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Development and verification of reference nucleic acid
materials of H9NZ2 influenza viruses by real-time RT-PCR
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Abstract: The HA gene of HIN2 influenza virus (A/chicken/Hunan/04.14 (H9N2)) was amplified and sequenced. The RNA
was synthesized by in vitro transcription. The RNA transcription solutions were diluted to 10° copies/uL using the RNA
storage solution. The aliquoted RNA solutions were used to evaluate the homogeneity and stability. The results were
determined by the average value obtained from four independent laboratories. Furthermore, the fluorescence quantitative
RT-PCR method was also developed to verify the detection accuracy of clinical samples. The detection limit of this method is
approximately 10 copies. Taken together, the RNA transcription solution established in our study can used as positive standard

reference for rapid detection of HON2 influenza virus.

Keywords. HIN2 subtype influenzavirus, HA gene, reference materials, rea-time RT-PCR
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F 1 HON2 LB RSk SRR
Tablel Sourcesof HIN2 influenza virusstrains

No. Viruses strain (HON2) NCBI ID
1  A/chicken/NanJing/02/2001 KF844248.1
2 Al/chicken/Shandong/LX06/2007  FJ231865.1
3 A/chicken/Guangdong/16/2003 HM008899.1
4 Al/chicken/Hunan/661/2015 I solated
5  A/chicken/Hunan/507/2015 I solated
6  A/chicken/Hunan/521/2015 I solated
7  Al/duck/Hong-Kong/Y 280/1997 AF156376.1
8  Alturkey/Wisconsin/1/1966 CY 130054.1
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Table2 Primersfor detection of HA genes of HIN2

Primers Primer sequences (5'-3")
HA-F GCTCCACACAGAGCATAAT
HA-R CTTCTGTTGCCACACTCGTT
gHA-F TGGGATGCTGTGTGCAAC
gHA-R GAGTCAACCATCTCATGC
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Fig. 1 ldentification of HA gene of HON2 subtype. M:
DNA marker; NC: negative control; PC: positive
control; 1: A/chicken/Hunan/661/2015(H9N2); 2: A/

chicken/Hunan/507/2015(H9N2); 3: A/chicken/Hunan/

521/2015(HON2).
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‘ﬁA/chicken/GuaHgdongfl 6/2003 HM008899.1

A/chicken/Nanjing/02/2001 KF844248.1
’7— ® A/duck/Hong Kong/Y280/97 AF156376.1

{AA/chickcn/Hunan/SZI/Z()] 5YYGKS521-P
® A/turkey/Wisconsin/1/1966 CY 130054.1

Fig. 2 Phylogenetic tree analysis of HA genes of HON2 AlV. A: isolates; o: typical strain; Empty: vaccine strain.
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Fig. 3 Sensitivity test of real-time RT-PCR. 1-9: 10'-10° copies of RNA standards; 10: negative control.

3 Wik

AR HON2 AU s w5 AN W Y B, X %
BV 3 T, A U TR
ISR TAR 224 N 2013 4F HON2 M RIS e bk
A HE R B & B, BRI N B AT R B w
FTEIIAEAE . Rl Slebk 25 ™ 5 ) 24 2 IR 7
TS BT, AR IR S R R 1
FARFT KT, = Bk . s . Ax
WAL S B W ik Bt e AR o il 12 Wi 7
JT 5 (A% BR AR E ) S50 e # ST R B bR e, JEAfEsh
B A S ) Sl R B B AR ) B g
TIIARAS B XTI PR _F o UL A 75 48 2 AH DL A A
WAL A

AKX IS % 2 R Wy AR e B R
— SR W) 5B AR RS P bR v 5 R
S 2 L R e s R, A SR SR
TUUR R . — @RS 5 R AT i
RE IR TS ; — et 3% BT T
SIVERGE, RIE T RNA 2% 5 g 50k s = 2%t
2 S TR E I, BRI T IR A W £k
P s DR LYMERRE, XERRIPMERS & ALY
RIS TG 0, BAWE TRIRS 0
e Bl 10° copies/ul, R T HSBR{H
FH i F A 1

I B 3% 2 i I BE 2R IR AT R 1 BB 2
—, W ERAERTEEMHE, M5 5EFEN

http://journals.im.ac.cn/cjbcn

ZIREE AR IEIEE T, BRSO ™ A o AT
R, SRR R IR AR T
) HA R BER 283 e 91 H X i 7 2 1 A P < DX 3

AW E RSN ST, dls T E
DU RNA BEAR, 5 ORISR AR FL, 57 RE % 1
PRUERE S HERR T o P RER R S RS2 RNA,
HHE cDNA AT 5 PR IE T AR S5 AR a1
— 3, [T RNA 255 B, ml LUk S | A
BRi5 Yy, A5 W PRBE s i Ts Yo s B R I 25 51 .

e JA F A N7 P 5 1 3 2 R B PCR 5%
ZH PCR FY 5 104 ey vk i ot £ 7 3
2l ZHBY, LRARERES SR, 55
1 FIZ 07 IR B R e, R Y B
WRERAL, 255 HIUBRBATE, FHEF I, A
SEESH POt RT-PCR A &0 B iy R s, 4
M e 52 Sk 10 445 DU RIAT ARSI HE 0 8o 2, [R]RHA
A DA AT . AR SEI N T SYBR
Green [ Julhid, 5 e fl 9 YLk 5 3
DNA MZ55 153, SO i A 51 — R kL2
BolsE , 5 TaqMan SR EH A H 5 Sk iR
{HHF SYBR Green [ Jerbiks|¥igitay,, #
VETRIE, 28 A % 53 ikl i AL
Rt , &2 T LR RLE IR g
T A

ARG H ST T I RN AR, S E A
Wk, 53R —8H A . FRATH R



Rit F/HON2 TRRFESEESE RFHRESE RT-PCR &NIEIE 1585

AL E i RT-PCR IR & 5 A ST il % 0 2
X b R et E e RT-PCR 7 AT EAT X, [A)
B H X S AR R B HON2 ST 80 37 8 5 96 e 5
# RT-PCR [EZAr I, BA, K EaE
FEAR 2 JRIBR T HON2 7 R8s i, R Ai1m 4k
SR HT I H5 S5 WAL R 5 2% i Bidls , VR T
— W TAEE

2z b, ARSI R HON2 I B 37 B 75 4%

W22 7% i %) 1] SR 4 I s PR SRk 12 BT 5

HHA A X

REFERENCES

(1]

(2]

(3]

(4]

(5]

Sun QY, Chen Q, Xia LM. Prevalence status of
HON2 subtype avian influenza. Prog Vet Med, 2011,
32(10): 107-111 (in Chinese).

INR =, BREE, EY U] HON2 A& i i 7 e
R, sk, 2011, 32(10): 107-111.

Zhang J, Chen LG, Zhang Y, et a. Prevalence of
HON2 subtype avian influenza virus in different
regions of China during 1997 to 2015. China Poultry,
2016, 38(20): 20—27 (in Chinese).

sk, BRSIAR, 5KTE, 5. 1997-2015 4E 3R [E A [H]
X HON2 7 HY & i B B Wi A 7 1 DU ST . R 5K
&, 2016, 38(20): 20-27.

Wu HY, Li MY, Fan GC, et a. Epidemiological
characteristics of 33 HIN2 subtype avian influenza
virus isolates. Chin J Animal Health Inspect, 2010,
27(6): 31-33 (in Chinese).

S, RIS, YUK, A, 334k HON2 IEAY & i
SRR EE A B R O FIRAT R S RS, P E S
J%, 2010, 27(6): 31-33.

OIE Biologica Standards Commission. Manual of
diagnostic tests and vaccines for terrestrial animals
(Mammals, Birds and Bees). 5th ed. Paris: Office
International Des Epizooties, 2004.

TSR s AR 2. R B R vh [ 3 4 10
A= S ATIR S 0. Bl AR S W A
T (HFEEY . B 5EK). 5 R B EHikE
¥ )y, 2007.

General Administration of Quality Supervision,
Inspection and Quarantine of the People's Republic of

&: 010-64807509

(6]

(7]

(8]

(9]

[10]

(11]

[12]

China. Quarantine protocol for avian influenza(SN/T
1182-2010)[EB/OL]. [2011-05-01]. http://www.eshian.
com/standards/16394.html.

Hhe N R ] [ 5K i B A i SR . B
Ko EF ARSI (SN/T 1182-2010)[EB/OL]. [2011-05-01].
http://www.eshian.com/standards/16394.html.

Qi WB, Shi WF, Li W, et a. Continuous
reassortments with local chicken HON2 virus underlie
the human-infecting influenza A (H7N9) virus in the
new influenza season, Guangdong, China. Prot Cell,
2014, 5(11): 878-882.

Lin YP, Shaw M, Gregory V, et a. Avian-to-human
transmission of HON2 subtype influenza A viruses;
relationship between HON2 and H5N1 human isolates.
Proc Natl Acad Sci USA, 2000, 97(17): 9654—9658.

Li C, Guan FS, Da ZH, et a. Preparation and
characterization of follwing the nationa standard
anti-Brucella abortus serum, bovine. Chin J Biotech,
2011, 27(5): 812-816 (in Chinese).

R, RN, WAL, SF. AR A PR FE M i
I E S ARE S R B9 T RE2E), 2011, 27(5):
812-816.

Li C, Guan FS, Da ZH, et a. Preparation and
characterization of the national standard
Newcastle disease hemagglutination inhibition test
positive serum, chicken. Chin J Vet Drug, 2013,
47(1): 10-13 (in Chinese).

AR, RPN, WGERLL, FF. X i BE
0 ) B e ot 9 el s o it O AL b R 2
2013, 47(1): 10-13.

Fourth Department of Agriculture Veterinary
Biological Products Committee People's Republic of
Veterinary Biological Products. Beijing: Chemical
Industry Press, 2000 (in Chinese).

ARV FRER DU i 5 A= i AR DLy AR
RS AN S A= il R dE st k2 Tl H i
1, 2000.

National Standard Material Management Committee.
Technical norm of primary standard material (JJG
1006-94)[EB/OL]. [2010-12-15]. http://naccrm.china-
csm.org/news_info.aspx?id=462.

A EAREY) S B D12y, — bR Y BB R
7 (UG 1006-94)[EB/OL]. [2010-12-15]. hitp://naccrm.
china-csm.org/news_info.aspx?id=462.

Stevens J, Corper AL, Basler CF, et a. Structure of

for

B<: cjb@im.ac.cn



1586 ISSN 1000-3061 CN 11-1998/Q A:# T #2244k Chin JBiotech

[13]

[14]

[15]

the uncleaved human H1 hemagglutinin from the
extinct 1918 influenza virus. Science, 2004,
303(5665): 1866—1870.

Wang YJ, Zhu SY, Hong WM, et a. A multiplex
PCR for detection of six viruses in ducks. J Virol
Methods, 2017, 248: 172-176.

Luan L, Sun ZH, Kaltenboeck B, et al. Detection of
influenza A virus from live-bird market poultry swab
samples in China by a pan-lAV, onestep
reverse-transcription FRET-PCR. Sci Rep, 2016, 6:
30015.

Arikawa E, Sun YY, Je W, et a. Cross-platform
comparison of SYBR®, Green rea-time PCR with
TagMan PCR, microarrays and other gene expression
measurement  technologies evaluated in the
MicroArray Quality Control (MAQC) study. BMC

http://journals.im.ac.cn/cjbcn

[16]

[17]

(18]

Genom, 2008, 9: 328.

Tajadini M, Panjehpour M, Javanmard SH.
Comparison of SYBR Green and TagMan methods in
quantitative real-time polymerase chain reaction
analysis of four adenosine receptor subtypes. Adv
Biomed Res, 2014, 3: 85.

Zhang JH, Wang ZC, Zheng JS, et a. In vitro
transcription of HA, NA and M gene of H5N1 avian
influenza virus and preparation of RNA standards.
Infect Dis Info, 2011, 24(1): 2628 (in Chinese).
skERIEE, EARAL, B, 4. HENL & iR ft
JE DR AR ANES 5 S RNA Frife S i . AL uifs
K., 2011, 24(1): 26-28.

Arya M, Shergill 1S, Williamson M, et al. Basic
principles of real-time quantitative PCR. Expert Rev
Mol Diagn, 2005, 5(2): 209-219.

(R3CTtg AR IT)



