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[Abstract ] Objective To develop a one-step RT-LAMP method for rapid detection of HA gene and NA gene of H7N9 virus.
Methods Two sets of specific primerswere designed and synthesized according to HA and NA genes of H7N9 virus. The reaction pa-
rameters were optimized to improve the RT-LAMP assay for the rapid detection of H7N9 virus.This study also tested the sensitivity and
specificity of the RT-LAMP assay, the minimum detection limit of which was evaluated using the gradient dilution RNA templates in
vitro transcription. Moreover,the RT-LAMP was applied to 142 clinical specimens for testing.  Results The RT-LAMP method for
detecting the HA gene and NA gene of H7N9 avian influenza virus was successfully established.The results showed that the detection

limit for H7 gene is around 10 copies per reaction, which is similar to that of the real time PCR, whereas counterpart of N9 gene is 5

copies perreaction in 100-folds higher sensitivity than the real-

EE&WHE . 28\ 5 8 & KW H (AWS16J020) time PCR method. The RT-LAMP assay also had good
YEEBAL:210002 B 5, 7R o X 50 19 s 47 ) v 0o B 9 42 il specificity.In the positive specimens confirmed by sequencing,
Br (ki 05 ik 3 AR ORI BRAR AL E the RT-LAMP detection rate of viral HA gene and NA gene
K% ;210006 550, 1 8 BERHAS BT e 5F — 5 e 1 were 100% and 92.68%, respectively. ~Conclusion  Con-
R (W) sidering RT-LAMP’s simplicity in operation and high

BIRAEE : LK%, E-mail: ahoi@ 163.com sensitivity, there is potential use in clinical diagnosis and sur-
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veillance of H7N9 virus.

[Key words ] H7N9 Avian influenza virus; reverse transcription loop-mediated isothermal amplification; detection
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RIR R KB FF3 (5 —3") ANEL
H7-RT-LAMP H7N9 ¥ 25 il B 2 3L R ( HA)
B3 GAGCCATTTCATTTCTGCA % S¢S KC896774. 1 ( Gen-
F3 TGAGAGGCGAGAAGGAAG Bank)
BIP TGACAAGGAAGCAATGGGATTC-TCCTGATCTCCTACATGCA
FIP GCCTGATTCTCTGAGAATTTGCCT-TGATGTCTGTTATCCTGGGA
LB TGGAATAAGAACTAATGGAGCAACC
N9-RT-LAMP H7NO J5 #5122 2 R i ( NA )
B3 ATAGCAGTCCCCTTCAGC Bk KC896776. 1 ( Gen-
F3 GATGGGGCTAACACTTGG Bank)
BIP TAGATCAAAGCCCATTCAAGGTC-GTCCATGAAAGATCCACTGTA
FIP TCAATGCATTTGGCACTTTTAACAT-TAGGGAGGACAATAAGCAC

LF CGTATCCAGACCTCGAGGCT
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H7-qRT-PCR HA RNA%L SEARE S N9—qRT-PCR NA RNASESEARUE S
e 1000 100 104 10° 10 10" 10°  NTC FEDLEL 5% 1055 x 1045 x 1035 x 1025 x 10'5 x 10°5 x 10-'NTC,
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% qRT-PCR 77 9% 7 100 15 (4350 5 # 11,500
PEULEE RN ) o W% RT-LAMP J5 36 5% Il PR Fg A
PEATASIN , 41 32 B 512 B9 AR A HA JE X R
B BAME A S R U . RT-LAMP J7iEX & &1
G 19 & 2 bn AR SR AT AN, PH M %R 20. 87%
(247115, 200 FF 0 52 ), FTBE A 41 8 245 SR AR L),
IEAh RT-LAMP Xt NA 56K A9 A R 5 T WHO
124 qRT-PCR J5 ik, J5 B AEFRAT 0 JEk o £ S 360 25 11
A A 5 R IR 2, AR AR BT VA B DR A A
AR LGRS 55 7 1 1 2 AN B 78 46 ]
A 37 7 B A5 2 I DR ARG I 512 [ (7] A4, Sk
T N9 LR 7 B i) = BE S g, AT RE A Bl T B AE A
ARSI, BICRE H7NO 9 25 A oAt H7 S 789% 25 (40
H7N1 H7N2 H7N3 H7N7 28) dh g i) i ™ %
RT-LAMP J5 0] 64 HNB w] #14k & €0, BV o 75
I HNB YR 7E RN AR RN, AT T35, HEE AR
L5 52 IO A5 VS T P T A2 A ke ) e 5 5, 5 A
S s WO ek B Y SR RE — B, LR BR A B KV B A
PR IR A I 5 S0 32 min BIAT A R w500 4
SERRE R R SRR AT, 5 At DL P R S D G
SESLRNE . FTRRAR S 7 A 22 1 T B R BH A
X R A B IR HR O R s AT X L B O A B A
BRA, YR 5 S T 2 B I R L (L FE 2 A0
LI OB S 58 ) R K UE X Fh {87 S 4 ik B Al
S

ZE Lk ARG S T — AR I H7NO & R
B T R 1Y RT-LAMP J7 3%, oA Pk | R .

Tos SRS LSS AL 8 (1 R A1, JUHXT T N9
STV (ARSI, A i 0 3 R R R TR 12 B
AR R E T HETAY qRT-PCR ik, AATREN &
LRI Ko B 22 T AR ARG 9 IEG PR 131 7 0 32 R
fe—Fh a1 T-BL

[ &% 3xik]

[1] GaoR, Cao B, HuY, et al. Human infection with a novel avian-
origin influenza A (H7N9) virus [J]. N Engl J Med,2013,368
(20) :1888-1897.

[2] Zhu W, Dong J, Zhang Y, et al. A gene constellation in avian
influenza A (H7N9) viruses may have facilitated the Fifth Wave
outbreak in China[ J]. Cell Rep,2018,23(3) :909-917.

[3] Quan C, Shi W, Yang Y, et al. New threats of H7N9 influenza
virus ; the spread and evolution of highly and low pathogenic vari-
ants with high genomic diversity in Wave Five[ J]. J Virol 2018,
92(11).doi: 10. 1128/JVI.00301-18.

[4] Hui DSC, Lee N, Chan PKS. Avian influenza A (H7N9) virus
infections in humans across five epidemics in mainland China,
2013-2017[J]. J Thorac Dis,2017,9(12) : 4808-4811.

[5]1 FE i, EIMH, ZE0R%E, % 4 FhE WIEIE G 2 s 4
KTk i sL 1], AR ERiEZ, 2013, 15(6) :551-555.

(6] B fH, #hEE, REE, % B8 JE R 3 3 0 5 55 R
P ARAS I 7 R B IESL (T]. P DR R AL W) SR AR,
2016,11(3) ; 225-228.

(71 X E, BRICR, sk, 55, ScHFFROWE AT ALfL LAMP
KW IE I HESL[ )], ARREBIEZY, 2016, 18(4) : 341-345.

[8] Zhang J, Zhu J, Ren H, et al. Rapid Visual Detection of Highly
Pathogenic Streptococcus suis Serotype 2 Isolates by Use of Loop-
Mediated Isothermal Amplification[ J]. J Clin Microbiol, 2013,
51(10) : 3250-3256.

(9] SKERE, BRSCEF, 81 ), 45 HTNO B Uit/ 15 40 PRy
HEN L] PEAIL DA, 2013, 29(12) : 1868-1870.

[10]  BR Ak aF 4RI, ARG HTNO A& i 2 0t
FEHERE[T]. BRI A4 ,2016,29(7) :759-763.

(11 BOHF, BOUA, 48 &, 4% 2013-2017 4F [ B HTN9
TR R MR R AL R AL 3T [ )], BRSBTS A 443, 2017,
30(10) :1029-1034.

[12] Lamb LE, Bartolone SN, Tree MO, et al. Rapid Detection of
Zika Virus in Urine Samples and Infected Mosquitos by Reverse
Transcription-Loop-Mediated Isothermal Amplification [ J ]. Sci
Rep,2018,8( 1) :3803.

[13] Chen Y, Liang W, Yang S, et al. Human infections with the e-
merging avian influenza A H7N9 virus from wet market poultry:
clinical analysis and characterisation of viral genome [ J].
Lancet,2013,381(9881) :1916-1925.

[14] Li M, Xie Z, Xie Z, et al. Simultaneous detection of eight avian
influenza A virus subtypes by multiplex reverse transcription-PCR

using a GeXP analyser[ J]. Sci Rep,2018,8(1) :6183.

(W5 B HA:2018-05-02; f&[E HHEA:2018-08-31)
(HEHmE. T2, EXHE.S4%)



