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Phwong phap nghié

TOI WU QUY TRINH PHAN TiCH DA HINH PON NUCLEOTIDE
LPL rs320 LIEN QUAN VO ROI LOAN LIPID MAU SU DUNG
PHUONG PHAP MOI DAC HIEU ALEN
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TOM TAT .
Muc tiéu: Xay dwng quy trinh phan tich kiéu gen cua da hinh don nucleotide LPL rs320
(SNP LPL rs320) bang phucmg phap mdi d&c hiéu alen (AS- PCR) trén cac mau ADN
dwoc tach tr mau toan phan (o ngwou trwdng thanh tlr 40-64 tudi.
Phwong phap: Phan tich kiéu gen ctia SNP LPL rs320 trén 80 mgu ADN c@a nguoi Viet
Nam bang phwong phap AS-PCR, trong dé co st dung phan meém dé thiét ke moi dac
hiéu alen va thyc hién cac ki thuat sinh hoc phan tir dé té6i wu hoa cac cap méi, chu trinh
nhiét cta cac phan &ng. Phwong phap giéi trinh tw Sanger duwoc lwa chon dé xac dinh
kiéu gen chuan ctia da hinh don nucleotide nay. ) )
Két qua: Quy trinh phan tich kiéu gen gébm cac cap méi, thanh phan phan ¢ng va chu
trinh nhiét cho phan tng nhan gen cta SNP LPL rs320 bang phwong phap AS-PCR
duoc xay dwng va toi wu trén cac mau ADN nguwoi tredng thanh. )
Ket luan: Quy trinh AS-PCR dé phan tich SNP LPL rs320 cé d6 chinh xac cao, cho ket
qua nhanh va co thé 1ap lai trén quan thé mau Ién cling nhe & cac quan thé khac nhau
nham tién toi t,huc hién nghién clru mai lién quan cta da hinh nay véi bénh réi loan lipid
mau va mot s6 bénh khac & ng’u’c‘yi Viét Nam. )
Tcr khoa: AS-PCR, xac dinh kiéu gen, gen LPL, réi loan lipid mau, rs320.
OPTIMIZATION OF AN ALLELE SPECIFIC PCR (AS-PCR)
METHOD FOR DETECTING THE LPL rs320 POLYMORPHISM

ASSOCIATED WITH DYSLIPIDEMIA

ABSTRACT
Aims: To develop a genotyping process of the LPL rs320 single nucleotide
polymorphism (SNP LPL rs320) using the AS-PCR method on DNA samples
extracted from blood of adults aged 40-64 years.
Methods: Using the AS-PCR method to analyze the genotype of the SNP LPL
rs320 on 80 DNA samples of Vietnamese people. Using software to design allele-
specific primers and molecular biology techniques to optimize primer pairs and
appropriate thermal cycles. Sanger sequencing method is used to determine the
standard genotype of this single nucleotide polymorphism.
Results: The genotyping procedure, including primer pairs, reaction components,
and thermal cycling for gene amplification of the SNP LPL rs320 using AS-PCR,
was developed and optimized on adult human DNA samples.
Conclusion: The AS-PCR procedure for analyzing SNP LPL rs320 has high
accuracy, fast results and can be repeated on larger sample populations, in
different populations to conduct research on the association of this polymorphism
with dyslipidemia in Vietnamese population.
Keywords: AS-PCR, genotyping, LPL gene, rs320, dyslipidemia.
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I. PAT VAN PE

Réi loan lipid mau (RLLM) 1a mot
trong nhitng yéu té quan trong cho viéc
hinh thanh va phét trién céc bénh tim
mach, dic biét la ton thuong mach vanh
va mach mau ndo ma bién chiing nguy
hiém 1a xo vira d6ng mach, nhdi méau co
tim, dot quy ndo, tham chi lam cho nguoi
bénh c6 thé tr vong [1]. Trong nhitng
niam gan day, ty 16 mac RLLM dang ting
nhanh trén toan cau. Tai Viét Nam, ty 1¢
tang cholesterol toan phan (TC) ¢ ngudi
truong thanh tir 30,5% nam 2015 tang 1én
dén 44,1% nam 2021 theo Piéu tra qudc
gia vé bénh khdng l1ay nhiém [2]. Két qua
nghién cau lién quan hé gen (genome
wide association study, GWAS) cho thay
c6 95 vi tri ¢o lién quan dén chi s6 lipid
mau ¢ nguoi trudng thanh trong do co cac
vi tri trén gen CETP, LIPC, LPL, LCAT,
ABCA1 va PON1 [3].

Gen LPL nam trén nhanh ngian cua
nhiém sac thé s6 8, bao gom 10 exon va 9
intron, véi chiéu dai 1a 30kb. Gen ma hoa
cho enzyme LPL cé vai tro quan trong
trong qua trinh thuy phan triglyceride [4].
Da hinh don nucleotide rs320 nam & vij tri
8:19961566 tai intron, trén gen LPL, day
la da hinh thuong dugc tim thay trong
nhiéu cac nghién ciu khac nhau co lién
quan dén RLLM [5]. Do d6, viéc xac dinh

kiéu gen cia SNP LPL rs320 c6 vai tro
quan trong trong viéc phat hién sém, du
phong, diéu tri va ngin ngira cac bién
chung cua bénh réi loan lipid mau cho ca
nhan, gép phan nang cao suc khoe cho
cong ddng va giam ganh nang kinh té do
bénh tat cho xa hoi.

Phuong phap phan tung chudi
polymerase dac hi¢u alen (Allele Specific
-AS) duoc thuc hién dua trén hai phan
tng PCR song song va riéng biét, moi
phan ng sir dung mot cap mdi dic hiéu
tai diu 3’ dé nhan biét mot alen trén doan
ADN [6] . Phuong phap nay so véi cac
phuong phap phén tich gen khac cé chi
phi thap, phat hién nhanh SNP, cho két
qua twong ddi chinh xac, khéng can cac
trang thiét bi dit tién, cac budc thuc hién
kha don gian do d6 phuong phap nay
dugc nhiéu phong thi nghiém sir dung va
thiét lap.

Hién nay ¢ Viét Nam chua c6 nghién
ctru nao xay dung va cong bd quy trinh
phéan tich SNP LPL rs320 tr ADN cua
ngudi bang phuong phap AS-PCR. Vi
vay, chang t6i xay dung quy trinh nay véi
muc tiéu toi wu héa quy trinh phan tich
SNP LPL rs320 lién quan dén RLLM
bang phuong phap AS-PCR dé ap dung
duoc quy trinh nay trén quan thé ngudi
Viét Nam.

II. PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién cieu

Déi tugng nghién ciru 1a 80 mau ADN
cua nguoi duoc tach tr mau mau toan
phén luu trit tai Vién Dinh dudng, trong
d6 tuoi tir 40-64 tudi song tai tinh Ha Nam
(nay thudc tinh Ninh Binh).

Tiéu chuan chon mau: 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
ciia mau ADN dugc coi la dat khi ndng
do tur 20ng/ul tro 1én. Do tinh sach cua
ADN duoc do bang ty s A260/A280 dat
muc tinh sach khi ty s6 nay tir 1,8-2,0.
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2.2. Thiét ké thi nghiém

2.2.1. Xdc dinh diém da hinh don nucleotide LPL rs320

Str dung thong tin tir co s¢ dix liu caa
Trung tam Thong tin Cong nghé Sinh hoc
Quéc gia — NCBI caa My. Trich xut ra
doan trinh tu doan gen LPL trén b6 gen
nguoi phién ban
chr8:19961566 (GRCh38.p14), tu do
thiét ké cac cap doan mdi chua bién thé
rs320 [7]. Trinh tu doan gen:

ACAAAATAGTTAGGGAACAAACC
TCCGAGATGCTACCTGGATAATCAAA
GATTCAAACCAACCTCTTCAAGAAGG
GTGAGATTCCAAGATAATCTCAACCT

GTCTCCGCAGCCCCACCCATGTGTAC
CCATAAAATGAATTACACAGAGATCG
CTATAGGATTTAAAGCTTTTATACTA
AATGTGCTGGGATTTTGCAAACTATA
GTGTGCTGTTATTGTTAATTTAAAAA
AACTCTAAGTTAGGATTGACAAATTA
TTTCTCTTTAGTCATTTGCTTGTATCA
CCAAAGAAGCAAACAAACAAACAAA
AAAAAAAAGAAAAAGATCTTGGGGA
TGGAAATGTTATAAAGAATCTTTTTT
ACACTAGCAATGTCTAGCTGAAGGCA
GATGCCCTAATTCCTTAATGCAGATG
CTAAGAGATGGCAGAGTTGATC.

2.2.2. Thiét ké moi (primer) cho diém da hinh gen LPL rs320
Ba doan méi duoc thiét ké bang céc céng cu truc tuyén Primer3 [8]
Bang 1. Méi xdc dinh cho diém da hinh gen LPL rs320

Ténmoi  Trinh ty moi 5°-3° Vai tro

LPL 5> GATCGCTATAGGATTTAAAGTT 3> Moi xudi phét hién alen T
rs320Ft

LPL 5’GATCGCTATAGGATTTAAAGTG 3°  Mdi xubi phét hién alen G
rs320Fg

LPL 5 TCTGCCTTCAGCTAGACATT 3’ Mbi nguoc

rs320R

2.2.3. Téi wu phan iing AS-PCR

Trudc khi chuan hoa quy trinh cho
phan ing AS-PCR, 03 mau ADN duoc
tién hanh chay gradient nhiét do gan moi
cho tirng cap mai véi cac muc khéc nhau
gém 52°C, 54°C, 56°C voéi chu trinh
nhiét: 95°C trong 3 phat va 32 chu ky bién
tinh gdm 95°C trong 30 gidy, gan két moi
& 52°C, 54°C, 56 °C trong 30 giay, kéo
dai ¢ 72°C trong 40 gidy; budc kéo dai

cudi cung & 72°C trong 8 phut, sau do
mau PCR duoc bao quan & 25°C; thanh
phan phan @ng trong Bang 2. San pham
phan tmg dugc dién di trén gel agarose
1,5%, hiéu dién thé dién di 100v, trong
khoang thoi gian la 30 phut, quan sat va
chup anh trén hé théng camera gel
Geldoc-TM dé phan tich két qua.

Bang 2. Thanh phan cho phan izng PCR nhdn biét alen T, G

Phan ting nhan biét alen T

Phan ng nhan biét alen G

Nudc tinh khiét 4,5 pl Nudc tinh khiét 4,5 pl
PCR Master mix 4,0 ul PCR Master mix 4,0 ul
LPL rs320 Ft 0,75 ul LPL rs320 Fg 0,75 ul
LPL rs320 R 0,75 pl LPL rs320 R 0,75 ul
ADN mau 2,0 ul ADN mau 2,0 ul
Téng 12 ul Tong 12 ul
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2.3. Kiém tra két qua bang giai trinh tw

Chon 3 mau ADN c6 kiéu gen khac
nhau di duoc xac dinh dé giai trinh tu
nham xac nhan tinh chinh xac ctia phuong
phép AS-PCR, trong truong hop trinh tu
2.4. Pao dwc nghién cau

Nghién cau nay thudc nghién cau
“Nghién cru thuan tap 5 nim vé bénh dai
thao duong tip 2 va hoi chang chuyén
hoa: Vai tro 16i séng va di truyén, ma sé
106-YS.01-2015.10 do Quy phat trién

I1l. KET QUA
3.1. Lwa chon nhiét d$ bat moi

Két qua dién di 10 pl san pham PCR
ciia 3 mau nghién ciu & 3 giai nhiét do
bat mdi khac nhau trén gel agarose st
dung dém TBE 0,5X trong 30 phut, 100v
cho ra cac dai bang (Hinh 1). Két qua tur
hinh anh dién di san pham PCR cho thay
c6 su khac nhau & nhitng nhiét do bat moi
khac nhau. O nhiét do bat mdi 52°C, 56°C
bang dién di ¢6 hai bang cung xuét hién &
hai phan @ng nhan biét hai alen T va G,
gay anh huong dén viéc nhan dinh két
qua. O nhiét d6 bat moi 54°C, cac biang
dién di san pham PCR xuat hién mot bang
rd & ca hai phan ung nhan biét hai alen T

. (A) _Alen T

chtra SNP sau giai trinh tu giéng véi trinh
tu cua doan ADN cua gen LPL diéu nay
chung to cac kiéu gen da duogc xac dinh
chinh xéc bang phwong phap AS-PCR.

Khoa hoc va cong nghé Quéc gia tai tro
(NAFOSTED) da duoc Hoi dong dao
duae trong nghién ciu y sinh caa Vién Vé
sinh dich & trung wong chap thuan tai van
ban s6 18/HDDD ngay 24/3/2011.

va G, khéng c6 san pham phu. Do vay,
nhiét d6 bat mdi 54°C duoc chon dé xay
dung quy trinh phan tich gen. Trinh tu
doan gen san pham:

GATCGCTATAGGATTTAAAGCTTT
TATACTAAATGTGCTGGGATTTTGCA
AACTATAGTGTGCTGTTATTGTTAATT
TAAAAAAACTCTAAGTTAGGATTGAC
AAATTATTTCTCTTTAGTCATTTGCTT
GTATCACCAAAGAAGCAAACAAACA
AACAAAAAAAAAAAGAAAAAGATCT
TGGGGATGGAAATGTTATAAAGAATC
TTTTTTACACTAGCAATGTCTAGCTGA
AGGCAGA

(B) Alen G

Hinh 1. Hinh dnh dién di san pham PCR & cac gidi nhiét dé bdat moi.
(A)nhan biét alen T, (B) nhan biét alen G. Giéng 1, 2, 3 ¢6 chiaa mau ADN,
gieng 4 la chung am khéng c6 ADN.

3.2. Toi wu ho4 quy trinh AS-PCR

Két qua dién di 80 san pham PCR sau
khi da lya chon dugc nhiét d6 gan mqi VOi
chu trinh nhiét chq phan tng PCR gom 3
giai doan: (1) bién tinh ban dau 95°C

trong 3 phut; (2) 32 chu ky: 95°C trong 30
giay, gan mdi & 54°C trong 30 gidy, 72°C
trong 40 giay; (3) thoi gian kéo dai 72°C
trong 8 phut, bao quan ¢ 25°C (Hinh 2).
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Hinh 2. Chu trinh nhiét cua phan izng AS-PCR

Céc bang trén gel agarose xac dinh
duoc kiéu gen khi thuc hién phan tich
SNP LPL rs320 bing phuong phap AS-
PCR v¢i 80 mau AND (Hinh 3, 4). Kiéu
gen GG khi ¢ phan (ng nhan biét alen G
c6 bang va phan tng nhan biét alen T

7T T6 66 TG TG TG

240 bp - e

khong co bang; kiéu gen TG khi c6 bing
& ca hai phan tng nhan biét alen G va T;
kiéu gen TT chi c¢6 bang ¢ phan tng nhan
biét alen T va khong c6 bang ¢ phan tng
nhan biét alen G; kich thuéc san pham sau
dién di déu c6 kich thudc 1a 240 bp.

200 bp

e T4 Ths TE i

200 bp

Hinh 3. San phdm PCR SNP LPL rs320 trén dién di gel
agarose 1,5% cua 16 mau ADN

Tur trai sang phai co tat ca 16 mau Véi 16 gleng twong tng trong d6 c6 03 mau da biét kiéu gen
de kiém chung gom kiéu gen TT & giéng s6 3, kiéu gen TG & giéng sb 4 va kiéu gen GG & giéng

$6 5. Giéng s6 17 (M) la thang chi thi

AlenT

Alen G

Hinh 4. San pham PCR SNP LPL rs320 trén dién di gel
agarose 1,5% cua 64 mau ADN
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3.3. Giai trinh tw xac dinh kiéu gen
Dua vao két qua giai trinh tuw mau
PCR d4 tinh sach, xac dinh duoc cac kiéu
gen dong hop GG, TT va di hop TG
(Hinh 5). Béi chiéu véi két qua AS-PCR
va phuong phap giai trinh tu gen Sanger,
két qua cho thay hai phuong phap co do

120 130

13S

tuong dong khi phan tich kiéu gen. Nhu
vay, quy trinh AS-PCR phan tich SNP
LPL rs320 cho két qua dam bao do tin cay
v6i muc tiéu phan tich cac kiéu gen trén
dbi twong nghién cuau.

A <3 < g L 14 1} | < < 1 I |
.
. |‘||\
L\L,_/,'\ .__‘I_/ ik AR /\u ATR'R'ATA'EY AT, L T Y VVY UM _J X
120 A2S 130 A3S 140 i = S0 1SS
| | | | | =22 | | |
< < 1" < <SC 1 1 <5 C 1 1 I <Gt 1 | s 1 < | I <Gl
= \
f A 7\ N A VA A | l
FAVA' \\_i ;__‘.'/ \< YVVV )/_'._ JATATA'S'SIATA'ATA'ATATA'SS'AIATA'RATATA'ATS A
120 12S 130 135S 140 1 > 150 1SS
< 1 L 1 | (I lce 1 1 1
< < | < i cC L} | <35 C I 1 | < 1 L} 1 I 1 I <G
; A A AAn n / \ \ A\ p \
FAVIVAVS SVAVATAVATATATAVAVAUS AVATATRISTAYA'ATAAVATA'W AR ATA'ATAVATATA A

Hinh 5. Két qud gidi trinh t phan tich kiéu gen ciza SNP LPL rs320.

(A) kicu gen dong hop tir GG c6 mét dinh G duy nhat; (B) kiéu gen di hop tr TG c6 hai
dinh nucleotide G va T Iong vao nhau; (C) dong hop tir TT ¢6 mét dinh T duy nhat

IV. BAN LUAN

Nghién ctiu vé gen lién quan dén bénh
da dugc thuc hién trong cac nhiéu nim
gan day. Cac nghién cau di truyén co thé
gitip dua ra ca thé hoa cac phuong phap
diéu tri v&i sy hiéu biét chinh xac vé
nhitng ngudi c6 nguy co ddi véi cac bénh,
nhét la cac bénh dang c6 xu huéng gia
tang va dé lai nhitng hau qua nang né cho
ca nhan va xa hoéi nhu bénh dai thao
duong, ting huyét ap, ung thu.... Bidu nay
mang lai phuong phap tiép can cé hé
thdng dé chira bénh, giup phat hién bénh
nhanh & giai doan dau, xac dinh chinh xac
dac diém cua bénh va chi dinh cac bién
phap phong ngira can thiét [9].

Gen LPL nam trén nhanh ngin cua

nhiém sac thé s6 8, bao gom 10 exon va 9
intron, véi chiéu dai 1a 30kb. Gen mi hoa
cho protein gom 475 amino acid la
enzyme LPL, dong vai tro quan trong
trong qua trinh chuyén hoa lipid [10]. Gen
nay cé trén bé mat cua cac té bao noi md
ciia mao mach, dugc téng hop chu yéu
trong m6 m& va mé co sau d6 duoc tiét ra
va lién két véi glycosaminoglycan trén té
bao noi mé cua mao mach. LPL gop phan
vao qué trinh chuyén hoa triglyceride va
HDL-C, din dén giam triglyceride va
tang HDL-C [11,12].

Da hinh don nucleotide LPL rs320
nam & vi tri 8:19961566 tai intron, day la
da hinh thuong duoc tim thy trong nhiéu
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cac nghién ctru khac nhau. Nghién ctu
cua Ezzat (2023) trén nhing ngudi bénh
dai thao duong cho thdy nhitng ngudi dai
thao duong co Kiéu gen TT cua SNP LPL
rs320 mic RLLM nhiéu hon so v&i nhing
ngudi c6 kiéu gen TG va GG (p =
0,034)[13]. Ngoai ra, SNP LPL rs320 co
anh huong I6n dén muec lipid, gay réi loan
lipid mau ¢ nguoi A rap véi su tang dang
ké s nguoi bi RLLM ¢ nhimg nguoi c6
kiéu gen TT so v&i s6 ngudi bi RLLM &
ngudi ¢ kiéu gen TG va GG [4].

Hién nay, c6 nhiéu phuong phéap dugc
st dung d& phan tich da hinh don
nucleotide & nguoi. Mdi phuong phap
déu co6 nhitng uu diém va han ché riéng,
vi vay viéc lya chon phu thudc vao diéu
kién va muc tiéu cu thé caa tirng nghién
ciu. Phuong phap AS-PCR la mot
phuong phap co nhiéu vu diém nhu thiét
ké moi don gian, do chinh xac va do tin
cay cao, chi phi thdp hon cic phuong
phap khac. Do d6, AS-PCR dugc xem la
lya chon phi hop va dugc sir dung phé
bién trong nhiéu phong thi nghiém. Nhiéu
nghién cau trén thé gioi da sir dung
phuong phap AS-PCR dé phan tich gen.
Nghién ctu cua Darawi va cong su

V. KET LUAN

Nghién cueu nay da xay dung thanh
codng quy trinh AS-PCR @dé xac dinh SNP
LPL rs320. Két qua thyc hién phan ung
AS-PCR cho SNP LPL rs320 dugc doi
sanh véi ket qua giai trinh ty Sanger cho
da hinh nay. Quy trinh k¥ thuat nay co thé
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