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TOM TAT

Virus SV40 (SV40) duge phat hién trong nhidu khéi u khac nhau & ngudi. Nhidu nghién ciru cho
thdy, ugc tinh trén thé gisi hién c6 hang chuc triéu ngudi bj lay nhiém SV40 lién quan dén viéc tiém
phong vaccine phong bénh bai liét san xuat tir than khi cua nhitng con khi nhiém SV40. Nguy co lay
nhim SV40 tir nguyén li¢u ban ddu san xut vaccine theo cong nghé cii doi hoi phai c6 cac phuong phap
phat hién nhanh, nhay su tap nhiém cia cac virus nay. Nhiéu phuong phap phat hién SV40 da dugc phat
trién, tuy nhién cac phuong phép ndy déu c6 nhimg han ché nhu doi hoi nhiéu thai gian, va do nhay thap.
Trong bai bao nay, ching t6i cong bd két qua ‘nghién ciru tao bJ kit chén doan nhanh SV40 bing k¥ thuat
PCR Idng (nested PCR). Sir dung hai c3p mdi dac hiéu cho gen khang nguyén khéi u 16n (large tumor
antigen-LTG), ching t6i dé phat trién thanh céng bo kit chan doan SV40 trén co s¢ khuéch dai doan gen
LTG trong cac mdu sinh phim nghi nhiém SV40. Trong s6 4 mAu huyét thanh khi da dwoc xac dinh 1a
am tinh v6i SV40 bang phuong phap gy nhidm trén té bao, véi viée sir dung bo kit do chiing t6i tao ra,
dd co thém 2 mau dugc phat hién la duong tinh v&i SV40. Cong trinh nghién ciru nay ciing phat hién thdy
s khéc biét vé do nhay cua cac phuong phap chin doan c6 thé cho cac két qua khac nhau cia cing mét
nghién ciru. Cac két qua nghién ciru trén cho thdy, bo kit da ché tao c6 do nhay cao, tién lgi va dé sir

dung trong viéc phat hién SV40.

Tir khéa: Kit phét hién nhanh, SV40, phwong phdp PCR long

TONG QUAN TAI LIEU

SV40 (Simian Virus 40) dugc phat hién vao nam
1960. Mot nam sau d6, Eddy va dong tac gia cong bd
vé kha nang tao khdi u clia SV40 & cac loai gim
nhim (Eddy er al., 1961). Ngay trong thoi gian nay
da c6 cac thong bao vé su tap nhxem SV40 trong
vaccine phong bénh bai liét san xut tir t& bao than
ctia nhilng con khi bj nhidm SV40. Sau d6, nhiéu
cong trinh nghién ciru phat hién SV40 trong mét sb
dang ung thu & ngudi nhu ung thu té bao biéu mo
phdi, u ndo, u xwong ciing duge cong bd (Carbone er
al., 1994; Jasani et al, 2001). Mt sé nghién ctru
khac da chi ra mbi lién quan gitra SV40 va cac type u
lympho non-Hodgkin's (Shivapurkar e al, 2002;
Vilchez et al., 2002). Ngay sau khi phat hién ra
SV40, vao nhitng nim 1960, ngudi ta da khuyén cao
nén kiém tra chit ché vaccine phong bénh bai liét
san xuét tir t& bao than khi dé tranh tap nhidm SV40.
Vaccine phong bénh bai liét san xuit tir té bao thdn
khi néu dugc bét hoat biing formaldehyde c6 thé loai

bo 99,99% SV40 néu vaccine bi tap nhiém
(Hilleman, 1998). Tuy nhién, t6t nhét 1a nén san xuét
vaccine tir nguon nguyen liéu ban déu khong bi tap
nhiém SV40. Déi véi vaccine khong bt hoat nhu
vaccine Sabin phong bénh qua dudng udng, viéc
kiém tra ngudn nguyén liéu ban diu lai cang quan
trong hon. Nguoi ta che. rang cac phuong phap phat
hién truoe ddy co thé khong &t d6 nhay dé phat hién
SV40 & tit ca cac 16 vaccine, dic biét dbi voi cac 16
nhiém SV40 ¢ dang phat trién cham (Rizzo et al.,
1999). Gan day, Cuc Quan 1y Thuc phdm va Duoc
phim Hoa Ky (FDA) da diung ky thuit PCR c6 d6
nhay cao hon cac phuorng phép trudc day de kiém tra
toan bd sd 16 vaccine bai liét udng san xult tir nam
1972 dén 1996 (Honigmann, Krause, 2000). Trong
cong trinh ndy, chung t6i da nghién ciu va ché tao
thanh cong b kit phat hién SV40 bing phuong phap
PCR 1éng (nested PCR) c6 dj nhay cao va rat tién
lgi trong sir dung nhim phuc vu cho muyc dich phét
hién SV40 trong nguyén li¢u san xudt vaccine tir khi
cling nhu trong cc 16 vaccine nghi nhiém.
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VAT LIEU VA PHUONG PHAP NGHIEN CUU
Phuong phap thiét ké cac cap mdi (primer)

Dé tao bo Kit phat hién SV40 béng phuorng phap
PCR Idng, chiing t6i sir dung hai cap mdi sau:

Cap thi nhét do chang t6i tu thiét k& dya trén
trinh tu gen ma hoa cho khang nguyén khdi u lén
(large tumor antigen, LTG) theo Forsman va ddng
tac gia (2004). Cap mdi nay cd trinh ty nhu sau:

SV40P20 5’- GTTTAGTTTCCTCTGCTTCTT
CTGG -37;

SV40M46 5’- GGGTTGATTGCTACTGCTTC
G-3.

Czp mdi thir nhét tao ra san phim PCR véi do
dai 742 bp.

_ Cap mdi thir hai theo cong bd ctia Strickler va
dong tac gia (2001) ¢6 trinh tu:

SV40-5: 5- TAGATTCCAACCTATGGAAC
TGAT -3’; \

SV40-6:  5- GGAAAGTCCTTGGGGTCTT
CTACC -3".

Cap mdi nay ciling bt cip dac hiéu vdi gen ma
héa cho khang nguyén LTG va tao ra san pham PCR
¢6 do dai 173 cép base (bp). San phidm PCR khuéch
dai v6i cap mdi thir nhdt s& dugc st dung dé lam
khudn cho phan ung PCR vong 2 khuéch dai nho cap
mdi s6 2.

Tao 6ng phan tng chia tit ca cic thanh phén
PCR bing phuong phap déng kho

Céc dng phan tmg chira ddy du cac thanh phin
cin thiét cho phan tng PCR nhu cip mdi, dNTP,
MgCl, ... ngoai trir khudén DNA dugc chén bj ¢ dang
kho nh& phuong phap dong khd (sir dung may
Vertis 214991, My). Phuong phap nay nang cao do
bén ciia cac thanh phan phéan ng va gitp cho nguoi
sit dung d& van chuyén va bao quan sinh pham cling
nhu giam dugc céc bude thao tac, tranh tdi da tap
nhiém. Nguoi st dung chi cén bd sung nudc khir ion
v6 trang va khuén DNA va tién hanh PCR.

Phuong phap tich chiét DNA

DNA dugc tach chiét theo phuong phap cia
Morelli vong tac gia (2004). Qua trinh tach chict
duoc tom tat nhu sau: Léy 200 pl dich té bao (hoic
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huyét thanh) nhiém SV40, sau d6 bd sung 350 pl
dung djch loai bo protein (600 mM NaCl, 60 mM
Tris-HCI pH 8.0, 120 mM EDTA, 50 ul SDS 10%,
va 5 pl proteinase K (2 mg/ml)) vao miu va i qua
dém ¢ nhiét do S55°C. B&6 sung 600 ul
phenol:chloroform-isoamy! alcohol vao miu (theo ty
1¢ 1:1), ly tdm 10.000 vong/phut trong thai gian 10
phut Huat pha ndi sang ng Eppendorf mai. Chiét
miu lai 1 lan véi 600 pl dung dich
chloroform:isoamyl alcohol. Ly tidm, hit pha noi
(600 pl) sang éng Eppendorf moi. B sung 60 pl
NaOAC 3 M, pH = 5,2 va 600 ul Isopropanol, dé &
nhiét dé phong 15 - 20 phat. Ly tdm 13.000
vong/phut & nhiét d6 4°C khoang 15 phat. Loai bo
dich ndi, thu cin. Rira cin DNA véi 600 utl ethanol
70%, ly tdm 13.000 vong/phit/10 phit sau d6 loai b
dich ndi, lam kho can DNA bing cach dé kho tu
nhién trong bdc cdy. Hoa can DNA vé&i 30 pl TE-
RNase (100 pg/ml), i mau & 37°C trong 1 h. Miu
DNA sau d6 duoc do ndng do va bao quan ¢ ti lanh
-20°C.

Kiém tra sy tap nhiém SV40 bing phwong phap
PCR 10ng sir dung bd Kit duge tao ra

B Kit duogc kiém tra bing cach sir dung dé phat
hién sur c6 mit cua SV40 trong cac mau DNA ching
duong (DNA tach tir dich t& bao nhim SV40 chin)
va cac miu DNA dbi chimg &m (mAu khong mang
DNA cia SV40).

Quy trinh chay PCR

Chuong trinh chay véi cdp méi vong 1: Bb sung
20 pl H,O + 5 ul DNA da tach chiét vao éng phan
ung dong khd duoc chén bi nhu da trinh bay o trén,
tron déu dén khi tan. Tién hanh chay PCR theo
chuong trinh sau: Budc 1: 94°C 3 phit; bude 2: 94°C
1 phit; budce 3: 49°C 50 gidy; budce 4: 72°C | phat
30 gidy; budc 5: lap lai 35 chu ky tir budce 2 tdi bude
4; budc 6: 72°C 8 phit; budc 7: chuyén sang giit
miu & 4°C. Kiém tra san phdm PCR (10 pl) bing
dién di kiém tra trén gel agarose 1%. Kich thudc san
phdm PCR vong 1 theo ly thuyét 1a 741 bp. Do d6,
néu xudt hién bang DNA c6 kich thudc 741 bp
chimg to mau di bj nhiém SV40. Néu két qua PCR
vong 1 am tinh tiép tuc chay PCR vong 2.

Chuong trinh chay véi cap moi vong 2: Bb sung
vao dng phan tmg déng khé 20 pl H,O va 5 ul san
phidm PCR vong 1, tron déu dén khi tan. Chay PCR
theo chuong trinh nhu da tién hanh voi vong 1.
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Kiém tra san phdm PCR vong 2 bing dién di trén gel
agarose 1%. Néu xuét hién bang DNA c¢6 kich thuéc
172 bp chimg t6 mau da bj nhiém virut SV40. Tuy
nhién, lugng ban sao cua virus trong mau thap hon
nhiéu so véi cac mau cho két qua duong tinh ngay tu
vong 1. Néu khong xudt hién bang DNA nay chang
16 mau am tinh.

Tach dong va giai trinh tu san phim PCR khuéch
dai ¢ vong mot

San phim PCR duoc tach dong bing gan truc
tiép vao vector pCR2.1 (Invitrogen) va giai trinh tu
theo phuong phap Sanger véi may gidi trinh tu tu
dong ABI 3100 (Sanger et al., 1977).

KET QUA VA THAO LUAN

Kiém tra sy hoat dong cia by Kit chin doan
SV40 dugce tao ra

Pé kiém tra su hoat dong ciia bd Kit trong viéc
phat hién SV40, ching téi sir dung cac mau DNA
clia SV40 duoce tach chiét tir cac mau té bao nhiém
virus SV40 va mau huyét thanh khi duong tinh véi
SV40. Nguyén ly hoat ddng ctia bd Kit la phat hién
DNA ciia SV40 trong mau sinh phim qua 2 1an chay
PCR. Vi vy sau khi tach chiét, mau DNA nay dugc
klem tra biang phan ting PCR vong mot sur dung cép
mdi s& 1 dugc cung cip trong dng PCR vong | (vat
liéu va phuong phép nghién ctu). V6i phan ing nay,
san phdm PCR dugc khuéch dai 1a mdt doan DNA
thuoc gen LTG ¢6 d6 dai tinh theo ly thuyét la 741
bp. Néu ngay tir [dn chay PCR vong mot san pham 1a
doan DNA nay thi c¢6 thé két luan mau x€t nghiém
duong tinh v6i SV40. Tuy nhién, néu luong ban sao
ctia SV40 c6 rét it trong mau xét nghiém thi c6 thé s&
khong phat hién duge ngay ¢ vong chay dau. Do do,
b6 Kit ciing cung cép ca cac dng PCR vong hai. Vi
bng nay, san pham PCR dugc khuéch dai ciing thudc
gen LTG co do dai tinh theo 1y thuyét la 172 bp va
ndm trong ving dugce khuéch dai & vong 1. Bing
cach nay dd nhay va tinh ddc hiéu cia PCR sé& dugc
tang lén gép boi. Tuy nhién, dé danh gia tinh dic
higu cta timg c3p moi, ching t6i cling dung DNA da
tach chiét dé chay PCR ddng thoi véi cac ong sinh
pham ding cho PCR vong 1 va PCR vong 2. Két qua
PCR cho thiy, ca hal cap mdi déu cho san pham
PCR dic hiéu voi miu DNA tach chiét tir té bao
nhifm SV40 va miu huyét thanh khi da duogc xic
dinh 1 duong tinh véi k§ thuat nubi cdy té bao. Két

qua PCR véi cac éng PCR vong 1 va vong 2 duge
néu trong hinh 1.

bp M 1 2 3 4

831
564

Hinh 1. Kiém tra bo Kit phat hién SV40 bang DNA
tach tlr té bao nhiém SV40 va huyét thanh khi dwong
tinh. Buong chay M: Chi thi DNA (DNA X cét voi
EcoRl + Hindlll). 1 va 2: San phdm PCR chay béng
éng PCR vong 1 (c&p mbi SV40P20, SV40M46) véi
DNA tach tir t& bao nhiém SV40 va huyét thanh khi
dwong tinh (mau sb 393). 3 va 4: San phdm PCR
chay béng éng PCR vong 2 (cap mbi SV40-5, SV40-
6) voi DNA tach tlr t& bao nhiém SV40 va huyét
thanh khi dwong tinh twong &ng.

K&t qua hinh 1 cho thdy, ca hai cip mdi
SV40P20, SV40M46 va SV40-5, SV40-6 déu
khuéch dai dic hiéu doan DNA thudc gen LTG cua
SV40. Phan tng PCR vong 1 va vong 2 chi cho san
phim PCR duy nhét c6 kich thuéc ding voi kich
thuée cua ching duge tinh theo ly thuyet Tuy nhién,
dé khing dinh mot cach chic chan san phdm PCR
nay 1a doan DNA thudc gen LTG, chung tdi di tao
dong va xac dinh trinh tu san phim PCR khuéch dai
tir mAu huyét thanh khi duong tinh voi SV40 (méu
s6 393). San phdm PCR sau khi dugc tach dong bang
cach gin vao vector pCR2.1, dd dugc xac dinh trinh
tu va so sanh v6i céc trinh tu da cong bb trong Ngan
hang gen qudc té bang chuong trinh Fasta. Két qua
cho thay trinh tu doan gen di tach dong co sy tuong
ddng 100% so v&i cac doan gen turong ang thudc gen
LTG ciia virus SV40 di dugc cong bd (Bang 1).

Nhu vy, c6 thé két luan rang bo Kit chang toi
tao ra co dg dac~hiéu cao khi dung dé¢ phat hién
SV40 trong cac mau xét nghiém.

Su hoat déng cua bo Kit dugc khing dinh lai
bang viéc sir dung dé phat hién SV40 trong 8 miu
huyét thanh khi khac, trong d6 ¢6 4 mau da dugc xac
dinh 12 duong tinh va 4 miu 4m tinh bang phuong
phap gy nhidm trén té bao, két qua duoc trinh bay &
hinh 2.
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Bang 1: Két qua so sanh trinh ty san phdm PCR khuéch dai tir mau huyét thanh khi dwong tinh (s6 393) voi
céc trinh tir d& cong bd trong Ngan hang gen quéc té bang chwong trinh Fasta.

lAligywlwl(egt_ DB:ID Source gLength ‘ _Olerl@p
w EM VIAF332609 ?'7”7"3” viris 40strain 570 g1oo.ooo 742
Y EM_VI:AF155353 g'm'a" virus 40 strain B- . 100000 742
i . Simian virus 40 strain
v - . . :
3 EM_VI:AF345344 SMoos. 5249 100 000 742
A" EM_VEAY271817 ?'7";13” virus 40 strain |5, 100000 742 5
: o Simian virus 40 strain | T
5 EM_VI-AF316140 it 5180 100,000 742
v EM_VIAF156108 Simian virus 40 strain |44 "100 000 742
6 : CPC/M
7 EM_VI:AF332562 ?'7';'3“ virus 40 strain | 5401 100.000  [742
| ,v . - | o
8 EM_VI:AF155359 Simian virus 40 strain B- 15479 1100000 742
: Simian virus 40 strain |
0¥ EM _VI:AF345345 S 4669 100000 742
0¥ EM_VI:SVI276576 Sopan virus 40 partal - 2g74 100000 742

PCR chén doan Sv40 vdng I (San phdm PCR vang Il dai 172 bp)
1 4 : 10 bp
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Hinh 2. Ung dung bd Kit phat hién SV40 trong 8 mau huyét thanh khi. Buwong chay 1 va 12: chi thi phan t&
DNA. Buwong chay sb 2 ky h|eu Il(-): mAu déi chirng &m (khéng c6 khuén DNA). Buwdng chay s6 11 ky hiéu
SV40(+): mau DNA SV40 chuén. Cac dwéng r‘hay tlr s& 3 dén 10: 8 mau huyét thanh khi twong (rng (47, 390,
395, 379, 389, 339, 394 va 382) trong dé cac mau 47, 390, 395, 379 da dwoc xac dinh |a &m tinh va cac mu
389, 339, 394, 382 da dwoc xac dinh 1a dwong tinh bang phwong phap nhiém trén té bao.

Két qua & hinh 2 cho thdy, dbi voi cac mAu da  tring 13p véi két qua ciia phuong phap gdy nhidm
dugc xédc dinh la duong tinh v6i SV40 bing phuong  trén té bao. Tuy nhién, déi véi 4 mau da duoc Xac
phap gy nhiém trén té bao, két qua xac dinh bing  dinh la &m tinh bing phuong phap gay nhiém trén té
bo Kit PCR 16ng do chung t6i san xuit hoan toan  bao, bd Kit do ching t6i san xuat di xac dinh thdy 2
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trong s trudng hop am tinh nay cho két duong tinh.
Diéu nay cling rat d& hiéu, vi phuong phap PCR, dac
biét 1a PCR long c¢6 d nhay cao hon nhiéu so voi
phuong phap gay nhiém trén té bao. Nhu vay, dung
phuong phap PCR I6ng véi b Kit do ching toi san
xudt co thé phat hién thém duogc cac trudng hop ém
tinh gia khi x4c dinh bang phuong phap nhidm trén
té bao nham tranh dugc viéc sir dung nhiing con khi
d3 nhidm SV40 trong san xudt vaccine.

KET LUAN

Bo kit phat hién SV40 do Vién Cong nghé sinh
hoc hop tic véi Trung tdm Nghién ciru, San xuét
vicxin va Sinh phém y té, B6 Y té san xudt 1a bd sinh
phim c6 tinh dic hiéu va do nhay cao. Day ciing 1a bg
sinh phdm rét tién dung, c6 dy du cac thanh phan héa
chét cho tach chiét DNA tir mau xét nghiém; céc éng
phan {mg da c6 ddy du cac thanh phin cho PCR &
dang dong khd, ngudi str dung chi can bd sung nude
va DNA khuon va tién hanh chay PCR.
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DEVELOPMENT OF A DIAGNOSIS KIT FOR DETECTION OF SIMIAN VIRUS (SV40)

BY NESTED PCR METHOD

Nguyen Thi Sinh', Nguyen Tien Minh', Duong Van Cuong', Nguyen Thi Ngoc Diep', Pham Minh Tuan’,
Bach Thi Nhu Quynh’, Nguyen Thi Quy?, Nguyen Van Man?, Le Tran Binh', Dinh Duy Khang"*

'Institute of Bitechnology, Vietnamese Academy of Science and Technology
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SUMMARY

Simian virus (SV40) has been detected in many different human tumours. It is estimated that there

* Author for correspondence: Tel: 84-4-7560339; Fax: 84-4-8363144; E-mail: khangvspt@ibt. ac.vn
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are tens of millions of people around the world are being infected with SV40 concerning the
administration of SV40-contaminated polio vaccines. The risk of SV40 contamination from initial
biomaterials used for vaccine production has raised the requirement of development of diagnostic
methods for rapid detection of SV40. Many methods have been developed; however, they all have own
limitations such as time-consuming and low sensitivity. Here, we report the study on development of a
diagnostic Kit for rapid detection of SV40 based on nested PCR method. Using two specific primer pairs
for large tumor antigen (LTG) amplification, gene encoding for a protein which is critical for DNA
replication of SV40, we have successfully developed a diagnostic Kit based on the detection of a DNA
fragment of LTG of SV40 in suspected SV40-contaminated biomaterials. Among 4 monkey serum
specimens that all tested niegative for SV40, using our kit we have identified 2/4 samples were positive
for SV40. Our study here also presents evidence showing how differences in the sensitivities of
methodologies can lead to a very different interpretation of the same study. Taken together, the data have
proved that our Kit is very specific, sensitive and easy to use for SV40 detection.

Keywords: Kiffor rapid detection, Nested PCR, SV40
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