JOURNAL OF 108 - CLINICAL MEDICINE AND PHARMACY  Vol.18 - N°5/2023 DOI: ....

Xay dung quy trinh xiac dinh da hinh don nucleotide
rs2062345 gen SOCS6 bang phuwong phap Tetra-primer
ARMS PCR trén bénh nhan nhiém vi rit viém gan B

Tetra-primer ARMS PCR optimization to detect single nucleotide
polymorphism rs2062345 of SOCS6 gene in patients with hepatitis B
virus

Nguyén Viét Phwong*, Lé Vin Khanh**, *Bénh vién Quan y 103,
Hoang Van Téng**, Nguyén Thanh Tuln***, **Vien Nghién cuu Y duoc hoc Quan sy,
Vii Duy Minh***, Tran Viét Tién* ***Bénh vien Trung wong Quan doi 108
Tom tat

Muc tiéu: Xay dung quy trinh phat hién diém da hinh don nucleotide (SNP) rs2062345 gen SOCS6
trén bénh nhan mang virus viém gan B bang phuong phap Tetra-primer ARMS PCR (T-ARMS PCR). D4i
tuogng va phuong phdp: Mau mau tinh mach bénh nhan mang virus viém gan B (viém gan, xd gan, ung
thu gan); sir dung phuong phap T-ARMS PCR, c6 déi chiéu mot sé mau dai dién véi phuong phép giai
trinh tu gen Sanger. Két qua: Pa téi uu dugc quy trinh phan tng T-ARMS PCR nham phat hién SNP
rs2062345 gen SOCS6; cac két qua dién di PCR déu rd nét, khong xudt hién bang phu phu hop vai kiéu
gen cta SNP rs2062345 gen SOCS6. Két qua thi nghiém T-ARMS PCR hoan toan tuong déng vai phuong
phap gidi trinh tu gen Sanger. Két lugn: Ba xay dung thanh cong quy trinh xac dinh SNP rs2062345 trén
gen SOCS6 bang phuong phap T-ARMS PCR.

Tt khéa: Ba hinh don nucleotide, gen SOCS6, Tetra-primer ARMS PCR.

Summary

Objective: To construct a protocol to detect single nucleotide polymorphism (SNP) rs2062345 of
S0S6 gene in patients with hepatitis B virus using Tetra-primer ARMS PCR (T-ARMS PCR). Subject and
method: Venous blood samples from patients with hepatitis B virus (chronic hepatitis B, cirrhosis,
hepatocellular carcinoma), using the T-ARMS PCR method; compared some representative samples with
Sanger gene sequencing method. Result: The T-ARMS PCR technique has been optimized to detect the
SNP rs2062345 of SOCS6 gene. The T-ARMS PCR technique was designed and optimized to detect the
SNP rs2062345 of SOCS6 gene. The PCR electrophoresis results were clearly visible, there were no extra
band and matched the genotype of SNP rs2062345 of they SOCS6 gene, completely similar to the Sanger
sequencing method. Conclusion: T-ARMS PCR has been designed, and optimized to identify SNP
rs2062345 of SOCS6 gene in patients with hepatitis B virus.

Keywords: Single nucleotide polymorphism, suppressor of cytokine signaling 6 gene, Tetra-primer
amplification refractory mutation system-polymerase chain.
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1.Pat van dé

Nhiém vi rat viém gan B (HBV) la mét bénh ly
truyén nhiém phé bién trén thé gidi, véi khoang 1/3
dan s6 nhiém bénh. Dap Ung qua trung gian mién
dich, diéu hoa cac con dudng tin hiéu cytokine da
dugc chiing minh ¢6 vai trd quan trong trong ca ché
bénh sinh va két cuc 1am sang ctia nhiém vi rat viém
gan B[1].

Trén thé gidi, da c6 nhiéu nghién ciu khang
dinh vai trd da hinh gen lién quan tdi tién trién ung
thu gan trén nhom bénh nhan nhiém vi rat viém
gan B nhu cac gen LA-DQB2, HLA-DQAT, TCF19, HLA-
C, UBE2L3, LTL, FDX1, MICA, UBE4B va PG,...[2]. Uc ché
tin hiéu cytokine (SOCS - Suppressors of cytokine
signaling) la moét ho protein gém 8 thanh vién (CISH,
SOCS1 dén SOCS7), dugc cam Uing bdi cac kich thich
cytokine, n6é khong chi nham ngén can cac tin hiéu
tU cac cytokine ma con diéu hoa tin hiéu ngugc
dong clia céc cytokine [3], da va dang dugc chiing
minh cé vai quan trong trong co ché bénh sinh cta
nhiém HBV [4], [5].

Chat Gc ché tin hiéu cytokine 6 (SOCS6), mot
thanh vién quan trong ho protein SOCS; biéu hién
gen SOCS6 giam c6 lién quan dén cac qua trinh hinh
thanh lén khéi u, bao gom tang sinh té bao bat
thudng, tron tranh qua trinh apoptosis, di can ung
thu. SOCS6 da dugc xac dinh la chat diéu bién chinh
tiém nang trong moét loat bénh ung thu & ngudi,
chdng han nhu ung thu biéu mé té bao gan, ung thu
bi€u moé thuc quan, ung thu phéi va ung thu tuyén
tién liét [6].

Hién nay, c6 nhiéu phuong phéap dua trén ky
thuat PCR dugc st dung dé xac dinh diém da hinh
gen: RFLP-PCR, ARMS-PCR, T-ARMS PCR, RT-PCR, giai
trinh ty gen Sanger,... Trong d6, phuong phap T-
ARMS PCR la ky thuat c6 nhiéu uu viét hon do tinh
chinh xac, d6 dac hiéu cao, it tén kém, khong can
cac trang thiét bi dat tién va thiét ké quy trinh ciing
khéng qua phc tap [7].

Nghién ctu nay cé muc tiéu téi uu phuong
phap T-ARMS PCR dé phan tich SNP rs2062345 gen
SOCS6 trén doéi tugng mang vi rat viém gan B. Két
qua cla nghién cliu nay sé giup cho viéc phan tich
da hinh gen SOCS6 trén quy moé I&n trong nghién
clu tiép theo.

2. Déi tugng va phuong phap
2.1.Déi tuong

Mau mau tinh mach cGa bénh nhan nhiém vi
rat viém gan B dugc thu thap tai Bénh vién Quan y
103, Bénh vién Trung uong Quan dbi 108, Bénh
vién Déng Da Ha Néi, Bénh vién Da khoa Thanh
phé Can Thao.

Lua chon ¢& mau: Nghién ctu st dung lua chon
c& mau thuan tién, cac doi tugng nhiém vi rat viém
gan B dong y tham gia nghién ctu.

Dia diém nghién ctru: Phong An toan Sinh hoc -
Vién Nghién ctu Y dugc hoc Quan su - Hoc vién
Quany.

2.2, Phuong phdp

Mau mau phan tich da hinh gen SOCS6: Khoang
5ml mau tinh mach dugc thu thap ti cac d6i tugng
tham gia nghién clu bao gém nhém viém gan, xo
gan, ung thu gan va nhom chiing. Mau huyét tuong
va khoi té bao méau dugc luu vao cac 6ng ependoft
1,5ml va dugc luu trir & ti am sau (-20 hoac -80°C)
cho dén khi tién hanh phan tich mau.

Quy trinh phuong phdp T-ARMS PCR

Tach chiét DNA toan phan tir mau ngoai vi: Tach
DNA toan phan tir mau ngoai vi bang b Kit Gen JET
Whole Blood Genomic DNA Purification Mini Kit
(Thermo Fisher Scientific, Hoa Ky), quy trinh theo
huéng dan nha san xuat.

Ki€ém tra ndng do va do tinh sach DNA: San
pham DNA toan phan dugc do néng dé va kiém tra
dé tinh sach cia DNA bang phuong phéap do d6 hap
thu quang (OD: Optical Density) trén may Nanodrop
2000. Két qua OD,4,m» cia mau DNA dugc coi la dat
khi néng dé tur 20ng/ul tré 1én. DO tinh sach cla
DNA dugc do bang ty s6 A260/A280 va mau DNA
tinh sach khi ty s6 nay tu 1,8-2,0.

Xdc dinh diém da hinh gen SOCS6

Xac dinh trinh ty gen SOCS6 trén ngan hang dir
lieu gen NCBI: Suppressor of cytokine signaling 6;
GRCh38.p14 (GCF_000001405.40); NC_000018.10
(70289045 - 70330199).
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Viéc lua chon cac SNP dua theo ty Ié gdp SNP &
ngudi Viét Nam hodc ngudi chau A da dugc cong bé
trén trang NCBI. Cu thé SNP rs2062345, ndm trén

vung intron gen SOCS6. Cac dot bién xay ra trén
vling intron c6 lién quan chat ché téi su thay déi kha
nang biéu hién cta gen.

Bang 1. SNP rs2062345 gen SOCS6 trén ngudi Viét Nam

SNP Alen SPDI

Trinh tu

Poan gen Tan suat

rs2062345 G>A 70301817

AGAGTGTGGTGTGCTGAGCAA

Intron G=0,292453/62

Thiét ké primer cho diém SNP trén gen SOCS6.

Chuong trinh thiét ké primer cho phuong phap T-ARMS PCR dugc xay dung bdi Ye (2001) [8], truy cap
truc tuyén theo tai trang web: http://primer1.soton.ac.uk/primer1.html.

Bang 2. Primer SNP rs2062345 gen SOCS6 va cac thong sé

SNP Primer Trinh tu primer 5’ - 3’

Inner Primer F GAGGGACCGTGAGAGTGTGTTA
Inner Primer R CATATCATTTTACCTCTTTGCTCAGAAC
Outer Primer F ATATCTGCAAGACATCAAAGTGGC
Outer Primer R TTCCTCTCCAATCTTCTCTGACAC

rs2062345
A allele 188bp
G allele 265bp
Outer - Inner primer 403bp
Tm 61°C

3. Két qua va ban luan
3.1. Két qua tdch chiét DNA téng sé

Toan bd DNA t6ng s6 sau khi dugc tach chiét sé
dugc tién hanh do néng dé DNA ciing nhu kiém tra
d6 tinh sach bang phuong phap do dé hap thu &
budc sdong 260nm (OD,epnm)-

Két qua cho thdy tat cd cdc mau bénh pham
nhom nghién ctu, déu cé6 nong dé DNA tuaong doi
tét déu > 20ng/pl. Ngoai ra cac chi s6 A,gy/Aug, CacC
mau déu nam trong khoang 1,7-2,0; cho thdy cac
mau DNA sau khi tach chiét kha sach dé dugc s
dung trong cac budc thi nghiém tiép theo.

3.2. Xay dung quy trinh T-ARMS PCR xdc dinh
SNP rs2062345 gen SOCS6

3.2.1. Téi uu diéu kién PCR cho don moi

Trudc khi chuan héa quy trinh cho phan tng T-
ARMS PCR can chudn hoéa diéu kién PCR cho ting
cidp moi dong thai dé kiém tra moi cap méi thiét ké
c6 khuéch dai dac hiéu bang Ién dung kich thudc
nhu tinh toan. Chdng t6i st dung cac mau DNA
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nhém nghién cliu dé tién hanh chay gradient nhiét
dd gan méi cho tiing cap méi véi dai nhiét do tu
52,1°C-62,1°C. Thanh phan va diéu kién phan Gng
dugc thuyc hién nhu trong Bang 1.

San pham phan ung dugc dién di trén gel
agarose 1,5%, nhuém RedSafe, quan sat va chup anh
trén hé théng chup anh gel dé phan tich két qua.

Bang 3. Thanh phan
va diéu kién phan ting PCR don méi
Thanh phan Thé tich (ul) | Néng dé
Gotaq Green 5
Mastermix (2X)
Moi xudi (5uM) 0,5 0,25uM
M&i ngugc (5pM) 0,5 0,25uM
H,0 3
DNA (30ng/ul) 1 3ng/ul
Téng 10

Chu trinh: 95°C-5 phut, (95°C-45 giay, gradient-45
giay, 72°C-35 giay) x 40, 72°C-5 phit.
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512 526 539 558 583 60,3 615 62,1 Mk100bp

(a) Outer Primer F - Outer Primer R

512 526 539 558 983 603 615 621 Mk100bp

(b) Outer Primer F - Inner Primer R.

Mk 100bp 512 526 539 658 583 603 615 621

(c): Outer Primer R - Inner Primer F

Hinh 1. T6i uu nhiét d6 gdn moi cho ting cap primer clia phuong phap T-ARMS PCR
*Nguon: Chup ti hé thng may dién di BIO-DOC-IT, Vién nghién ctu Y Dugc hoc Quan su, Hoc vién Quan y

Trong phan tng gradient nhiét d6 gan moi cho
phan tng PCR vGi cap mébi “Outer Primer F - Outer
Primer R”: K&t qua dién di trén gel cho thay gradient
nhiét do tir 52,1°C dén 62,1°C déu xuat hién 1 bang
duy nhat, kich thudc 403bp, riéng chi co tai nhiét do
55,8°C thi bang m& hon so véi cac nhiét d6 gan moi
khac. V&i phan ung “Outer Primer F - Inner Primer R”:
Két qua dién di trén gel cho thay gradient nhiét do tu
52,1°C dén 62,1°C déu xuat hién 1 bang duy nhat, kich
thudc 265bp, riéng chi ¢é tai nhiét d6 55,8°C, 61,5 °C
va 62,1°C thi bang ma hon so véi cac nhiét d6 gan méi
khac. Véi phan ung “Outer Primer R - Inner Primer F":
Két qua dién di trén gel cho thay gradient nhiét d6 tur
52,1°C dén 62,1°C déu xuat hién 1 bang duy nhat, kich
thudc 188bp va cac bang déu sang ro.

Nhu vdy ching téi da xac dinh dugc dai nhiét
dd gan moi cho tiing cap méi dé cé thé chon dugc
mot nhiét d6 phu hgp cho cad 3 bang déu duoc
khuéch dai dac hiéu trong phan tng T-ARMS PCR
vGi nhiét dé gan mai la 60,3°C.

3.2.2. T6i uu diéu kién phdn tng Tetra-primer
ARMS PCR

Phan ng T-ARMS PCR st dung ca 4 méi chay
cung mét phan ung cho phép xac dinh nhanh kiéu
gen mot cach thuan tién va chinh xac. Tuy nhién, khi
st dung nhiéu méi trong mot phan Ung, cac moi

khéac nhau c6 kha nang bam vao DNA khac nhau dan
dén tinh trang canh tranh méi. Chinh vi vdy, viéc xac
dinh ty Ié néng d6 cac mai, diéu chinh cac thong s6
trong phan ting PCR la diéu vé cling quan trong.

Chuang t6i tién hanh phan Ung t6i uu nbng do
moi trong phan Ung T-ARMS PCR tai nhiét do gan
méi da chon la 60,3°C.

Chung t6i khdo sat két qua mot s6 mau nhéom
viém gan dé danh gia két qua phan tich da hinh gen
khi cho 4 moi chay cing mét phan ting. Véi thong
sO ban dau:

4 Primer déu pha cuing thé tich va néng do.

Chu trinh PCR: 95°C-5 phut, (95°C-45 giay; 60,3-
45s, 72°C-35 giay) x 35, 72°C-5 phut.

Trong phan Ung T-AMR PCR, thudng bang dich
clia phan Ung gilra cac cap Outter Primer (F - R) vGi
vai trd xem nhu tham chiéu chuén, sé xuat hién rd
nét, canh tranh DNA véi cac phan Ung véi cac cap
Inner primer (bang dich alen thudng va dot bién).
Do vay, khi t6i uu quy trinh, can chd trong quan tam
t&i diéu chinh cac néng dé ctia cap moi Inner Primer
dé cho cac sadn pham PCR déu xuat hién rd nét trong
cung mot phan ung.

Qua nhiéu lan thi nghiém va diéu chinh néng
dod primer, chdng tbéi xay dung quy trinh phan tich
diém SNP rs2062345 nhu da trinh bay Bang 4.
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Bang 4. Thanh phan phan (ing T-AMRS PCR phat hién SNP rs2062345

Thanh phan Thé tich (pl) Chu trinh

Gotaq Green Mastermix (2X) 10
Outer Primer (5uM) - F 0,5
Outer Primer (SuM) - R 0,5 Chu trinh: (95°C-5 phut, (95°C-45 gidy; 60,3-
Inner Primer (5uM): F 1 45s, 72°C-25 giay) x 40, 72°C-5 phut.
Inner Primer (5uM) - R 1 Céach pha Outer Primer va Inner Primer: 2,5ul
H,0 ) primer - 97,5ul H,0
DNA (30 ng/pl) 2

Téng 23

Mk 100bp

Hinh 2. K&t qué phan tich di€ém SNP rs2062345 mot s6 mau bénh sau khi téi uu phan tng T-ARMS PCR
*Nguon: Chup tir hé thong may dién di BIO-DOC-IT, Vién Nghién ctiu Y Dugc hoc Quan sy, Hoc vién Quan y

Cac bang dich 403bp, 265bp, 188bp déu sang
rd, khdng xuat hién bang phu, phu hgp vai kiéu di
hgp ti GA, déng hgp tur GG, AA muc tiéu phan tich.

3.2.3. Kiém tra két qua thu duogc caa phan ting T-
ARMS PCR dd xdy dung

Dé kiém tra két qua cia phan ung T-ARMS PCR,
chuiing t6i d6i chiéu mot sé mau dai dién véi két qua
phuong phap giai trinh tu gen Sanger. Két qua cho
thay, hai phuong phap cé d6 tuong déng 100%. Mot
s& hinh anh minh hoa kiéu gen GG, AA, GA gidi trinh
tu gen Sanger.

tedt none | Sampte: 1183 OF Tsars De. Phuong Desktop Kat qua GTT PO OVE_230104_001_Ngwwe

& r6AGGOACCE TG AGAGTGTO GT GT GCT GAG CAAAG

W\M\ -"M/\' 'Mr;”{

M accaace

| KMAM“ il ” | [\_ ﬂPM.’ "

€-Users'Dr. Phuong Deskiop'Ket qua GTT POS OVP_23010-

T GAGAGTGTOGTAT

Hlnh 2. Két qua giai trlnh tu‘ khang dmh tlnh
chinh xac ctia phan Ung tetra-primer ARMS PCR
*Nguon: Chup ti phan mém Bioedit
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Kiéu gen dong hop t GG c6 mét dinh G duy
nhat; déong hgp ti AA c6 mot dinh A duy nhat. Kiéu
gen di hgp td GA c6 hai dinh nucleotide G va
nucleotide A l6ng vao nhau.

Nhu vay, ching t6i da téi uu va xdy dung dugc
quy trinh phan tich SNP rs2062345 gen SOCS6; két
qua dadm bdo do6 tin cdy vdi muc tiéu phan tich cac
két qua trén déi tugng nghién ctu va tham khao xay
dung quy trinh phan tich cac diém SNP khéng chi
trén riéng gen SOCS6, ma c6 thé ap dung trén cac
gen va trén cac bénh ly khac nhau.

Dé khac phuc nhugc diém phuong phap phan
tich SNP c¢6 dién nhu ARMS-PCR hay RFLP- PCR, ky
thuat Tetra-primer ARMS PCR st dung 2 cdp primer
dac hiéu déu thuc hién trén 1 phan Ung PCR duy
nhat, trén cling 1 6ng PCR. Bén canh d6, budc quan
trong nhat trong dam bao dé tin cay cla thi nghiém
chinh la cdng doan thiét k& primer. D€ tang tinh dac
hiéu cia phan Ung, bén canh vi tri nucletotide tai
dau 3’ dé phat hién alen dét bién va alen thudng,
cac cap primer con dugc bd sung thém mot
nucleotide khong lién két - vi tri mismatch tai
nucleotide s6 2 & dau 3’ [7]. Nhiéu nghién ctu da
khang dinh tinh uu viét ky thuat T-ARMS PCR so véi
cac ky thuat PCR truyén thong, tuong dong cao vGi
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cac két qua giadi trinh tu gen. Nghién clu cla
Honardoost MA (2014) va cong su, dé dac hiéu, do
nhay va d6 chinh xac déu dat 100% d6i véi phuong
phap T-ARMS PCR, trong khi d6 ky thuat ARMS PCR
théng thudng chi cho két qua 47,1% [9]. Nghién ctu
Linjawi, Sabah (2019) cling ghi nhan d6 nhay d6 dac
hiéu phuong phap Tetra-primer ARMS PCR cao hon
rd rét so vai cac phuong phéap phan tich SNP truyén
théng nhu ARMS-PCR va RFLP-PCR [10].

4. Két luan

Pa xay dung thanh cong quy trinh xac dinh da
hinh don nucleotide rs2062345 gen SOCS6 bang
phuong phap T-ARMS PCR trén bénh nhan nhiém vi
rat viém gan B. Day la mét phuong phap cé nhiéu
uu diém, thiét ké thuc hién khéng phtc tap, két qua
chinh xac, dé tin cay cao, it tén kém, khéng can cac
trang thiét bi dat tién.
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