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Rapid detection of influenza A3 virus by TagMan-based real-time RT-PCR assay
YAN Ju-ying, LU Yi-yu, FEN Yan, SHI Wen, MAQO Hai-yan

(Zhejiang Center for Disease Prevention and Control 310009, China)

ABSTRACT : To establish a specific, sensitive method of TaqMan-based real time RT-PCR assay for the rapid detection of in-
fluenza A3 virus, the hemagglutinin (HA) gene of influenza virus down-loaded from Genbank was aligned by using the biologic soft-
ware, and the specific primers and probes were designed in the conserved regions of HA gene. The primers and probes as well as the
reaction condition were optimized to improve the sensitivity and specificity of the assay. The throat swab specimens used in this assay
were taken from patients with acute respiratory tract infections. It was found that the specificity of this assay was high without any
cross-reactions with influenza Al, A5 , B viruses, SARS virus and other commonly encountered viruses. The sensitivity of this assay
was 0.01 TCIDsgy, and the viral RNA could be detected directly from the clinical specimens. It took only 3 hours to complete the
whole course of reaction including extraction of viral RNA and the real — time PCR. It concludes that the TagMan-based real-time
RT-PCR assay is a rapid, sensitive and specific method for the detection of influenza A3 virus.
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1 HR5h%
1.1 REKARSERAE WRREKT3/E
JB/5/97. 8 3/y Bi/1/98. B 3/ Bi/359/95.F 1/
5/53/97. 2. /PN /12/97. 2./ 5 B /184/93 H
KT LR, B R EFH Y 191 5 Endmoston
KB B Gos Bk FLATHEE AR £ 58 FF Terylynn
B PR E A MR Long Bk A Bt BT A
SRR PR EDH S R EREE, R’
% B 3/HTVL/10/98, F 3/#T1L/6/99. B 3/#%
7L/10/2002. 5 3/#7{1/78/03 . F 3/H#{L/92/03.
3/ IL/89/04. F 3/#71L/108/04. § 1/#F1L/18/
02.Z./HL/1/99 5 &./#{L/1/02 %5 Bk Bl A 3L
I = IS PR LR B A5 A< o 4 Bt S E R B L
LI F Wik SARS W F B 4 L B = 47 B (NCBI
GenBank % %5 AY297028), & Wi B % & H5 B
WHO 24, 78R 7% 3200 7 & R A % MDCK 41
M ERRET LR, ERELURERBEEN S
VPR AR | T V4 O R M T R R F b/ T R P D
RERR,
1.2 SIMEHH HRETIERRNE HAEEM
RFXI, B’ ZX 5. SR E—KR 20 1B
REEH,GCEEN40~80%, 51N _REM,
BlE 531N EEAFR, SIWAM Tm HER
INF2C., FEHKEFE20~25bp ZH, H Tm HEL
314 Tm & S~ 10CEAR, T S WMIRICH K
G E AR FAM, 3" W A5 10 0 RO B K & H o4
TAMRA, "3 B #7% /iy B2 1< B2l 85 bp, SIHAIR
e EE AR AERAR S M. SR
MFR

FluA3 (YG) F: 5° — TGAACGCAGCAAAG-
CYTACA-3’

FluA3 (YG) R: 5° — CGGATGGAGGCAAC-
TAGTGACCTA -3’

FluA3 Probe: 5’
GCCTCCC -3’
1.3 WERNAMWRERREEERE RERNAHKY
HEL, R AEE QIAGEN 2 ## Reansy Mini Kit,
ERAREHAPRIUAE RNA, 7 3 BIRERE
BBMERENSEZKR, BFEREZE 100,10,1,0.
1,0.01 TCIDso &R o
1.4 RNGRSRNESF EHEPHRANK
YR RT-PCR REAERN 25 pl. HEREYME
WHE H:0.2 mmol/L ANTP B & % (each). 7.5
mmol/L MgCl,+ 0. 4 gmol/L 3145.,0.2 pmol/L #
51.0.5 Wl IR A (5 u/pl )10 pl BAR RNARJS

- ATGTGCCGGATTAT-

B DEPC K# & 25 plo A BRI P MRS
BB, LA 0.4 pumol/L WBIMWKES 0.2
pmol/L W ETIRE KRB Ct HR/PMRNERE
(ARn) & XK,

A MJ Research Option 2 TR E LS Roch
lighteycle R YEREM & 45 4 HH TR, H TR
N2 #H1T.45C 30 min HHEEF, 94C B ¥ 2 min,
2L 93T 155,60C 1 min ¥ 3% 40 T1E3F, 7E 60T i#
1TH SRR,

1.5 RT-PCR & KA Roche 2 & # RT-PCR
systern 1854476 IRAF & 1T, RN E K 50 ol ,
1 20.5 pl DEPC 2R B IF K, 10 ul 5% RT-PCR
ZMH, 4 pl INTP B &% (10mmol/L), 2. 5 pl
DTT (100mmol/L), 1 xl RNase 1 #]7, 20pmol/L
5415514 2%0.5u,0.5, BRAM(5u /ul
), 10 pl BEAR RNA, K& % 50C 30 min, 94C
2 min 7T, BRIF 94C 30s,55C 305s,68C 1
min FATY Y, 35 MEFRIGFEA 68C 7 min, B8 pl
PR AT R EK BT T 85bp MIAR RESRHF B,
1.6 % J6 RT-PCR MEFrRHE. @BREMEE S
ST EARE TCIDs M 3 B BIRH RIS 458
B RNA, ¥47# 4T RT-PCR 5§ TagMan Kt E &
RT-PCR R, L RGO, R . Juoh RE
WBREF 1 8, 28, BRERNEF HS, SARS R
MWW E NERE BRAFRESFRES
SRR ER, AH 3 BB & TagMan KL E R RT-
PCR R TR M, LRI A FER1E,

2 & B

2.1 %t RT-PCR WFeR¥E XHRBRER 3/%
fB/5/97, B 1/4L5/56/97, Z /&3 /12/97, § 3/4%
71./78/03, § 3/#i{L/52/04 % 20 A4k Bl AR HEBR
M BB RSREF 191, XBKE GOS ¥k, HifT
PERE AR % % 8 TeryLyn BE, "E I & M8/ & Long
W, B R RRE HS M SARS WHE L F R BURH
RNA, R H 3 B EH B TagMan KN E & RT-
PCR ik #tArieil, Br B 3 ZUR RS 3 AR 78
SRS, HEFEREARNS R ERE,
2.2 WX RT-PCR BB MHERWEZFEHRT 3/
ZJR/5/97 %%, K MDCK 48 Mt 3 47 9% 3 20 1 2
(10° TCIDso/ml), 48 J5 % B AL 100.10.1.0.1.0.01
TCIDso, 3£ BUR# RNA, AR RESL T 3 BF
% TaqMan KJ6E B RT-PCR ¥#FTRM . 3
L% M RT-PCR F AL, HRIAE 1o

2.3 RERT-PCRWERE MHEBRHEKT 3/
BIR/5/97 ¥ 10 FRIMBR AR MR RE,
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SRR REA, MESA RS, BELHHE o ENERRRIERTKERYE LR 2.8 1.

H1 55t RT-PCR HEBNF 3 BfidREN R

FR BV (TCIDso/ &)
AE 100 10 1 0.1 0.01
%% RT-PCR 3 (Ct i) 17.41 20.45 23.55 27.36 30.54
% RT-PCR ¥ (&%) + + + + -
¥ 5 B (CPE) + + + — —
F2 W RT-PCR B3P 3 B RREBLH 20"
Ctfl _
100 17.47 17.47 17.29 17.41 0.08
10 20.52 20.87 19.97 20.45 0.37
1 23.70 22.97 23.99 23.55 0.43
0.1 27.27 27.06 27.76 27.36 0.29
0.01 30.70 30.55 30.37 30.54 0.13

* A GIRMEE R A stata 8.0 FKAF LA

W3-

K, M#E2Y5 TagMan RT-PCR &R %L — . L
A2,

Quantitation Graph
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% / v
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. == ]
B2 %XER RT-PCR MECUGBRBESSISRERL
B1 $%eRRT-PCR X 3 5 MAR B a8 7 1 #k ok
B RO R A B3 RRBRERENH;B~D: AHKSHE
A: 100 TCIDsy/ % ; B: 10TCIDso/ % ;C: 1 TCIDs/%& 5 PRI ER B g
D: 0.1 TCIDso/%& ;E; 0.01 TCIDsy/ &
3 it it

2.4 FEREMBHFWGEEARNGER XTHRE M
REREAEBRHABYEAER XM 60 HBES
WK B A TagMan % )t & B RT-PCR 7 &, B
RT - PCR /¥ 584 B e AT W, P 2
B 22 4 (36.67%), RT-PCR FH¥: 25 4
(41. 67%), TagMan RT-PCR FH ¥ 30 {1+ (50.
00%), I=FHRPMHERESR . XT7HL
RT-PCR TR R4 B YRR B 0 T H R R
¥t RT-PCR &R BMAEN WREYE, K M1X B H KN
B RARN IR S RAX A7 ML AT 080 R 2 LL A6 410 ) B 4
(HDW &, &R F 3 B RN HI Jiik >4 51

A 3 B R E RT-PCR Bl 7%, B K
SEAHRS, CAARBES, FRER, FFERE
FRR s, BEMEERBNENZREN BTN
He-D RGP EIE6~7h BASHT
PCRY =4 i5 Rt = E REAYEA T BE, L ILE
ABRERHUFRER T A EANREEE
PCR B AR, £TH £ AE RNBME, AUEBRKRS
PRI RIS, T B8 % RT-PCR B R,
T NBUBHE, I RIS LR ERARE, YR
EX S MEL R RRE T ESHERED,
EE MR EAE SRR MR L, FA
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FH HA B, 8 AR A NP.NS.M XK, H
F HA RBAERBFRERAAGGEEFS T ER
PR AR EEINEE, B AR AR P ARRAN
e HA ZEE AR RAEK, THE HAL R
AR, X — R RRRAT BUIAHE, ZEIANKNE
WXE, AL KA TagMan RT-PCR 7, B F
TaqMan ¥REFX F 5 69 28 4k 3E # UK, RITAXE
# NCBI. B &fJ DDBT SFEC# M EBI ZE FE LT
RTEZHERMFSHH T 3 RRBHREFEARKE
¥+ R, MHEH HAL R 47 T RIIRE iR, it
FHTX 35 Tagman HEXTZ R BHTH RES
W, NPIRE S B EN I YRR, SFREEkRS
e PR R EL i, KB EA N RES, BT H
3 R B B b MR R OFT 43 BB L B PR R BSR4, K
fib B 1 B Z R B RS B HS. SARS Ji B AR IR
T R R S B R W 3E LR, T BB R L RT-
PCRAKH 4 B E R, PR, LM fE, BN
FERN BN RT-PCR R 8 E# 0.1 TCIDs %
A, NRES MR, RT-PCR LW 53k, #1d
BRAT6~ThER. MRAEFEAZRER
ExRRM NEIhER WBEETE 0.01
TCIDs, FTEHEE MR E SWMBARE TR H 3
B RRE, T H PCR =Y RTERFE,
AW R A Roch lighteycle 5 MJ Research
Opticon2 ZFHLER, PL 25 ul R R BT T FATH
BORMZE RS WEBERE, R HHERET
BEER ATZRB|VIMRME 3 WABRE Tag-
Man Yt E & RT-PCR 7k, EFEAEHAT S5 0.2
ml PCR B —fRAI il a4+, YR BHEN
ZR, HF Roch AR KA EBRERANES
MELR, FHEFEEEEEWR, e
M] ARIMERRE, Mo, FXMBST, S TFE—
BERENRE, RAMRE RNA RS HTHE
BEHARBFESHRBRNAM CCHEMRK, AR
EERTHET HEHEME RNAKERER, K1
% F QIAGEN 2\ R Reansy Mini Kit, Xt B 3 B

RIREBR M 102 ~ 1072 TCIDso ¥ BE, 43 515+ — & i

TR, R BRFEXREREFRRIR RNA BT

B ERWEEMNREMN CCEAS 0.5 L4, EX

LRERFASERAEMEE, RAOTKEK LR &

%, 20 R S R T RNA 8773,

XA G B RT-PCR ik BBy, EEH,

TTTRIESHR, 2 ER &K ERFERL.

RATRESLHRM P 3 WFHEHRE TagMan K6
£ f RT-PCR i, RAEBERE. S REEE, HE

VR R 2 95 00 A 0 SR O T — bR

B AR EERMFE,
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