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Nghién ciru rng dung ky thuat PCR-RFLP trong xac dinh da hinh
rs3025039 (+936C>T) cua gene VEGFA
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Tém tat

Pat van dé: Gene VEGFA m3 hod cho VEGF-A, |a yéu t6 quan trong nhat trong su hinh thanh mach mau.
Da hinh rs3025039 (+936C>T) clia gene VEGFA c6 lién quan véi nhiéu bénh Iy. Dé tai nham muc tiéu: (1) Ung
dung ky thuat PCR-RFLP xac dinh da hinh rs3025039 (+936C>T) cla gene VEGFA; (2) Budc dau khao st sy
phan bé céc kiéu gene va tan suét allele clia da hinh rs3025039 & nhém ngudi tinh nguyén. P6i twong va
phuong phap: Tach chiét DNA tir mau mau ngoai vi clia 60 tinh nguyén vién. Xac dinh da hinh rs3025039
(+936C>T) clia gene VEGFA bang ki thuat PCR-RFLP. Kiém chitng ngau nhién mdt s mau cho mdi kiéu gene
bang gidi trinh tu Sanger. K&t qua: Tat cd cdc mau duoc kiém chirng déu cho két qua twong dong. Sy phan
b6 céc kidu gene clia da hinh rs3025039 gene VEGFA la CC, CT va TT lan lwot chiém ty 1& 80%, 16,7% va 3,3%.
Tan suat cac allele Cva T [an lwot 13 88,3% va 11,7%. K&t luan: Ap dung thanh cong ky thuat PCR-RFLP dé xac
dinh da hinh rs3025039 (+936C>T) gene VEGFA, tao tién dé cho céc nghién ctru tiép theo vé maéi lién quan
gitta da hinh nay va cac bénh ly khac nhau trén lam sang.
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Abstract

Background: The VEGFA gene encodes vascular endothelial growth factor A (VEGF-A), which plays a
key role in vasculogenesis and angiogenesis. The VEGFA rs3025039 (+936C>T) polymorphism is associated
with many diseases. This study aimed to: (1) Apply PCR-RFLP technique to identify the VEGFA rs3025039
(+936C>T) polymorphism; (2) Primarily evaluate the distribution of genotypes and allele frequencies of
the rs3025039 polymorphism in volunteers. Materials and methods: DNA extraction was isolated from
peripheral blood of 60 volunteers. Determining the VEGFA rs3025039 (+936C>T) polymorphism by PCR-RFLP
technique. Confirming the results of the genotypes randomly by Sanger sequencing. Results: All PCR-RFLP
results of validated samples were in concordance with sequencing results. The distribution of CC, CT and TT
genotypes by rs3025039 polymorphism accounted for 80%, 16.7% and 3.3%, respectively. The frequencies
of Cand T alleles were 88.3% and 11.7%, respectively. Conclusion: Successfully applying PCR-RFLP technique
to determine the VEGFA rs3025039 (+936C>T) polymorphism, which establishes the groundwork for further
research into the association between this polymorphism and various disorders.
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1. AT VAN BE

Yéu t6 tang trudng ndi mdé mach mau VEGF-A
(Vascular endothelial growth factor A) la thanh vién
dau tién cla ho protein bao gdbm cac yéu td tang
trwdng khac nhu VEGF-B, VEGF-C va yéu t6 ting
tredng banh nhau (placental growth factor: PIGF)
[1]. YEu t6 VEGF-A dugc phét hién [an dau tién vao
nam 1983 [2], sau d6 gene ma hoa né la VEGFA dugc
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tao dong vao ndm 1989 [3]. Gene VEGFA nam trén
nhanh ngan nhiém sic thé 6 (6p21.1) va bao gom
8 exon. VEGF-A 13 yéu t6 diéu hoa quan trong nhat
trong sy hinh thanh mach mau. Vi vay, VEGF-A can
thiét cho cac qué trinh hinh thanh mach mau va
sinh mach mau cla phéi, né cling dugc xem 13 yéu
t6 trung gian quan trong cla su tan tao mach mau
trong ung thu va cac bénh ly khac [4]. Sy biéu hién
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manh cla VEGF-A dwoc quan sat thay trong nhiéu
mo khac nhau, nhu hé sinh san nit, md thi€u mau
cuc bd, khéi u va cédc dong t& bao chuyén dang. Cé su
bién thién kha 1&n vé ndng dd VEGF-A huyét tuong
va sy biéu hién gene VEGFA giita ngudi nay va ngudi
khac. Ndm 2000, [an dau tién Renner va cdng sy phat
hién mot da hinh méi thuéc vung 3’ khéng dich ma
cla gene VEGFA cé lién quan dén mirc d6 biéu hién
cla gene [5]. PS la da hinh don nucleotide, vdi sy
thay thé C thanh T & nucleotide th&t 936, nén duoc
goi la da hinh +936C>T, hay da hinh rs3025039 theo
danh phap méi.

Nhiéu nghién ctru @3 cho thay da hinh rs3025039
cé mai lién quan véi nhiéu bénh ly khac nhau nhu
tién san giat [6], say thai lién tiép [7], bénh mach
vanh [8], tdm than phan liét [9], bénh than kinh
ngoai bién & bénh nhan dai thao duong type 2
[10], va nhiéu bénh Iy ung thw khac nhau [11]... Vi
vay, viéc xay dwng mot quy trinh ki thuat sinh hoc
phan t&r don gian va chinh xac dé xac dinh da hinh
rs3025039 (+936C>T) clia gene VEGFA la can thiét,
nham tao tién dé cho viéc khao sat cac mdi lién quan
cla da hinh nay véi nhiéu bénh Iy khdc nhau. Ngoai
ra, tan suat cac allele cling nhu sy phan bé kiéu gene
cla cac da hinh thwdng thay déi tuy theo cac ching
tdc. Trong khi dé, & Viét Nam chua c6 dit liéu nao vé
da hinh rs3025039. Vi vdy, ching téi ti€n hanh dé tai
nay nham cac muc tiéu nhu sau:

1. Ung dung kj thudt PCR-RFLP xdc dinh da hinh
rs3025039 (+936C>T) cta gene VEGFA.

2. Budc dbu khéo sdt sy phén bé cdc kiéu gene
va tan sudt allele cua da hinh rs3025039 & nhém
nguoi tinh nguyén.

2. D01 TUQNG VA PHUO'NG PHAP NGHIEN CU'U

2.1. Ddi twong nghién ciru

Nghién ciru duwoc thyc hién trén 60 nguoi tinh
nguyén, bao gébm 30 nam va 30 nit trwdng thanh,
strc khoé binh thuwong. Thoi gian thyc hién tir thang
4 dén thang 10 nam 2021, tai B6 mén Di truyén Y
hoc, Trudng Dai hoc Y - Dugc, Pai hoc Hué. Dé tai
nghién ciru dwoc théng qua Héi déng Y dirc, ma sb
H2021/229.

Mbi nguoi duoc 1dy 2 ml mau tinh mach ngoai
bién, trong 6ng chong dong bang EDTA.

2.2. Phuwong phap nghién ciru

+ Tdch chiét DNA

- Tach chiét DNA tir mau mau ngoai vi bang kit
Wizard genomic DNA purification kit (Promega
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Corp., Madison, WI) theo protocol chuan.

- Néng d6 DNA duwoc do bang may quang
phé k& NanoDrop 2000 UV-Vis (Thermo Scientific,
Wilmington, USA), sau dé pha lodng & ndng do 100
ng/ul trong dém TE roi gilt & nhiét d6 -20 °C. D6 tinh
sach ctia DNA tach chiét dwoc danh gia bang ty s6
A260/A280, chi nhitng mau cé ty s6 nay trong khoang
1,8 - 2,0 duoc st dung cho nghién ctu.

+ Xdc dinh da hinh béng kyj thuét PCR-RFLP

Bwdc 1: Thuc hién phén tng PCR khuéch dai
doan gene VEGFA chtra da hinh rs3025039

Trong nghién cru nay ching t6i s& dung cap moi
duoc thiét k& bdi Amin-Beidokhti nhwng ¢é t6i wu
hod cac diéu kién phan &rng [12].

- Trinh ty cdp modi duwoc thiét ké bdi Amin-
Beidokhti [12]:

M®bi xudi 5'- CCTCAGATGTGACAAGCCGA -3’

Mbi nguoc 5’- TTCCGGGCTCGGTGATTTAG -3’

- Thanh phan phan &ng: 12,5 pl GoTaq Green
Master Mix 2X (Promega), 10 pmol méi mdi xudi va
moi nguoc, 100 ng DNA khudn mau va nuéc cat vo
trung d3 khir nuclease cho dd 25 pl.

- Phan &ng PCR duoc thyc hién trén may Agilent
SureCycler 8800 (Agilent Technologies, Malaysia),
véi diéu kién nhiét do:

+ Bién tinh ban dau & 95°C trong 5 phut

+ Sau d6 thuc hién 35 chu ky mdi chu ky gom:

. Bién tinh & 95°C trong 30 giay
. Gan moi: 52°C, trong 30 giay
. Kéo dai & 72°C trong 1 phut

+ Cudi cuing, kéo dai & 72°C trong 8 phut nita.

- S3n pham PCR duoc kiém tra bang cach dién
di trén gel agarose 1%, cé b6 sung thuéc nhudm
DNA RedView. Kich thwdc san phdm dy kién 13
328 bp.

Bwdc 2: Thuc hién cdt sén phdm PCR béng
enzyme cdt han ché

- S&r dung enzyme FastDigest Hinl1ll (Nlalll)
(Thermo Fisher Scientific, Vilnius, Lithuania).

Trinh tw nhan biét: 5’- CATG,-3’

3’-PGTAC -5

- Thanh phan phan &ng cat: 8 pl sdn pham PCR,
1 pl enzyme cat han ché Hinlll (Nlalll) (10 U/pl),
1,5 pl dém Green (10X), 4,5 pl nudc cat vo trung da
khir nuclease.

- U nhiét d6 37°C, thoi gian 45 phut trong bé 6n
nhiét.

- S3n pham cat duoc dién di trén gel agarose
2,5% c6 bd sung thudc nhuém DNA RedView, hiéu
dién thé& 80 V, thoi gian 80 phut.

- Kiéu gene twong &ng vi tri dét bién duoc xac
dinh nhu sau:
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Bang 1. Xac dinh kiéu gene ctia da hinh rs3025039 bang ki thu4t PCR-RFLP

Kiéu gene San pham phan &ng cit
S6 bang Kich thwéc (bp)
CcC 1 328
CT 3 63, 265, 328
T 2 63, 265

+ Kiém chirng két qud kiéu gene bédng gidi trinh tw Sanger

L4y ngau nhién mbi kiéu gene 3 mau dé kiém chirng k&t qua bing Sanger, cac budc thye hién nhu sau:

- Thuc hién PCR khuéch dai doan gene chira da hinh rs3025039 (+936C>T) bang cdp moi va diéu kién phan
ng nhu mé ta & budc 1 & trén.

- GUti san pham PCR va mbi dén phong thi nghiém chuyén gidi trinh ty Sanger, 1st BASE (Malaysia).

- Nhan két qua dudi dang file .seq va .ab1

- St dung phan mém tin sinh hoc BioEdit d€ doc cac dinh tin hiéu cda trinh ty.

- St dung cdng cu BLAST dé ddi chiéu vdi trinh ty gene tham chiéu clia co sé dit liéu GenBank.

- So sanh két qua xac dinh ki€u gene cla hai phuong phdp PCR-RFLP va gidi trinh tu Sanger.

+ Xdc djinh kiéu gene ciia nhém nguwéi tinh nguyén

Xac dinh kiu gene cho 60 ngudi tinh nguyén bing phwong phap PCR-RFLP.

2.3. Phuong phap xtr ly théng ké

- Xac dinh sy phan b6 céc ki€u gene & 60 ngudi tinh nguyén theo ty 1& phan tram.

- Kiém dinh can béng Hardy-Weinberg bdng cong cu online:

https://www.had2know.org/academics/hardy-weinberg-equilibrium-calculator-2-alleles.html

- So sénh sy phan bé kiéu gene tai vi tri da hinh rs3025039 vdi cac nghién ctru khéc.

- S&r dung phan mém théng ké y hoc MedCalc.

3. KET QUA NGHIEN cU'U
3.1. K&t qua trng dung ky thuat PCR-RFLP xac dinh da hinh rs3025039
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Hinh 1. Hinh dnh dién di san pham cda quy trinh PCR-RFLP xac dinh da hinh rs3025039
1A. San pham PCR khuéch dai doan gene VEGFA chira da hinh rs3025039
1B. S&n pham phan (ng cit bang enzyme Hin1ll

Nh@n xét: Sdn pham PCR duwoc thé hién qua cac bing dién di dam, rd nét, twong &ng kich thudc 328 bp.
Khong xuat hién bang clia san phdm khong déc hiéu va sdn pham bét cip gitra hai moi (primer dimer). Bing
san pham cat 328 bp va 265 bp rd rang, dd tin hiéu dé xac dinh cac kiéu gene twong rng. Cac bang 63 bp
c6 kich thuwdc nhé nén thuong chi thdy & kiu gene déng hop tlr TT do s6 luvgng nhiéu, con & kiéu gene CT
thudng khéng thay rd.
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CAGCACGGGT CC CAG CAC G GT COC CAGCATGGTTCOC
T

WA

Kiéu gene CC Kiéu gene CT Kiéu gene TT

Hinh 2. Hinh &nh tin hiéu gidi trinh ty twong &ng cac kiéu gene tai vi tri da hinh rs3025039
Nh@n xét: Cac dinh tin hiéu giai trinh tw rd rang, tai vi tri da hinh rs3025039 kiéu gene déng hop tir CC cho
thay mot dinh twong ng nucleotide C, ki€u gene dong hop tl TT cho thdy mot dinh twong (ng nucleotide
T, trong khi d6 kiéu gene dj hop t&r cho thdy hai dinh twong &ng nucleotide Cva T.
3.2. Pac diém clia nhém nghién ciru
Bang 2. Dic diém tudi, gidi va nhém nghién ciru

Pic diém chung SO lwgng Tylé %
Gigi
Nam 30 50
N 30 50
Tudi
<40 tudi 42 70
> 40 tubi 18 30
Tong 60 100

Nhén xét: Nhém nghién ciru cé ty 1& nam nita twong dwong nhau, 70% dudi 40 tudi.
3.3. Phan bé cac kiéu gene va can bang Hardy-Weinberg
Bang 3. Phan bd kidu gene theo da hinh rs3025039 (+936C>T) va can bang Hardy-Weinberg

Tan s6 ky vong theo can bang

Kiéu gene Tan sd quan sat (%) Hardy-Weinberg p
cC 48 (80) 46,8
CT 10 (16,7) 12,4 0,138
TT 2(3,3) 0,8
Téng 60 (100) 60

Nhén xét: Kiéu gene CC chiém da s8 (80%). Ki€u gene TT rat it, chi 3,3%. Su phan bé cac ki€u gene dat can
bang Hardy-Weinberg (p > 0,05).

11,7%

X

m Allele C
= Allele T

88,3%

Hinh 3. Biéu d6 ty |é céc allele C va T cta da hinh rs3025039
Nhén xét: Allele C chiém da s6 vdi ty |1& 88,3%, trong khi dé allele T 13 alelle hiém v&i ty 1& chi 11,7%.
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4. BAN LUAN

DAy la nghién clru dau tién & Viét Nam thuc hién
xac dinh kiéu gene tai da hinh rs3025039 cla gene
VEGFA. Chung t3i thuc hién k§ thuat PCR-RFLP 13 k§
thuat sinh hoc phan t&r don gian, cé thé trién khai &
cac phong xét nghiém cé thiét bj sinh hoc phan t&r co
ban, déng thoi k§ thuat nay cé dé chinh xac cao néu
chuan hoa tét. Ky thuat PCR-RFLP chi &p dung dé xac
dinh ki€u gene d6i vdi cac bién thé (dot bién hoac
da hinh) cé lién quan dén trinh tu nhan biét cia mét
enzyme cat han ché (restriction endonuclease) nao
dd. Cu thé, tai vi tri da hinh rs3025039, c6 trinh tu
5’-CACG-3’, trong dé nucleotide C thi hai (in dam,
gach chan) tuwong ng vi tri +936 trén gene VEGFA
c6 thé bi thay thé& thanh T. Nhirng allele T nay s&
mang trinh ty 5’-CATG-3’ ¢6 tinh ldp lai ddo nguoc
va la trinh tu nhan biét clia enzyme cat han ché type
I, Hin1Il (Nlalll). Vi vay, enzyme Hinlll d3 dugc sk
dung dé cat san pham khuéch dai doan gene chira
da hinh rs3025039 nham xac dinh kiéu gene. San
pham PCR cla kiéu gene dong hop tir CC khong bi
cat, kiéu gene dong hop t& TT bj cit hoan toan, trong
khi d6 ki€u gene di hop tl&r CT s& cé san pham cla
allele C khéng bj cat va san pham cua allele T bj cat.
Vi vay, kiéu gene s& dé dang duoc xac dinh dya vao
s& bang va kich thudc san phadm cit nhu mo t3 &
Bang 1. Trén thyc té, do bang 63 bp kich thudc nhd
nén thudng xuat hién khéng rd rang, nén néu thay
xuat hién bang 265 bp la chirng td d3 cé san pham bij
cat (doan DNA kich thwédc 328 bp bi cat thanh hai san
pham 265 bp va 63 bp)

Chung t6i da 4p dung quy trinh PCR-RFLP duorc
céng bé bdi Amin-Beidokhti [12]. Két qua dién di &
Hinh 1A cho thay bang sdn phadm PCR dam, ré nét,
khéng cé sdn pham khéng déc hiéu, khéng cé hinh
anh cla sy bat cip gitra hai moi (primer dimer). Vi
vay, san pham PCR dU diéu kién dé thyc hién budc
tiép theo 13 cat bang enzyme cat han ché. Hinh 1B
cho thay cac sdn phdm phan &ng cat xuat hién rd, cac
kich thudc phu hgp vai kich thudce du kién cda tirng
kiéu gene. Trong do, kiéu gene CC khéng cé allele
nao bj cit nén san pham van con nguyén kich thwdc
328 bp, kiéu gene TT c6 ca allele bj cat nén chitao ra
nhitng san phdm 265 bp va 63 bp. Trong khi do, kiéu
gene di hop tir CT cé mot allele bj cat va mot allele
khong bj cit nén vira c6 san pham nguyén ven 328
bp, va cac san pham bj cat 13 265 bp va 63 bp. Trén
thuc té, do bang 63 bp kich thudc nho lai chi duoc
tao ra tir mot allele trong kiéu gene di hop tlr CT nén
thuong cé s6 lwgng it va kha kho thay trén gel dién
di. Tuy nhién, viéc xuat hién bang 265 bp la chirng to
d3 cé san pham bj cat (doan DNA kich thuwédc 328 bp

bj cat thanh hai san pham 265 bp va 63 bp).

Chuing t6i d3 giai trinh ty Sanger mdt s6 mau cla
ca ba kiéu gene, k&t qua hoan toan tuong ng voi
PCR-RFLP. Nhu vay, ching toi da dp dung thanh cong
quy trinh PCR-RFLP dé& xac dinh da hinh rs3025039
vGi két qua chinh xac.

Trong nhdm 60 ngudi tinh nguyén trwdng thanh
bao gdbm 30 nam va 30 ni¥, ty 1& cta céc kiéu gene
CC, CT va TT lan luot 1a 80%; 16,7% va 3,3%. Phan
tich can bang Hardy-Weinberg cho thay p = 0,138,
chirng té su phan b6 cac kiéu gene 6n dinh trong
quan thé. Khi khao sat tan suat allele, biéu d6 & Hinh
3 cho thay allele C chiém da sé (88,3%), trong khi d6
allele T chi chiém 11,7%. Theo co s& dit liéu vé da
hinh don nucleotide (dbSNP), tan suét allele T tinh
chung cho tat ca cac ching tdc la khodng 14,1%, cu
thé & chau Au 13 13,9%; chau A 13 15,9%; chau My la
13,3 - 26,0% [13]. K&t qua vé tan sudt allele Cva T
trong khao sat clia chung t6i khéng cé sy khac biét
50 v&i cac cdng b6 trén thé gidi. Nhiéu nghién ciru d3
cho thay allele T ctia da hinh rs3025039 lién quan v&i
néng dd VEGF-A trong huyét thanh thap [5,14,15].
Vi tri da hinh rs3025039 twong ng v&i nucleotide
936 cla gene, nam trong vung 3’ khong dich m3
(3’-UTR). D&y la vi tri gan cla yéu t& phién ma AP-4,
sy thay thé cda nucleotide C béi nucleotide T tai vi
tri da hinh da huy bd sy gan két nay [5]. Ngoai ra,
allele T con c6 thé 1am gidm thoi gian ban huy cla
VEGFA mRNA do gay can tr& cac protein bj cam tng
b&i tinh trang thiu oxy dén gan vao vung 3’ khdng
dich m3 [16]. Ngoai ra, sw mat can bang lién két
(linkage disequilibrium) gitta da hinh rs3025039 va
nhirng da hinh khac cta gene VEGFA ciing duwgc cho
13 c6 anh huwdng dén sy bidu hién cla gene nay [5].
Chéang han sy mat can bang lién két cé y nghta théng
ké cla da hinh rs3025039 vé&i da hinh rs3025040
duogc ghi nhan & ngudi Trung Quéc [16], vSi da hinh
rs3025020 duoc ghi nhan & ngudi Bahraini [14]. &
Viét Nam chua cé cac dit liéu vé mat can bang lién
két nay. Dya trén vai trd cla da hinh rs3025039,
allele T @3 duwoc tién dodn sé& gay nén cac hau qua
I&m sang. Thuc té, nhitng ngudi mang kiéu gene TT
hodc CT duwoc ghi nhan c6 nhiéu nguy co mac cac
bénh Iy khdc nhau nhu tién san giat [6], say thai lién
tiép [7], bénh mach vanh [8], tdm than phan liét [9],
bénh than kinh ngoai bién & bénh nhan dai thao
dudng type 2 [10], va nhiéu bénh ly ung thu khac
nhau [11].

Nhu vay, chung t6i da dp dung thanh cong ky
thuat PCR-RFLP d&é xac dinh da hinh rs3025039
(+936C>T) gene VEGFA & nhom ngudi tinh nguyén
trudng thanh va khoé manh. Hy vong day 1a co s&
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dé trién khai nhitng nghién cru tiép theo vé mai
lién quan gitra da hinh nay va cac bénh ly khac nhau
trén [dm sang. T d6, cé co sé& xay dung ké hoach dy
phong va theo d&i cac bénh ly lién quan.

5. KET LUAN

Qua nghién ctru ap dung quy trinh xac dinh da
hinh rs3025039 (+936C>T) gene VEGFA trén 60 ngudi
tinh nguyén truwdng thanh va khoé manh, ching toi
c6 mot s6 két luan nhu sau:

5.1. Quy trinh PCR-RFLP xac dinh da hinh
rs3025039 (+936C>T) gene VEGFA da dugc ap dung
thanh cong tai Truvong Pai hoc Y - Duoc, Dai hoc
Hué, day |1a co s& dé trién khai nhitng nghién ciru
ti€p theo vé méi lién quan gilra da hinh nay va cac
bénh ly khadc nhau trén lam sang.

5.2. Bwdc dau xac dinh dwoc sy phan bé cac kiéu
gene cua da hinh rs3025039 13 CC, CT va TT lan luot
chiém ty 1& 80%, 16,7% va 3,3%. Tan suat cac allele C
va T lan luvot 12 88,3% va 11,7%.
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