Tap chi Céng nghé Sinh hoc 5(1): 19-24, 2007
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TOM TAT

Trong nhitng nim vua qua, dich cim gia cim 43 trd thanh mdt tham hoa cho nuéc ta va mdt so nude
trong khu vyre. Ciim gla cim da tic dong nghiém trong dén toc d tang truong kinh té va phat trién bén
vimg cua nhiéu quﬁc gia. Ngoai ra, sy tiém 4n mat nguy co bién dbi cia ching cim gia cim dé c6 thé gay
ra dai dich cfing 12 diéu dugc ca thé gidi quan tm. D& phong chéng can bénh nguy hiém nay doi hoi phai cd
mdt phuong phap chin dodn nhanh sy lay nhiém virus cim A/H5N1 d& dwa ra phic dd didu trj hiéu qua,
gitip giam thiéu c4c ca tir vong va cung cép cdc thdng tin kip théi cho cong tac phong chéng dich. Trong
nghién clru nay, chung t5i céng b6 két qua img dung k¥ thuat Real-time PCR @& chén doan cam A/H5N1 va
RSV. Két qua cho thiy, sir dung k¥ thudt Real-time PCR véi ¢3p mdi dac hiéu thudc gen MA, gen H5 clia
virus ctim A/H5N1, v gen ma héa protein dung hop ciia virus RSV c6 thé phét hién nhanh cdc tic nhan gy
bénh nguy hiém niy trong vong 2 h. Dic biét, sir dung k¥ thust multiplex Real-time PCR v6i hai cip mdi
dic higu thuge gen MA va gen H5 cua virus clim A/HSN1 ¢6 thé phét hién cling mét lac cim type A va
phén type H5. Két qua nay c6 v nghia thyc tién to 1én, gitp rit ngin déng ké thdi gian chén doan cum
A/H5NI ciing nhur tiét kiém dirgc hoa chét, sinh phim trong nghién ciru.

Tir khéa: Chdn dodn nhanh, gen MA, gen H5, Real-time PCR, virus ciim A/H5N1, virus hop bao ducng

hé hdp
TONG QUAN TAI LIEU

Ciim ga 1a mét bénh truyén nhiém cép tinh
clia cac loai chim, ké ca gia cdm va thuy cim, do cac
phén type khic nhau thuéc nhém virus cim A, ho
Orthomyxoviridae gdy nén (Gorman et al, 1992).
Bién chiing virus cim gy bénh & gia cAm dugc chia
theo tinh gy bénh vé&i hai mirc d6 doc luc khic nhau
{Horimoto, Kawacka, 2001; Mo et al, 1997). Nguy
co vé mdt dai dich s& bung phat lai khi tir cudi nam
2003 dén dAu nam 2004, dich cim gia cim d3 lan
réng ra nhidu nuée chiu A bao gdm Han Quée, Nhit
Ban, Trung Quéc, Viét Nam, Campuchia, Lao, Théi
Lan va Indonesia. Tai cac nudc ndy, hing triéu gia
cAm d3 bj chét va bj tiéu hiy do nhidm virus cim
A/H5N1. Péng o ngai hon khi H5N1 ¢é thé nhiém
tir gia.cAm sang ngudi voi cac triéu chimg lam sang
rit trAm trong va gay ra nhidu ca tir vong. Tinh dén
_nay, virus HSN1 d3 vuot ra khoi pham vi chéu A va
lan sang ca c4c nudc chiu Au nhy Rumani, Nga,
Thuy Pién, Thd Nhi Ky ... Theo théng ké cua té
chic Y té thé gioi (WHO), tinh dén giita thang

9/2007 da c6 328 trudmg hop mic bénh, trong d6 c6
200 tnrémg hop tir vong do virus A/H5NI1.

WHO luén lo ngai v& mot dai dich cim c¢6 thé
xdy ra trén pham vi toan cdu va da kéu goi c4c nudc
cing hop tac trong phong chéng dich cim gia cAm
H5N1. R4t nhiéu céng trinh nghién ciru v& virus cam
A/H5N1, nhim tim ra liéu phap didu trj cling nhur
phét trién dugc cic vaccine du phong da dugc tién
hanh (Jain, 2006; Capua, Marangen, 2006). Bén
canh d6, viéc phat trién cac phuong phép chidn dodn
nhanh, nhay, va chinh x4c su 1y nhidm cta virus
nguy hiém nay ciing thu hit duge sy quan tim cia
nhiéu phong thi nghiém va cac nha khoa hoc trén
toan thé giéi. Rét nhiéu nghién ciru da thinh cdng
trong viéc (mg dung cédc k¥ thudt sinh hoc phin tir
nhu PCR, Real-time PCR, c4c phuong phdp mién
dich... d& chan doan sy lay nhim cita virus cim
(Valle et al, 2006; Hoffmann et al, 2007). Trong
cic cbng trinh nghién ciu trede ddy, ching 161 da
nghién-ciru tich dong, gidi ma va phéin tich cdc gen
thudc bd gen cia virus cim A/H5N1 phén lap trong
nuée (Nguyén Tién Minh ef al., 2004; L& Thanh Hoa
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et al., 2006).

Virus hop bao hd hip (RSV) 1a mét tic nhin
virus giy bénh dudmg hé hip quan trong. Tré em
dudi 2 tudi bi nhifm tring hd hip cdp do RSV c6 thé
chiém t&i 20% con tir 5 - 10 wbi 12 10% trong tdng
sé céc trudmg hop nhiém tring hé hip. RSV ¢6 kha
ning l4y lan rit nhanh, nhét 1a trong médi trudmg tép
thé, gia dinh va c6 thé gdy thanh dich. § Viét Nam,
hang nim vin xay ra dich nhiém tring duong hé héip
clp do virus RSV, chiém khoang 10 - 38% & tré em,
trong 46 khoang 4% trudng hop din dén tir vong,
ude tinh khoang 20.000 tré em tir vong mdi nim.
Céc tridu chimg nhiém tring RSV rét giéng véi cam,
vi vy khi c6 djch cim nhu hién nay thi chdn doan
phén biét 12 hét sirc can thiét.

Trong cbng trinh nay, ching téi nghién ciru tng
dung k¥ thuét Real-time PCR, Multiplex Real-time
PCR dé chdn doén nhanh virus cim A va virus hop
bao hd hép.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Téch chiét RNA tbng sb va tdng hop cDNA

RNA tong sb duoc tich tir dich phédi cia bénh
nhén nhiém virus cim A/H5N1 bing dung dich
Trizol ¢ia hdng Invitrogen theo quy trinh huéng dan

{(www.invitrogen.com/content/sfs/manuals/15596026
pdf). ¢cDNA dugc téng hop nhd bd sinh phim

SuperScipt™ First-Strand Synthesis System for RT-
PCR ¢ha hing Invitrogen, sir dung mdi ngiu nhién
(random primer). Real-time PCR dugc tién hanh véi
thiét bj LightCycler 2.0 va bd sinh phidm LightCycler
FastStar DNA Master’ ™ SYBR Green I ciia Roche.

Cic cjp mdi dung trong nghién ctru

Cdp mdi xde dinh ciim type A:
CumART1: 5°- CTTCTAACCGAGGTCGAAACG -3°;
CumART2; 5’- AGGGCATTTTGGACAAAKCGTCA -3".

Cdp méi xdc dinh phan type ciim H5:

H5RTI: 5°- ACCCAACCACTATRTTTCCG -3
H5RT2: 5°- TCTCTTTGAGGGCTATTTCTGAGG -3°.

Cdp méoi xdc dinh virus hop béo:

RSVRT!: 5°- AACAGTTTAACATTACCAAGTGA -3
20
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RSVRT2: 8- TCATTGACTTGAGATATTGATGC -3°.
Chuong trinh phan ing Real-time PCR

Buérc 1: Bién tinh (denaturation) 95°C trong thoi
gian 5 phut. Buéc 2: Chu trinh lip lai (cycling) 45
chu k¥ (95°C trong 5 gidy, 58°C trong 5 gidy, 72°C
trong 15 gidy). Budce 3: Xéc dinh nhiét 49 néng chay
(Melting Curves) cia san phim Real-time PCR,
95°C, 65°C trong thdi gian 30 gidy, 95°C. Budc 4:
Lam mat san pham Real-time PCR, 40°C trong thdi
gian 30 giay.

D6i voi ky thuit Real-time PCR thong thuéng,
sir dung tirng cap mdi riéng r& va khuén la cDNA
tach tir bénh phim. Tuy nhién, d6i véi k§ thuat
multiplex Real-time PCR d¢ xac dinh déng thi type
A va phén type H5, chiing t6i 43 sir dung ddng thai
hai cap mdi dic hiéu type khuéch dai doan gen M va
dac hiéu phéin type khuéch dai gen HS.

KET QUA VA THAO LUAN

Ung dung k§ thuit Real-time-PCR aé chén doan
ciim type A vd phéin type HS

Sir dung phuong phap Real-time PCR dé chén
doén virus cim A va phan type H5N1 thudc virus
clim type A c6 thé rit ngén thoi gian tir 6 h xubng
con 2 h véi dd chinh x4c cao hon so voi phuong
phép PCR théng thudng. Real-time PCR con c6 thé
phéin biét dugc hai doan DNA ¢6 kich thuée khéng
khac biét nhau nhiu nhd phén tich diém néng chay
cia san phim PCR. Do d6, ¢6 thé trdnh dugc céc
truomg hop duong tinh gia déi khi gip phai voi ky
thuit PCR théng thudmg. Véi cip mdi CumARTI,
CumART?2 khuéch dai gen MA, san phdm PCR thu
duge cd kich thude tinh theo 1y thuyét 1a 245 bp va
c6 diém nong chay 1 86,1°C. Trong khi &6 cip médi
HSRTI, HSRT2 khuéch dai gen HS, san phdm PCR
thu dugc c6 kich thuédc tinh theo Iy thuyét 1a 394 bp
va c6 diém néng chay 1a 81,2°C. Sau khi tao cDNA,
miu cDNA dugc chia thanh 3 8ng dé x4c dinh doc
lap ctm type A, phén type cim H5 bing Real-time
PCR vi mét éng x4c dinh ddng thdi type A va phan
type HS bing multiplex Real-time PCR. Két qua &
hinh 1 cho phép chung t6i gia dinh ring cic cip mdi
va chuong trinh phan @mg PCR 14 8i uu; cic gen
MA cita cum A, gen HS cia phén type H5N1 va gen
ma héa cho protein dung hop clia virus hop bao hd
h5p da duogc khuyéch dai dic hiéu.

Tuy nhién, dé khing dinh két qua nay, ching t6i
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phén tich dudng cong néng chay (Melting Curves)
cia san phAm PCR, Nhu d3 néu & trén, san pham
PCR c6 kich thuéc khéc nhau c6 thé s& c6 nhiét d
néng chay khdc nhau. K&t qua phan tich duéng cong
néng chay duge néu & hinh 2.

Ung dyng ky thuit multiplex Real-time PCR dé
chin doin dong thoi cam type A va phin type HS

Viéc chin doan nhanh va chinh x4c cic tac nhin
giy bénh dé tir d6 dua ra cdc phéac d6 diéu trj ludn 1A
muyc tiéu caa cac phong thi nghiém. Trong céng trinh
nay, ching t8i nghién ctu Umg dung k¥ thudt

Multiplex Real-time PCR dé phat hién ddng thoi
ctm type A va phin type HS. Sir dung ddng thdi hai
cip mdi CumART], CumART2 dic hiéu cho cim A
va HSRT1, HSRT2 dic hiéu cho phan type HS, bing
k¥ thuit multiplex Real-time PCR chang t6i da phat
hién ddng thdi cum type A va phén type H5. Didu
nay con cod y nghia thuc ti€n rét 16m, giop tiét kiém
hoa chét, sinh phim va dic biét 1a thai gian cin thiét
cho qui trinh xét nghiém, Két qua ndy con duge
phén tich tiép bing dién di trén gel agarose 1% dé
kiém tra san phAm PCR trong cac 6ng phan tng, Két
qua kiém tra duge néu trong hinh 3.

Ampiification Curves

Fluorescence (530)
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Hinh 1. D4 thi bidu hién cwdng dd phat huynh quang clia SYBR Green | do & buére séng 530 nm ting 1&n qua mdi
chu ky PCR. M&u am tinh (NTC) dé tao tin hiéu nén. Miu MA chay bing c&p mdi CumART1, CumART2 dé phat
hién cum type A. Mu H5 chay béng cap mdi HSRT1, H5RT2 @& phat hién phan type H5, M3u MA va H5 chay bang
ca hai cdp mdi CumART1, CumART2 va H5RT1, HSRT2 phét hién ddng thdi cim type A va phan type H5.

86,1°C

.
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Hinh 2. Buwdng cong biéu thj nhiét dd nong chay coa san phdm PCR (Melting Curve). Mau am tinh (NTC) dé
tao tin higu nén. Mau MA chay bang cip méi CumART1, CumART2 dé phat hién cim type A, MAu H5 chay
bing cdp mbdi H5RT1, H5RT2 dé& phat hién phan type H5. Mau MA va H5 chay bang ca hai ciip mdi
CumART1, CumART2 va H5RT1, HSRT2 phat hién ddng théi cim type A va phan type H5.
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Pung nhu dy doédn cila chiing t6i, khi phén tich
dudng cong néng chay, san phdm PCR ciia gen MA
va gen H5 c6 nhiét d§ néng chay khédc biét nhau
twong (mg 86,1°C va 81,2°C dugc biéu thj bing 2
dinh téch bigt nhau. Dya vao két qua ndy chiing t6i
cé thé xac dinh duoc cic miu nhiém virus cim A va
mAu nhiém phan type H5 cita ctim A.

Hinh 3. San pham sau khi thirc hién Real-time PCR
va Multiplex Realtime PCR bdng dién di trén gel
agarose 1%. M: Marker DNA 100 bp; 1: San pham
khuéch dai doan gen H5 (phét hién phén type H5)
béing cap mdi H5RT1, HERT2; 2: San phdm khuéch
dai doan gen M (phat hién cum type A) béng cap mbi
CumART1, CumARTZ; 3; San pham khuéch dai ca
hai doan gen H5 va MA (phat higén ddng thei cum
type A va phan type HS5) bang Multiplex Realtime
PCR khi chay vé&i ca hai cép mébi.

Nguyén Tién Minh et a/.

Két qua dién di trén gel agarose (Hinh 3) hoan
todn tring hop v&i két qua ghi nhan tin higu phat
quang nhér hé théng LightCycler 2.0. Diéu ndy khing
dinh lai mét 14n nita d¢ chinh x4c cha kj‘/ thuit Real-
time PCR.

Ung dung k¥ thuit Real- time PCR d& chin do4n
virus hop bao hé hip (RSV)

Virus hop bao hd ha‘p la mot trong nhitng nguyén
nhin chinh gdy bénh viém pho: ho%ic viém cudng phéi
& tré so sinh va tré em dudi mat tudi. RSV ciing gy
ra mdt sb tridu chimg lam sang gidng cAc triéu chimg
do H5N1 giy ra. Vi vdy, viéc chin doan virus nay
cling rét cin thiét d& dwa ra phac b diéu trj phi hop.
Nhiéu phucmg phép chin doan RSV di duoc phat
trién, bao gdm phuong phap phén lap virus, phét hién
khéng nguyén virus, phat hién RNA, phat hién sy gia
ting khang thé trong huyét thanh.., Trong nghién ciru
nay, chiing t6i ciing nghién cu ing dung k¥ thuit
Real-time PCR dé phat hién RSV vei cac bénh phim
1a dich tiét dudmng hé hap thu nhén tir ngudi bénh cé
dau hiéu hé hip cép. Phuong phép nghién ciru duge
tién hanh tuong tr nhur dbi véi cim, tuy nhién sif dung
cip mdi RSVRTI, RSVRT2 dé khuéch dai gen ma
héa protein dung hqp dic hiéu cho RSV. San phim
PCR dugc khuéch dai tinh theo 1y thuyét cé do dai
380 bp va cé nhiét 46 néng chay 1a 82,53°C. Két qua
phét hién RSV bing Real-time PCR dugc néu trong
hinh 4.

 Melting Peaks
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Hinh 4 K¢ thuat Real-time PCR phat hién RSV trong 6 mau bénh pham (BF) tir bénh nhi cé triéu chirng hé

hép cép.
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Trong s6 6 miu, 2 miu (BF51, BF52) khéng ¢6
tin hidu phat quang; 4 miu (BF50, BF53, BF55 va
BF63) cho tin hiéu phat quang. Tuy nhién chij cé 2
mAu BF50 va BF53 cho nhiét d6 néng chay ding véi
nhiét 46 néng chay ctia san phim khuéch dai tir RSV
tinh theo ly thuyét (82,53°C). Cic miu BF55 va
BF63 cho nhiét d6 néng chay thip hon (81,24°C).
Nhu vdy cé kha ning day 1A san phdm phy hinh
thanh trong qua trinh chay PCR.

Tuong ty nhu dbi véi cim, ching tdi tién hanh
kiém tra s&n phim PCR sau khi chay Real-time PCR
bang dién di trén gel agarose [%.

M 50 51 52 53 55 63

Hinh 5. San phdm sau khi chay Real-time PCR phat

~hién RSV trong cac mau bénh pham BF50, BF51,
BF52, BF53, BF55, BF63, bang dién di trén gel
agarose 1%.

Két qua & hinh 5 mét 14n nira khing dinh wu
diém cua k¥ thuit Real-time PCR trong chdn do4n
cim so v&i cc phuong phap sinh hoc phéin tir khac
nhy k§ thuit PCR thong thudng. Két qua phan 4nh
dling v&i két qua clia Real-time PCR. Cdc miu bénh
phim BF51, BF52 khéng cho san phim PCR; cdc
m3u BF50, BF53, BES5, BF63 cho san phdm PCR
rit gibng nhau. Vi viy, néu chi bing PCR binh
thudng rat d& di dén két luan cd b6én miu nay déu
duong tinh v&i RSV. Real-time PCR cé d6 nhay va
d6 chinh x4c cao hon, giiip han ché cic két qua
duong tinh gia ciia cac phuong phap chin dodn khac.
Két qua nay c6 y nghia vé cling quan trong trong
viée dua ra cdc phéac d6 didu tri, gitp giam thiéu thiét
hai va nguy co tir vong gdy ra bdi virus citm.

Pé khing dinh lai mt cach chic chin, ching téi
da tich dong va giai trinh tu hai miu dai dién 12
BF50 va BF55. Két qua cho thiy, miu BF50 dang 13
trinh tr doan gen ma hda protein dung hop ciia RSV
véi d6 tuong déng cao (98%) so voi cac trinh tu
twong img céng bd trong Ngn hing gen qudc té.
Trong khi d6 miu BF55 chinh 14 mdt doan DNA
dugc khuéch dai tir nhidm sic thé thir 3 cia ngudi.

KET LUAN

Trong nghién ctru ndy, ching t8i di phat trién
thanh cdng ky thuit Real-time PCR d& phat hién
nhanh va chinh x4c virus cim A va RSV tir cic bénh
phdm coa bénh nhin viém dudng hé hip cdp. Pic
biét, img dyng k¥ thuit Multiplex Real-time PCR, sir
dung 2 cép mdi dic hiéu cho gen MA va gen HS5,
chiing t6i c6 thé phat hién déng theri cum type A va
phin type H5 trong mot 1dn xét nghigm.,

Li edm on: £¢ hoan thanh cong trinh nay, chung
16i did nhan dicgc kinh phi tir dé i déc ldp cap nha
mebe “Nghién ciru ddc diém lam sang, dich 1€ hoc,
phuong phdp chan dodn sém, phdc dd diéu tri hidu
qua va dir phong bénh viém duomg hé hdp cdp do
virus HSN1, virus ciim A va virus hop bdo hé hdp ¢
Viét Nam” do PGS. TS. Ngwén Thanh Liém chu
nhiém.
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APPLICATION OF REAL-TIME PCR FOR RAPID DETECTION OF INFLUENZA A

AND RESPIRATORY SYNCYTIAL VIRUS

Nguyen Tien Minh', Duong Van Cuong', Pham Minh Tuan', Nguyen Thanh Liem?, Ngo Thi Thi?,
Pham Viet Hung’, Phung Thi Bich Thuy?, Cao Viet Tung’, Le Thanh Hoa', Dong Van Quyen’, Dinh

Duy Khang"", Le Tran Binh'

!Institute of Biotechnology
*National Institute of Pediatrics

SUMMARY

In the past few years, avian influenza outbreaks have been disaster for Vietham and for some
countries in the region. Avian influenza impacts seriously on the economic and sustainable development
of many countries. In addition, an implicit threat of avian influenza change in the antigenicity and
pathogenicity leading to the influenza pandemics has been also high on the agenda of the world.
Therefore, in order to protect us from being infected by influenza virus, a method for rapid detection of
this virus is urgently needed. In this study, we have applied Real-time PCR for detection of influenza
virus and respiratory syncytial virus (RSV), which are currently spreading in Vietnam. As regard to
influenza, primers were designed to amplify specific sequences of gene MA and gene H5 of A/HSNI
influenza viruses. While for RSV, primers were directed to region of a gene encoding fusion protein. The .
results showed that using real-time-PCR assay on the LightCycler 2.0 system with above mentioned
primers, we could rapidly detect influenza A and the H5 avian influenza hemagglutinin (HA) subtype,
and RSV within two hours. Particularly, we have developed a multiplex Real-time-PCR (RT-PCR) assay
for the simultaneous detection and typing of influenza A and the H5 avian influenza hemagglutinin (HA)

subtype.

Keywords: A/H5N1 influenza virus, H3 gene, MA gene, Real-time PCR, respiratory syncitial virus, rapid

diagnosis
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