc tap, cho két qua
tuong dbi chinh xac, it tén kém, khong
can cac trang thiét bi dit tién, do do
phuong phap nay la sy lya chon phu hop
cho cac nghién ctru va duoc nhiéu phong
thi nghiém su dung.

Pa hinh don rs2070895 trén gene
LIPC da dugc ching minh co6 lién quan
dén RLLPM [4]. Mot nghién cau bénh-
chung dugc thuc hién & An Do trén 477

nguoi vé da hinh don nucleotide
1s2070895 va nguy co mac bénh mach
vanh (CAD). Két qua nghién ctu cho
thdy tan sé kiéu gene GG, GA va AA &
nhém CAD lan Iuot 12 80,69%, 15,45%
va 3,86%:; ¢ nhom ching, tan s twong
ng lan luot 12 90,16%, 9,02% va 0,82%,
su khac biét co y nghia vé phan bé kiéu
gene (LIPC-250G/A) gitra hai nhom cé y
nghia théng ké. Bén canh d6 co su gia
ting dang ké muac  cholesterol,
triglyceride, LDL ¢ dbi twong nghién cau
c6 kiéu gene GA, AA s0 véi GG & nhom
CAD [8]. Két qua nghién ctru vé da hinh
rs2070895 & ngudi Trung Qudc da chi ra
bién thé ndy anh huong dén muc lipid
méu, mic HDL ¢ ngudi mang kiéu gene
GA va AA cao hon dang ké so véi muc
HDL & ngudi mang kiéu gene GG [9].
Két qua nghién ctu khac ciing cho thay
da hinh rs2070895 c6 anh huong dén su
khéc biét vé HD va LDL giira quan thé
nguoi Bai Ku Yao o Trung Québc theo md
hinh troi (AA+GA so vai GG) [13]. Nhu
vay, c6 mdi lién hé dang ké giita da hinh
don rs2070895 trén gene LIPC vai bénh
RLLPM.

Kiéu gene cia da hinh rs2070895
dugc xac dinh bang phuong phap AS-
PCR, V6i quy trinh dd duoc t6i wu hoa
bang viéc str dung moi duoc thiét ké dac
hiéu dé nhan biét allele, co két qua tuong
dong voi két qua giai trinh ty bang
phuong phap Sanger, diéu dé chimg to
quy trinh AS-PCR nay cho két qua chinh
X4C va tin cay, do d6 c6 thé st dung két
qua cua nghién ctu nay thuc hién trén co
mau nghién ciu I6n hon dé phan tich di
truyén va danh gia mdi lién quan giira da
hinh rs2070895 va RLLPM ciing nhu cac
bénh khac.
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V. KET LUAN

Nghién ctru nay da xdy dung thanh
cdng quy trinh AS-PCR dé xac dinh da
hinh LIPC rs2070895 véi viéc thuc hién
thiét ké mdi t6i wu, lya chon nhiét do phu
hop, xay dung chu trinh nhiét cua phan
ng PCR t6i wu, két qua thuc hién phan
ung AS-PCR cho da hinh rs2070895
duoc di sanh vai két qua giai trinh ty cua
da hinh nay. Day 1a quy trinh ¢ nhiéu uu
diém véi thiét ké don gian, it tén kém,
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