N B S RO o AR

2013, 29 (6) Chinese Journal of Zoonoses 043

DOI:10.3969/cjz. j.issn. 1002 —2694.2013.06. 004

A BN R Y HTN9 & i o B2 s <2 2 Wi
M 25 e 51 3 A

G RIE MO E W B KR
FTAE R A AR PR AN

& E:HH LA real-time RT-PCR #nf # 7 71 Ml & % 7 sk 48 2 4 & 0] AR % HINO & 7 &g ) 7P & 2 36 %2 & i
FiE FEARLHINOGRRFOTHRAFKFRBRRNA, 2B X AR LA RRARN W ABES TH R TR (AE
H3N2,HIN1,HINIpdm) 45 3t 5] 4 fn 4% 4F UL & H7NO 45 3 ¥ 5] 4 Fo 45 41 # 4T real-time RT-PCR & W . F| H & 47 % it & 5]
MY A ELEHAY R INEF S FELEFA ., R real-time RT-PCR £ %W, . m A FARBAS Ay WEREE,
AR CE A MR R (B 4F H3N2 HINT LR HINlpdm) & £ R A 420 HINO TAGR AT HEREE, F70
ERBNREAIANATRNFISEAAMARLHING SRR FEFFABE -8, &8 FOFRERKTEEAR R
HINO &, maEm A EH 5 M E A RATHARSE HINO &5 dm & E L0,

SR HINO A L3 £ W )7 7 0 47

R E %S :R373.1 SCEEARIRED A T EHS:1002—2694(2013)06 — 0543 — 04

Confirmation of first case of human infection with influenza A (H7N9)

virus in Fujian Province: laboratory diagnosis and viral sequence analysis

WENG Yu-wei"? ,ZHANG Yong-jun'?,XIE Jian-feng"? , HUANG Meng' ,CHEN Wei' ,ZHANG Yan-hua',
HE Wen-xiang' , WU Bing-shan'? , WANG Jin-zhang'? ,ZHENG Kui-cheng'*, YAN Yan-sheng'"*

(1. Fujian Provincial Center for Disease Control and Prevention ,
Fujian Priority Laboratory for Zoonoses, Fuzhou 350001, China
2. Teaching Base for School of Public Health , Fujian Medical University, Fuzhou 350108, China)

ABSTRACT : In this study, we confirmed the first case of human infection with influenza A (H7N9) virus in Fujian Prov-
ince by viral specific nuclear acid detection and sequencing the four segments of viral genome. The respiratory specimen (throat
swab) was collected from a case with pneumonia of unknown cause reported in Longyan City, Fujian Province. Viral RNA was
extracted from the specimen and applied for real-time reverse transcript PCR with universal primer/probe sets for influenza A
&. B, specific primer/probe sets for seasonal influenza A virus (including H3N2 subtype, HINI subtype and HIN1pdm), spe-
cific primer/probe sets for newly emerging H7N9 virus, respectively. The four near full-length segments of viral genome were
sequenced by using two-step RT-PCR methods with a set of self-designed primers. Positive results obtained with universal in-
fluenza A virus and specific H7N9 subtype virus primer/probe sets, whereas negative results with the other primer/probe sets.
Four segments of viral genomic sequence were obtained and compared with the published N7N9 viral genomic sequences. The
results of real-time RT-PCR and viral segments sequencing revealed that presence of H7N9 subtype influenza A virus in the
specimen from the case with pneumonia of unknown cause. Viral sequence was highly identical to that of H7N9 subtype viruses
currently epidemic in mainland China. It should conclude that the patient was the first case of human infection with novel H7N9
subtype virus in Fujian Province.

KEY WORDS: avian influenza, H7N9 sub-type, laboratorial diagnosis, sequence analysis

FHEE KL TAE % B (2012ZA10004-210) % By (4 & VK 3 Supported by National Science and Technology Major Project

F S| A SCRA R TR (No. 20127ZX10004-210)» WENG Yu-wei. ZHANG Yong-

i AE T 4 ,Email: yysh@fjede. com. cn
EERM L. BRAERADHEH PO BAGAELARARELR
s, BN 350001, Correspondence author: Yan Yan-sheng, Email: yysh@ fjc-

2EEERKRFALET A FlAFEM M 350001 dc. com. cn

jun, and XIE Jian-feng contributed equally to this article



544 hoE N &

e

N l%\ aﬁ‘

2 4 2013,29(6)

2013 4 2—3 J1 Wi (Al —Fp il 37 H7NO W2 AU &5
TG S B AR HTNO & 3 e . KT
AWML I, 4 H 23 H AR R A T IR
T — 90N B D P A o 181 4 A A O T B 4 i O
M A real-time RT-PCR ¥&#E4T T 9 5 A% W2k I , I
P — 2 X TR A 4 AN FE AT BEEAT T 80 s A Ay
B TESE T 3200 61 o e HTNO & 3t J8 i 8 ke
Ho RIEEA A KM E BN HTN9 & i
T 1] I 3] ) 5K G G AR 6 A T T

1 #RE5FE

1.1 Bk

LT BRA SRERGIERS 7 R AR,
BT 5 mL ARA A T (DMEM 85323 & 0.5%
LG R 24y VORI 50 mg/mL PR K8 2D K
iEB R TR

.12 FEKH s RNA 42 B0l 0 &
QIAamp viral mini kit I H QIAGEN 2\ &) 5 # A &Y
real-time RT-PCR i& 5] Ag-path ID one-step RT-
PCR kit J { life technologies 2 ) ; Z= 7 14 1L B
7 (G SR e HINT Z= 7 1 H3N2
A1 HINTpdm) # B2 4 I 50 8 A i Z LAY R
BAT MR 7] RNA 08 5% 5% 5] QIAGEN one-step
RT-PCR kit g § QIAGEN /A &) ; = % B Pyrobest
DNA polymerase W B K i%E TaKaRa 2% & 5 it [ i
iK#F QIAquick gel extraction kit lJ H QIAGEN /2
A) ; DNA I 73R 77 & BigDye Terminator v3. 1 Cy-
cle Sequencing Kit g H life technologies /A7), H
BRI Sy S g v L]

1.1.3 SIWAEE HIN9 $ S5 W ist i H
Pt AP N N5 I 8 | R B F S Sl
JHT H7NO 95 3% Ifil & & (hemagglutinin, HA) | f#
2B R i (Neuraminidase, NA) .} i 1 (Matrix
protein, MP) . dE %542 4 (Nonstructural, NS) %
AN B B 51 %2 % Naresh Jindal 555 %11,
AR S0 TN AT A Oy ek OF B AT A TR .
11,4 FEAUEE  ABI 7500 225% PCR AU T re-
al-time RT-PCR &4 ; ABI 3500 1| )% JH T 9% 5 1%
F E

1.2 ik

1.2.1 7 RNA 20 7 RNA RIRTEA Y%
42 11 9% (BSL-2) S5 28 1 2R W) 22 A AR N E AT, $2 B
i QlAamp viral mini kit §d B 47,

1.2.2  real-time RT-PCR &l =45 1k 9 &% (fg
FEH R . 2 P HINL, ZE 45 H: H3N2 Ao

HINTpdm) o 2 4% I A6 S ) 7 A 1 42 BECRH N7 1) 4
A 3 47, H7 2 N9 real-time RT-PCR £
I % ) 7 T ik e b S TR A U R O R AT,
RNase P §" 34 F T X AR A K AR Fig 88 RNA 42 g
T F14 o e 2 1

1.2.3 JRERAEY R Fenln G, — Dk g
WEEM) HANA MP NS4 AT B, AR RS 10
pl 5 X RT-PCR buffer.2 pLL dNTPs (10 mmol/L
each) .2 L IE[A 514 (10 pmol/L) .2 L K [H 5[ #
(10 pmol/L) .2 uL. RT-PCR BHREA# .5 n. RNA
AR .27 pL. RNase-free H,0, WU TP .50
C 30 min; 95 C 15 min; 30X (94 C 30 s,50 C 30
$,72 °C 1.5 min) ;72 °C 10 min;4 CA{E . P iay=
Y 100 B M6 g Hh Uk o AR IS TOU 43 4t U RO
## QIAquick gel extraction kit ¥ BH Bl 4 4~ DNA
PR B 50 pl R OKUERL . B2 pL VRIS
) DNA #4755 5 n9 95 . 4% LUF BC & B 4
%:5 pL 10 X Pyrobest Buffer,4 uL ANTP (2. 5
mmol/L each) .2 uL 1EM5[# (10pmol/L) .2 uL 2
514 (10 pmol/L) .5 pl. DNA Eifg.1 puL Py-
robest DNA polymerase, 2% & T 7K #h &£ 50 pL. &
AR A :95 C 5 min; 30X (94 °C 30 5,50 °C 30 s,
72 °C 1.5 min);72 °C 10 min;4 C{#E.

.24 P ¥y R Y s 1%
TR A B M P K AR & B e e Bl B
WIS Y DNA 25 817K B B R e ok B2 . 4%
B 10 ng DNA.,# BigDye Terminator v3. 1 i3 &
o B A Y B

1.2.5 JF54r A HTN9 & 3% 5 7 41
( A/shanghai/1/2013, A/shanghai/2/2013, A/an-
hui/1/2013. A/chicken/shanghai/S1053/2013, A/
enviroment/shanghai/S1088/2013 . A/pigeon/
shanghai/S1069/2013. A/hanzhou/1/2013) M\ GI-
SAID (Global Initiative on Sharing All Influenza
Data) T~ #%; H & H7 WA & i B 8 M GenBank
T #. N H Mega 5. 0 ¥ fif DNA £ & $ 51
(Cluster W)J » HC 8 H A5 2 51 5 C 8015 81 9 R
JEXF HA FI NA 5 Bes sk 46 53 #r (neighbor joining
2.

2 % B

2.1 real-time RT-PCR f& il {45 H .2 W
J HINI1,H3N2, HIN1pdm % Z= 75 4 Vi 80K 7% 4%
P A I 35 % B B RNA i real-time RT-PCR
SR, 45 2R B R ] PR A (I TAD 8 3 2



6 FEHAE A AAARE HINI &7 B s b 5 I F 4 W fe gk & 5 9 5 #7 545

BEAX TR A I 35 Ry BAE . NG HTNO & Ui 8Os i
FE IR R I A FH M (Pl 1B 1 C) , RNase P& il Sk BH A
(B 1D) . IR G5 SR B 55 1] M 0l B A rh & N
L HTNO & Ui o 28 77 7 PR

2.2 NJEZE HTNO & i 8o 2 2L 78 R A 52
B AAT BT YT 4 By i AN TR
(1) DNA 74, 43 5] 5 i 8k 28 19 HANA MP NS
B R/ANVEAF (WL 2) .

2.3 JNEEHEMF I E S50 X By~
Yt AT e 00 8 DR RCE G 3R AT 4 D Beos

1 real-time RT-PCR # il 45 R

it %) (HA: 1 683 bp; NA: 1 421 bp; MP. 982
bp; NS: 864 bp), JF ¥ E 15 & GenBank (Acces-
sion No. KC994453~56), SE I 7 bk H7IN9 &
TLBR BT A HEAT LL X L SRR, AR 4 TR
W F A 5 ARG HINO & IRE 5 B A & B
— 2 P (HA: 99. 28% ~ 100%; NA: 99. 35% ~
99.86%; MP: 99. 45% ~ 100%; NS: 99. 64% ~
99.88%0) . Gtk Ak 4 A1 B, BTN E 19 HA A
NA Jy ) 25 2 H7N9 & 3 80 1 = B2 [7] 5

A FRY 3 8 A I 5 B A C: H7 F1 N9 JF ALK I s D: RNase P A& Ul

Fig. 1 Result of real-time RT-PCR detection of novel A/H7N9

A Flu A universal nucleic acid detection; B and C: H7 and N9 specific nucleic acid detection; D: RNase P detection for

qualify control of specimen collection and RNA extraction

2 RT-PCRYEBFINERATR(BIMNTRYIERE)
NS5 4 45 11, MP: ik Bt 8 115 NA: Pl 2 2 R i 5
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Fig. 2 Amplification of four viral gene segments by RT-PCR

method (duplicate for each segment)

NS: nonstructural protein; MP: matrix; NA:
neuraminidase; HA: hemagglutinin; M. DL2000
DNA marker (TaKaRa)
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Fig. 3 Phylogenic reconstruction of HA & NA segments of A/
H7N9
A: hemagglutinin; B; neuraminidase; Sequences from
the first case of human infection with A/H7N9 virus

in Fujian province marked in red solid circles.
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