HNUE JOURNAL OF SCIENCE DOI: 10.18173/2354-1059.2020-0015
Natural Sciences, 2020, Volume 65, Issue 3, pp. 123-129
This paper is available online at http://stdb.hnue.edu.vn

TOI UU QUY TRINH PHAN TiCH PA HINH PON NUCLEOTID RS320
THUQC GEN LIPOPROTEIN LIPASE O NGUOI VIET NAM

Pham Thi Bich Pao®, Duong Tuin Linh? Bui Thi Thiy Nga? Nguyén Anh Ngoc?,
Tran Quang Thuyén®, Tran Thi Lan Anh?, Phing Thanh Huong® va Tran Quang Binh?
'Bé mon Y sinh, Truong Cao dang Duoc Trung wong Hdi Duong
%Vién Dinh Duong, Vién Y hoc Du phong Qudn dgi
“Bé mon Hoa sinh, Truong Pai hoc Dwoc Ha Ngi

Tém tit. Da hinh rs320 trén gen Lipoprotein lipase (LPL) d duoc bao cdo co lién quan
dén triglycerid, cholesterol toan phan, lipoprotein ti trong cao, lipoprotein ti trong thap. Dé
phén tich da hinh nay & quan thé nguoi Viét Nam, nghién ciru ¢6 muc tiéu téi wu phwong
phép khuéch dai gen - Pa hinh chiéu dai doan cit giéi han (Polymerase chain reaction-
restriction fragment length polymorphism - PCR - RFLP) vai cac cap mdi, chu trinh nhiét,
enzyme giéi han dugc lya chon, thir nghiém dé xac dinh didu kién ti wu. Két qua, ching
t6i da t6i wu dwoc quy trinh PCR véi nhiét d6 bat cap 57 °C, phan ng cit cua ciia enzyme
gi6i han can it nhat 3 don vi enzyme Hindlll. Mot s6 mau dai dién cho 3 kiéu gen GG, TG,
TT sau khi xac dinh bang PCR - RFLP duoc phan tich lai bang phuong phap giai trinh ty
cho két qua tuong dong Quy trinh x4c dinh kiéu gen ciia da hinh rs320 bang phuong phap
PCR - RFLP c6 thé 4p dung trén ‘quy m6 16n dé xac dinh ti 1& kiéu gen va phan tich mdi
lién quan gitra da hinh rs320 v&i ri loan lipid mau.

Tar khoa: Gen LPL, rs320, PCR - RFLP.

1. Mé& dau

R&i loan lipid méu 1a tinh trang bénh i khi c6 mét hozc nhiéu thdng sé lipid bi réi loan:
tang cholesterol hodc tang triglycerid (TG), hodc tang lipoprotein ti trong thap (LDL- C), hodc
giam lipoprotein ti trong cao (HDL-C) [1]. Yéu t6 nguy co dan toi rdi loan lipid mau gom yéu
t6 di truyén, yéu t6 moi truong, che do an, tap thé duc, béo phi hay cac bénh nhu tiéu duong,
bénh than, bénh gan. Trong d6 yéu té di truyén chiém t6i 40 - 60% [2]. Cho tdi nay da phat hién
dugc hon 500 da hinh don nucleoid (SNP) trong 167 loci trén bo gen nguoi 6 lién quan dén rbi
loan lipid mau [3]. Mot sé gen lién quan dén rdi loan lipid mau di duoc xac dinh la: LPL,
ABCA1 (ATP-binding cassette subfamily A member 1), LIPG (lipase G), PCSK9 (Proprotein
convertase subtilisin/kexin type 9), LIPC (lipase C), CETP (Cholesteryl ester transfer protein),
APOB (apoprotein B), APOE-C1-C4-C2 (apoprotein E-C1-C4-C2), APOAL-C3-A4-A5
(apoprotein A1-C3-A4-A3) [4]. Gen LPL nam trén canh ngan cia nhidm sic thé s6 8, vi tri 21.3
bao gdm 10 exon va 9 intron, chiéu dai 30 kb [5], ma héa cho enzyme LPL (Lipoprotein lipase)
c6 vai tro thiy phan TG cua chylomicron va Lipoprotein ti trong rat thap (VLDL - Very Low
Density Lipoproteins)
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thanh acid béo ty do va glycerol. Pay la budc quyét dinh téc do cua qua trinh chuyén hoa
lipoprotein [6]. Cac nghién ctru 1dm sang cling da kiém tra cac dot bién mat chirc ning cua
LPL dan t6i réi loan lipid mau nhu bénh ting chylomicron mau c6 tinh chat gia dinh [7] hodc
bénh ting lipoprotein I [8]. Cho téi nay c6 khoang 100 bién thé da dugc xac dinh trén gen LPL.
Trong d6 da hinh don nucleotid rs320 1a da hinh pho bién trén gen LPL [5] da dwoc béo céo co
lién quan dén triglycerid va ndng d6 HDL-C [9-11], cholesterol toan phan [12, 13], LDL-C [14] &
mot s6 dan toc.

C6 nhiéu phuwong phap xac dinh SNP nhu PCR - RFLP (Polymerase chain reaction-
restriction fragment length polymorphism) [15], AS - PCR (Allele-Specific PCR), realtime- PCR [16],
giai trinh ty. Trong d6 phuong phap PCR - RFLP la ki thuat chinh xac, it t6n kém va khong yéu
cau cac thiét bj dit tién, thiét ké cho PCR-RFLP dé dang [15]. ]. Phuong phép PCR- RFLP ciing
d3 duoc sir dung dé phén tich da hinh don nucleotid trén mot s6 gen tai cac phong thi nghiém &
Viét Nam nhu APOA5 (Apolipoprotein A5) [17], CDKN2A (cyclin-dependent kinase Inhibitor
2A) [18].

Nghién ctru nay c6 muc tiéu téi wu phuong phap PCR-RFLP c6 tham khao cap mdi trong
nghién ciru caa Ranjit [19] dé phan tich da hinh don nucleotid rs320 thudc gen LPL & ngudi
Viét Nam. Két qua cua nghién ciru ndy s& gilip cho viéc phén tich da hinh gen LPL rs320 trén
quy mé 16n trong nghién cau tiép theo.

2. No¢i dung nghién ctru

2.1. Poi twong, hoa chit va phwong phap nghién ciru

* Poi twong nghién ciru: Gom 15 ngudi dan toc Kinh tir 40 - 64 tudi tai tinh Ha Nam tham
gia nghién ctru. D& tai 1a mot phan cua “Nghién ctru thuan tip 5 nim vé bénh dai thao duong
Typ 2 va hdi ching chuyén héa & nguoi Viét Nam: Vai tro yéu té di truyén va 16i séng” da duoc
Hoi dong y duc cua Vién Vé sinh dich t& Trung wong theo quyét dinh s6 IRB-VN01057-
34/2016.

* Héa chit: Kit Wizard® Genomic ADN Purification (Promega, USA), GoTaq Green
Master mix 2x (Promega), nudc tinh sach GIBCO® UltraPure Distilled Water (Invitrogen),
enzyme HindIII (NEB, Anh Qudc), thach Agarose (Promega, My), dém UltraPureTM 10X TBE
Buffer (Invitrogen, My), Redsafe (Intron Biotechnology, Han Qudc), thang chudn ADN (Intron
Biotechnology, Han Qudc)

* Phwong phdp tich chiét ADN tir mau toan phan: Phuong phap tach ADN tir té bao bach
cau trong mau toan phan sir dung bo Kit Wizard® Genomic ADN Purification (Promega, USA).

* Xdc dinh kiéu gen bang phwong phdp RFLP-PCR

Budc 1. Ding phan iimg PCR dé khuéch dai doan gen chira SNP rs320

Ciap moi str dung gom moi xudi LPL rs320F: 5°- GATGCTACCTGGATAATCAAAG -3
va mdi ngugc LPL rs320R 5°- CTTCAGCTAGACATTGCTAGTGT -3’ (IDT, My) theo nghién
ctru cua Ranjit [19].

Kiém tra moi trén trang mang Blast primer [20] va Primer3web [21] x4c dinh tinh dic hiéu
ctia moi, chiéu dai cta san ph?im. Tién hanh thu nghiém voi cac nhiét do bét cap khac nhau dé
Ivrra chon nhiét ¢ bét cap t8i uu cho quy trinh.

Budc 2. Pién di dé kiém tra san pham PCR

San pham PCR dugc dién di trén thach agarose 2,0% & 100V trong 40 phdt, nhuém véi
Redsafe, thang chuan ADN va duoc chyp hinh anh dién di trén may Geldoc.

Bude 3. U san pham PCR véi enzyme gidi han dic hiéu véi SNP rs320

Enzyme gidi han HindIIl tham khao [19] c6 trinh ty va vi tri cit:
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5" ...AlAGCTT...3’

3’...TTCGA?TA...5

Kiém tra san pham cit trén trang mang [22] véi enzyme HindIII dé xac dinh san pham sau
khi 1 enzyme.

Lay san pham PCR 1 vé6i enzyme Hindlll trong 20 phiit & 37 °C.

BueGe 4. Dién di kiém tra san pham sau khi 1t enzyme

Di¢n di kiém tra san pham sau i véi enzyme trén thach 2,0%, ding dém TBE 0,5X, nhudm
RedSafe, s dung thang chuén DNA. Kiém tra san pham sau khi dién di trén may Geldoc. Danh
gia két qua kiéu gen bang kich thudc cta cac bang dién di thu dugc trén hinh anh dién di.

* Phwong phdp gidi trinh tw gen

Phuong phdp gidi trinh tu gen dung dé kiém tra két qua xac dinh kiéu gen bﬁr}g phuong
phap PCR-RFLP. San pham PCR duogc tinh sach. Lay m6t s6 mau twong tng voi 3 ki€u gen TT,
TG, GG gui cong ti Marogen, Han Qudc lam giai trinh ty gen. K&t qua giai trinh ty dugc so
sanh vdi ket qua phan tich kiéu gen ctia phuong phap PCR-RFLP.

2.2. Két qua va ban luan

2.2.1. Khio sat nhiét dd bit cip va enzyme

Kiém tra mdi trén trang mang Blast primer [20] va Primer3web [21] cho san pham c6 kich
thudc 355 bp. Sau d6 duge tién hanh phan tng PCR dé xéac dinh nhiét do bat cap t6i vu.

Thanh phan caa phan @mg PCR: 2,5 puL nudc tinh sach; 6,0 pL master mix GoTaq Green
PCR; 0,75 pmol moi mdi loai (néng dd 10 pmol/ul); 2 uL DNA (néng do 10 ng/ul) trong tong
thé tich 14 12 L.

Chu trinh phan tng: giai doan bién tinh & nhiét d6 94 °C trong 3 phut; tiép theo 32 chu ki &
94 °C trong 30 gidy; giai doan bat cip trong 30 gidy dugc thyc hién & 4 nhiét &6 khac nhau: 56 °C,
57 °C, 58 °C, 59 °C; giai doan kéo dai & 72 °C trong 30 gidy, giai doan u & nhiét do 72 °C trong
8 phut.

56°C 57°C 58°C 59°C

Hinh 1. Hinh @nh di¢n di sdn phdm PCR ciia mét sé mdu nghién cru
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Hinh 14: Hinh anh dién di san pham PCR cuia 3 mau nghién cizud 4 nhiér dg bdt cap
56 °C, 57 °C, 58 °C, 59 °C; giéng 1, 2, 3: nhiér dé bdt cdp la 56 °C; giéng 4, 5, 6: nhiér dg bat
cdp la 57 °C; giéeng 8, 9, 10: nhiér dé bat cap la 58 °C; giéeng 11, 12, 13: nhiér dg bt cap la 59 °C;
gieng 14: 1a mau chitng dm (meéc); giéng 7: thang chudan ADN.

Hinh 1B: Hinh anh dién di san phcfm sau khi u enyzm cua 3 mau PCR & nhiét do 57 °C;
Giéng 1, 2, 3: 3 mau san pham PCR sau khi i enzyme, giéng 4. thang chudn ADN.

Két qua dién di san pham PCR ciia 3 mau nghién cau ¢ 4 nhiét do bat cap 56 °C, 57 °C, 58 °C,
59 °C dugc thé hién ¢ Hinh 1A cho thdy ¢ ca 4 nhiét do bit cip déu cé cac bang dién di san
pham PCR, trong d6 & nhiét d6 57 °C bang dam va rd nét nhat.

Lay san phdm & nhiét d6 bt cap 57 °C i enzyme Hindlll trong 20 phit ¢ 37 °C. Mdi phan
Ging cit enzyme chira 12,85 pL nudc tinh sach; 2,0 uL 10x NEBuffer; 0,15 pL HindIII (3 don vi)
va 5,0 pL san phim PCR. San phdam PCR sau u enzyme dugc dién di thé hién & Hinh 1B cho
thidy mau 1, 3 c6 2 bang 138 bp va 217 bp, mau 2 c6 3 bang 138 bp va 217 bp, 355 bp.

Nhu vy nhiét d6 57 °C 1a nhiét do bét cap ti uu ciia quy trinh x4c dinh gen cua da hinh
rs320. Lugng enzyme HindIII u 1a 3 don vi/phan tng.

2.2.2. Két qua xac dinh kiéu gen

Sau khi khao sat nhiét d6 bat cip va enzyme Hindlll, chiing tdi tién hanh xac dinh kiéu gen
ctia mot s6 mau nghién cau.

Két qua dién di san phdm PCR (Hinh 2A) va sau khi cit bang enzyme gidi han Hindlll
(Hinh 2B) ctia mot s6 mau nghién ciru cho théy ti 18 xac dinh kiéu gen ciia cac mau nghién cau
12 100%. Cin ctr vao cac bang san pham sau khi @ v&i enzyme gidi han dé xac dinh kiéu gen.
Cac mau 3, 4,9, 11, 13, 14, 15 mang kiéu gen TT. Cac mau 1, 5, 6, 7, 8, 10, 12 c6 kiéu gen TG.
Mau 2 mang kiéu gen GG.

©CCYY 1 2 3 4 5 6 7 8 9 10 11 1213 14 15 16 17

Mau

B Giéng

XD TG GG TT TT TG TG TG TG

——

Hinh 2. Hinh dnh dién di sdan pham PCR (A) va sau khi cdt véi enzyme gidgi hgn (B)
czia mgt s6 mdu nghién ciu
A: Két qua dién di 15 san pham PCR 355hp, giéng 1 - 8 va 10 - 16: cac mau nghién cuu, gieng 9:
thang chudan ADN; gieng 17: Chirng am; B: Ket qua di¢n di 15 san pham PCR sau khi u vdi
enzyme Hindlll, gieng 1 - 8 va 10 - 16: cac mau nghién cuu, gieng 9: thang chuan ADN
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2.2.3. Kiém tra d9 chinh xac cia phwong phap
Mot sb miu twong ing voi 3 kiéu gen GG, TG, TT sau khi xac dinh bang PCR- RFLP
dugc dem giai trinh ty. Két qua Hinh 3 cho thay tai vi tri SNP rs320 (vi tri nucleotid 142) kiéu
gen GG duoc biéu thi mau den (Hinh 3A), kiéu gen TG duoc biéu thi mau do va den (Hinh 3B),
kiéu gen TT dugc biéu thi mau do (Hinh 3C). Két qua cho thdy xac dinh kiéu gen bang phuong
phap PCR-RFLP hoan toan tring khép voi két qua giai trinh tu.
Nhu vay phuwong phap xac dinh kiéu gen bing phuong phap PCR - RFLP & nghién ctiu nay
dd duogc khao sat va trién khai 13 ki thuat chinh xac, khong yéu cau cac thiét bi dat tién, khong
yéu cau k¥ thuat cao, thiét ké d& dang va co thé ap dung ¢ nhiéu phong thi nghiém tai Viét Nam
dé xac dinh kiéu gen LPL rs320 ¢ nguoi Viét Nam.
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|
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I I I I | 22 | I I
GAGATCGCTATAGGATTT GCTITTTATACT T Gl
] {
A _‘
|
| k \
L SN
120 125 130 135 140 145 150 155
& | I | I | g | I |
GAGATCGCTATAGGATTT GCTTTTATACT TGT

A

T

Hinh 3. Két qud gidi trinh tw ciia 3 mdu c6 kiéu gen GG, TG va TT
Hinh A: kiéu gen GG, hinh B: kiéu gen TG, hinh C: kiéu gen TT

3. Kétluan
Quy trinh x4c dinh kicu gen LPL rs320 bing phuong phap PCR-RFLP & quén thé nguoi
Viét Nam da duoc toi wu gom 4 budce sau:
Budc 1: dung phdn tmg PCR dé khuéch dai doan gen chira SNP rs320 v6i nhiét do bét méi
la 57 °C; Budc 2: dién di dé kiém tra san pham PCR; Budc 3: san pham PCR dugc cat bang
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enzyme gisi han Hindlll véi 3 don vi/phan ung; Budc 4: dién di san pham sau khi i enzyme
trén thach agarose 2,0% trong 40 phut ¢ 100 V.

Quy trinh nay c6 thé ap dung dé xac dinh ti 1¢ kiéu gen va phéan tich mdi lién quan giita da
hinh rs320 véi rdi loan lipid.
Loi cdm on. Nghién ctru nay duoc tai trg bai Quy Phat trién khoa hoc va cong nghé Quéc gia
(NAFOSTED) trong d¢ tai ma sé 106-YS.01-2015.10.
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ABSTRACT

The optimal protocol for analysis of single nucleotide polymorphism rs320
on Lipoprotein Lipase gene of Vietnamese populations

Pham Thi Bich Dao', Duong Tuan Linh? Bui Thi Thuy Nga®, Nguyen Anh Ngoc?,
Tran Quang Thuyen®, Tran Thi Lan Anh*, Phung Thanh Huong®, Tran Quang Binh?
'Department of Biomedicine Hai Duong Central College of Pharmacy

National Institute of Nutrition, *Military Institute of Preventive Medicine
*Department of Biochemistry, Hanoi University of Pharmacy

The rs320 polymorphism of LPL gene has been reported to be associated with triglycerides,
total cholesterol, HDL-C, and LDL-C. To analyze this polymorphism in Vienamese
populations, the study aimed to optimize the polymerase chain reaction-restriction fragment
length polymorphism (PCR-RFLP) method with primers, thermal cycles, and restriction enzyme
which were selected and tested to identify opimal condition of PCR-RFLP method. The GG,
TG, and TT genotypes by PCR - RFLP methods were confirmed by the sequencing method. The
experimental results determined the annealing temperature of 57 °C for PCR, the minimum 3
units of Hindlll for incubation with PCR product. In conclusion, this optimal PCR-RFLP
method can be applied to genotype LPLrs320 in large populations to investigate the association
between the rs320 polymorphism and dyslipidemia.

Keywords: LPL gene, rs320, PCR - RFLP.
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