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SUMMARY

STUDY ON RT-PCR METHOD USING SYBR GREEN FLUORESCENT DYE
TO QUANTIFY HPV-16

HPV16 is the most common high-risk human papillomavirus genotype causing over haft of all cervical
cancer cases in women worldwide. The quantification of HPV-16 plays a key role in the diagnosis and
treatment of cervical cancer. In this study, we investigated the specificity of primers and optimized the
conditions of RT-PCR reaction for detection of HPV-16: temperature annealing 56°C; primers
concentration: 0,25 uM; thermal cycles: 35 cycles; SYBR Green concentration: 0,25x. Based on the
optimal conditions of RT-PCR reaction established applied to determine HPV-16 in 23 real specimens.
The results are similar to those of HPV-16 analysis on IVD standard kits.

Keywords: HPV-16, SYBR Green, method RT-PCR

1. PAT VAN PE cung va HPV-16 14 loai nguy co cao phd bién
Ung thu ¢ tir cung 1a khéi u phd bién thir hai nhét chiém 90% [4]. Chinh vi vy ma viéc tim
va gy tir vong nhiéu nhat & phy nit. M&i nim ra mgt phuong phép nghién ciru c6 do tin cay
¢6 hon nura triéu bénh nhan duoc chuin doan cao, nhanh chéng, hi€u qua dé xac dinh HPV-
va hon 300.000 ca t& vong do ung thu cé lién 16 1a rét can thiét.

quan dén ung thu ¢ tir cung [1]. Tiém vaccine Hién nay, hai phuong phap phd bién dé xac
va sang loc thuong xuyén c6 thé phong ngira dinh virut néi chung va HPV-16 noi riéng la:
duoc cin bénh nay, bang chimg 1a trong mot PCR va RT- PCR. Trong d6, phuong phap RT-
nghién ctru tai An D6 ti 16 méc ung thu c¢b tir PCR dugc danh gia 1a wu viét hon do c6 do
cung v6i phu nit & cac khu vuc céd thu nhap nhay cao, d6 lap, thoi gian phén tich ngén hon
thip va trung binh cao gép 18 lan so véi khu phuong phap PCR va cé thé dinh tinh, dinh
vuc phat trién c6 thu nhép cao [2]. Hau hét cac luong dugc virut [5]. Cac nghién ctu xac dinh
ca ung thu cb tr cung déu co lién quan dén HPV-16 bang phuong phap RT-PCR sir dung 2
virut Human papillomavirus (HPV). Hién nay nhém tin hiéu huynh quang: dau do huynh
c6 hon 140 loai virut HPV dugc xac dinh va quang (probe) va chit nhuom huynh quang.
duoc chia thanh cidc nhém nguy co cao va Phuong phap st dung ddu do huynh quang
nguy co thap [3]. Trong sé 16 loai HPV nguy Taqman probe 1a kha pho bién khi x4c dinh cac
co cao thi HPV-16 va HPV-18 1a thuong gap nhém HPV nguy co cao bao gdbm ca HPV-16,
nhét chiém 70% trong cac ca ung thu cd tir 18 cho két qua nhanh, cé d6 tin cay cao, tuy
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nhién chi phi xét nghiém cao, c6 mot sb trudng
hop két luan dwong tinh 1a gia va khong dinh
luong dugc HPV.

Nhing nghién ctru sir dung chét nhugm huynh
quang SYBR Green, SYTO9 trong phan ung
RT-PCR dé xac dinh HPV-16 di khic phuc
dugc nhitng nhugc diém khi st dung dau do
huynh quang Tagman probe [6]-[11]. Hon
nira, trong nghién cuu [12] da ching minh cé
thé sir dung chat nhuém huynh quang SYBR
Green dé x4c dinh HPV-18. Chinh vi vy trong
nghién ciru nay chiing t6i da xac dinh diéu kién
t6i wu cho phan img RT-PCR st dung SYBR
Green dé dinh tinh, dinh luong HPV-16 va két
hop vé&i phan tich dudng cong néng chay san
pham ciia phan mg RT-PCR dé tranh nhiing
két luan duong tinh gia. Két qua nghién ctru
dugc ap dung dé phan tich HPV-16 trén 23
mAu dich phét cb tir cung va duoc so sanh véi
két qua phan tich HPV-16,18 khi st dung cac
kit thwong mai IVD.

2. THUC NGHIEM

2.1. Tach DNA tir miu bénh phim

Miu dich phét c6 tir cung dugc thu thap tir cac
bénh vién, phong kham va tap hop tai cong ty
) phf?m Chemedic, sau d6 duoc tach chiét
DNA béng kit Body Fluids G-Spin Total DNA.
2.2. Nghién ciru diéu kién t6i wu cho phin
rng PCR dbi véi HPV-16

St dung phuong phip PCR két hop voi
phuong phap dién di san phim sau phan (ng
khuéch dai dé khao sat do dic hiéu cia moi,
ndng d6 modi (C= 1,5; 1,25; 1,00; 0,75; 0,50;
0,25 va 0.125 pM), nhiét d6 G moi (Ta= 43, 45,
48, 51 va 56 °C), sb chu ky cua phan tmg (V=
30, 35, 40, 45, 50 vong). Trong d6 mdi phan
tmg PCR déu c6 thanh phan 1a: 10 puL dung
dich dém 2X; 5 puLprimer C va 5 uL HPV — 16
theo chu trinh nhiét la: bién tinh & nhi¢t do 1a
95°C; nhan ban V chu ky trong d6 nhiét d6 gan
moi 1a Ta va nhit do kéo dai mach 1a 72°C; két
thuc ¢ nhiét do 72°C.

San phim PCR dugc dién di trén gel agarose
ndng do 2% trong thoi gian 30 phut véi higu
dién thé 130V va cuong do dong 300 mA. Tinh

sach san pham sau khi dién di bang b6 tinh loc
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DNA t6éng doan Megaquick-spinTM Plus thu
dugc dung dich chira DNA HPV-16. Xac dinh
DNA bang phuong phap nanodrop.

2.3. Nghién ciru ndng d9 SYBR Green ti vu
cho phan ttng RT-PCR dé xac dinh HPV-16

Tién hanh 6 phan mg RT-PCR véi ndng do
SYBR Green (C1) trong 10 mL dung dich dém lan
luot 1a: 1,0; 0,5; 0,25; 0,125; 0,0625; 0,03125 uM.

Thanh phan dung dich dém RT-PCR 13 0,2 pL Taq
polymerase; 2 L. dNTPs; 2 pL dém; a pL. SYBR
10X c6 ndng do pha lodng 1a C1 uM; DEPC b pL.
Thanh phan phan (mg va chu trinh nhiét nhw myc 2.2.
2.4. Xy dung dwong chuin dinh lrong HPV-16
Tir cac didu kién toi wu da dugc thiét lap tién
hanh 9 phan tng RT-PCR dé xdy dung dudng
chuén biéu dién sw phu thudc cia chu ky
ngudng vao ndng d6 HPV-16. Nong d6 HPV-
16 (Cgéc = 8,67x10° copies/uL) trong mdi phan
tmg dugc pha lodng tir 0 - 10® lan.

2.5. Xac dinh HPV-16 trén miu bénh phim
Tién hanh x4ac dinh HPV-16 trén 23 mau bénh
pham bang phuong phap RT-PCR str dung chét
nhuém huynh quang SYBR Green. So sanh két
quéa phén tich véi két qua cta phan tmg RT-
PCR sir dung kit chuén IVD.

3. KET QUA THAO LUAN

3.1. D) diic hiéu cia mdi

Mbi diung cho phan tmg RT-PCR dé xic dinh
HPV- 16 bao gdm moi xudi ATA TAT GTT
AGA TTT GCA ACC AGA GAC ACC co
nhiét d6 nong chay (Tm) 559°C; nf)inguoc GTC
TAC GTG TGT GCT TTG TAC GCAC c¢o
nhiét d6 néng chay 54,2°C. So sanh trén thu
vién ngan hang gen thé gigi NCBI, cip moi
nay c6 kha ning khuéch dai dwoc mot doan
gen E7 cua HPV-16 c6 kich thude khoang 196
bp. Két qua dién di san phiam sau phan tmg
PCR cho 1 vach don sang tai vi tri xép xi 200
bp so v6i thang Ladder, diéu nay cho thy cip
mdi st dung 1a phu hop, ddc hiéu dé xac dinh
HPV-16 (Hinh 1a).



3.2. Piéu kién tdi wu ciia phan img PCR xac tai ndng do6 mdi 1a 0,25 uM xuat hién 1 bing

dinh HPV- 16 vach DNA duy nhét, sang, 10 nét. Do d6
3.2.1. Nhiét dp gin moi lwachon ndng d6 mdi téi wu cho phan img PCR
Két qua dién di san pham cua phan tng PCR xac dinh HPV-161a 0,25 pM.

v6i 5 ngudng nhiét d6 gin mdi khac nhau 3.2.3. 86 chu kp phin trng

trong hinh 1b cho thiy déu xuat hién mot bang Dé xac dinh chu ky phan tng PCR tdi wu cho
duy nhét c6 chiéu dai x4p xi 200 bp so véi viéc phat hién HPV-16, trong nghién ctru nay
thang Ladder. Tuy nhién néu nhiét do gan moi chung t6i d sir dung 05 chu ky khac nhau. Két
qua thap s& anh huong dén khi nang phat qua & hinh 1d cho thiy & chu k¥ 35 va 40 cho
huynh quang cua SYBR Green. Thong thuong ra 01 bang vach duy nhét, dang kich thudc con

nhiét do gin moi thap hon nhiét do nong chay & chu ky 45 va 50 van xuat hién nhimng bing

cua moi va nam trm}g kh‘oén’g 50 - 60°C. Do d6 phu khong dac hiéu; chu ky 30 khong thiy xut
lya chon nhiét d gan moi toi wu cho phan ung
PCR xéc dinh HPV-16 1a 56°C.

3.2.2. Nong dp moi

Két qua dién di san pham PCR trong hinh Ic
cho thay khi nong d6 moi 1a 0,125 pM thi hau
nhu khong nhin thay bang vach cua san pham.

hién bang vach cua san phém. Do d6 dé tiét
kiém thoi gian phéan tich, chu ky tdi wu cua
phan ung PCR xac dinh HPV-16 dugc lua
chon 1a 35.

Nhu vdy cac didu kién t6i wu cua phan tmg
PCR xéc dinh HPV-16 la: nhiét 46 gan moi:

O céc gia tri ndng do mdi con lai déu xuét hién s . o
56°C; nong d¢ moi: 0,25 uM; so chu ky phan

bang vach ¢6 kich thudc gan 200bp. Tuy nhién )
& cac ndng do cao tir 1,00 -1,50 uM xuét hién img: 35.
vach dimer ctua mdi do mdi con du sau phan
ung. Tai cac néng d6 0,50 uM va 0,75 uM san
pham PCR chua that ddc hiéu. Két qua dién di

0125 025 050 075 100 125 150 Ladder

400bp
300bp

2008
100bp

Hinh 1. Pién di @6 san pham PCR: a. Khdo sdt d ddic hiéu ciia méi; b. Khdo sdt nhiét do gian moi, c.
Khdo sdt nong do moi; d. Khao sat s6 chu ky phan itng Nong d¢ ciia SYBR Green cho phdn iing RT-
PCR xac dinh HPV- 16

Két qua duoc thé hién trong hinh 2 cho thiy thuyét co gia tri 88°C duoc tinh bing phan
khong thu duogc tin hi€éu RT-PCR va khong xac mém uMelt). Tai néng d6 0,25x; 0,125x ¢6 Ct
dinh dugc nhiét néng chay khi nong d¢ SG la: va Tm chénh 1énh khong déng ké; Tm gan vai ly
1x, 0,0625x va 0,0312x. Tai n6ng d0 SG: 0,5x; thuyét, tuy nhién chiéu cao cua pic Tm & néng
0,25x; 0,125x thu duoc tin hiéu C; 1an luot 1a d6 0,25x so voi 0,125x 16 rang va ddc trung
26; 20 va 19,8 voi Tm lan luot 1a 80,1; 85,1 va hon. Do vay néng dd SYBR-Green 0,25x da
84,6 °C. O néng dd 0,5x SG e ché dang Kké duogc lya chon cho phan trng RT-PCR xac dinh
dén enzyme Taq nén C; tré hon va T clia san HPV-16.

pham khac kha nhiéu so voi 1y thuyét (Tm 1y
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Hinh 2. a. Két qua phan vmg RT-PCR khdo st anh hieéng nong dg SG;
b. Két qua vi phdn dwong cong noéng chay san pham sau PCR

3.3. Puong chuin dinh lwgng HPV- 16

Tién hanh 9 phan tng RT-PCR véi mau chuan
p0- p8 c6 ndng do tir 8,67.10% — 8,67 copies &
didu kién t6i wu dwoc thiét lap & trén. Tuy
nhién khong thu dugc tin hi€u huynh quang &
mau p0 va pl; khong xac dinh dugc nhiét do
noéng chay ciia mau p8. Do dé tién hanh xay
dyng duong chuin dya trén s6 liéu phan tng
RT-PCR ctia cic mu tir p2-p7. Két qua chu ky
ngudng trung binh cia cac mau tir p2-p7 lan
luot 1a: 8,40; 12,90; 16,96; 21,93; 25,86; 29,63.
St dung ham tinh linest trén excel véi 6 miu
chuan ta thu dugc phuong trinh dudng chuan
c6 dang: Ct = — (4,28666 = 0, 08235) 1gC +
(38,30972 + 0,39162) v6i hé s6 R? = 0,9985
v6i LOQ = 6,36 copies tuong duong voi lugng
DNA ban déu 1a 25,4 copies (Hinh 3).

Pwong chuén dinh hrong HPV-16
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3.4. Xac dinh HPV- 16 trén miu bénh pham
St dung chit nhuém huynh quang SYBR
Green trong phuong phap RT-PCR dé x4c dinh
HPV-16 trong 23 méu bénh pham cho két qua
dinh tinh twong ddng véi khi sir dung kit chuin
IVD. Trong d6 c6 16 mau la dwong tinh dugc
thé hién trong hinh 4a va 7 miu 1a 4m tinh
dugc thé hién trong hinh 4b. Diéu nay cho thay
do tin cay cua phuong phap nghién ctru. Do dé
¢6 thé str dung phuong phap RT-PCR dé dinh
tinh HPV-16. Tir két qua Ct cta 16 phan tng
RT-PCR v6i cac mau duong tinh, thay vao
phuong trinh dudng chuan dé x4c dinh ndng do
ciia HPV-16 trong miu bénh phiam. Két qua
duoc thng ké trong bang 1. Két qua dinh
luong HPV-16 dong gop y nghia 16n trong viéc
chuén doan va diéu tri HPV-16: Cac mau
3,4,10 ¢6 nguy co cao ung thu ¢d tir cung; cac
mau con lai ¢6 kha ning cao gay loan san cb tir

cung.
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Hinh 4. a. Két qud phan trg RT-PCR trén 16 mau dwong tinh;
b. Két qua phan iing RT-PCR trén 7 mau dm tinh



Bdng 1. Két qua dinh heong HPV- 16 trén mau

bénh pham dwong tinh
Miu Ct Nong dg DNA

(copies)
1 25,9 7,85x10?
2 26,9 4.59x10?
3 12,9 8,46x10°
4 12,7 9,42x103
5 21,5 8,34x10°
6 23,7 2,56x10°
7 20,0 1,86x10*
8 25,6 9,22x10?
9 29,7 1,02x10?
10 13,3 6,82x10°
11 29,6 1,08x10?
12 28,1 2,41x10?
13 26,7 5,11x10?
14 242 1,95x10°
15 27,3 3,70x10?
16 25,3 1,08x10°

4. KET LUAN

Diéu kién téi wu cua phan ing RT-PCR dinh
qung HP\(—16 la: Nhiét 516 gan moi: 56°C;
nong do moi: 0,25 uM; sd chu ky phan ung:
35; ndng d6 SYBR Green: 0,25x. Phugng phéap
RT-PCR str dung SYBR Green cho két qua tin
cdy khi dinh tinh va dinh lugng HPV-16.
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