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Development of a multiplex reverse transcription polymerase chain reaction :
for the identification of subtype H7 avian influenza virus

PANG Yao-shan, XIE Zhi-xun, DENG Xian-wen, TANG Xiao-fei, LIU Jia-bo :

( Guangzi Veterinary Research Institute, Nanning, 530001, China)

ABSTRACT: A multiplex reverse transcription polymerase chain reaction (RT-PCR) was developed and optimized to detect the
avian influenza virus (AIV) subtype H7. Two sets of specific oligonucleotide primers were designed in this test, of which one set of i
primer, XZ7145-2 and XZ146, based on the highly conserved region of the matrix gene, was able to amplify cDNA of 244 bp for all
subtypes of AIV, while the other set, XZ H7-1 and XZH7-2, based on the relatively conserved region of the hemagglutinin gene of
subtype H7, could only be able to amplify cDNA of 634 bp for subtype H7. The results of specificity of this multiplex RT-PCR b
demonstrated that these two specific cDNA bands of 244 and 634 bp were observed simultaneously only for RNA isolated from H7 ‘
subtype, only one specific cDNA band of 244 bp was observed for RNA isolated from other subtype of AIV, and no specific cDNA
bands of neither 244 bp nor 634 bp was observed for RNA/DNA isolated from other avian pathogens or tissues of SPF embryos after [
amplification. The sensitivity assay indicated that as little as 1 pg of RNA isolated from any subtypes of AIV and 10 pg of RNA isolat- :
ed from H7 subtype of AIV could be identified by this multiplex RT-PCR.
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B0, APRMIE RT-PCR HAREE, AL
T H7 B8 AIV £ E RT-PCR Bl &£ 5| £ AR,
A 4RI E W T
1 HBR5HE
1.1 RBA#HHE HINL RNA, HEERIBRE
WAL K ARSI AT R 2 BW; HS LR H T
B AIV 84k, A LR EN 0 BEREHSEH
% 2 ;NDV F48.IBV M41.ILTV k& MG S6, A&
RERA,
1.2 H4LiEAF  Trizol RNA fiEiLH, 9 B GIB-
COAT;RT-PCR ZA &, MB KEXEYHEARR
FHERREAF.
1.3 AB#&it
1.3.1 SR ERER FAEEE &% AV
M EBEM HA ZEFH, BHARTEMSY,. H
T XZ145 - 2 F1 XZ146 i A 518, 7T AR B TR
HA TR AIV, BS1E 244 bp; XZ H7 -1 f1 XZ H7 -2
dHT WA RS Y, BS1E 634 bp, 3 FFIM
F:
XZ145-2:5’-CTTCTAACCGAGGTCGAAAC-3’
X7146:5° - AGGGCATTTTGGACAAAKOGTCTA -3
XZ H7-1:5’-GGGATACAAAATGAAYACTC-3’
XZ H7-2:5’-CCATABARYYTRGTCTGYTC-3’
(E9:BREG T,.C;KRAEKG T; Y AFEC,
T;:RfUE A,G;)
1.3.2 E RNA#R 76250 pL WA RBEHF
BUA 750 pL Trizol RNA $i#25], 2 R A
FE B BUFF RNA, H 3% Sambrook 4 ¥ Wl &
RNA MAERKE, -20 CHRFF,
1.3.3 K#F 72 pL RNA BEF T HmMA
25mmol/ L MgCl, 4pL., 10 X RNA PCR buffer 2uL,
2. 5mmol/ul. dNTPs 2ul., 40 units/ul. RNase In-
hibitor 1pL, Sunits/uL AMV Reverse Transcriptase
1uL,25 pmol/pL Li#514) XZ145-2 #1 XZ H7 -1
# 1uL, A DEPC H,O # 2R E 20 uL, HLRS
Ja, ¥ PCR X LR @ BIFH#T RFER,
1.3.4 %L HE PCR 720 uL DNA B k&
A :25 mmol/uL MgCl, 1uL,10 X PCR buffer 3uL, 5
units/puL Taq 3 &8 0. 5uL, 25 pmol/pl. T #3540
XZ146 M1 XZH7 -2 &% 1 L, H dHLO % EH B E
50uL, BLRAE, £ PCRIN LR ERFNZESL
H PCR 7t B A REM B E e [|], [EHRREPE
BT R
1.3.5 ZH RT-PCR ¥4 BM10pL £H

PCR >#f 2uL IR KR A, A 5V/em B
TE 1% IR Lk, R et )n, AR
BRERREHE, A HER,

1.4 #R%RE M HINL HS #1 H9 48 8.
NDV F48.IBV M41.ILTV.MG S6 L % SPF it
H LR RNA/DNA 4 51 in A 2% £ & RT-PCR
REERES, ARG THEGYH RUZELE
RT-PCR MR, XHA 12~ HA LA AIVH
BARRERE RS EREM KRkt
fro M, i1k 244 bp A1 634 bp ] DNA T3 iy
B, I KEFAMBARRE AR FHATRF, A
Dnastar ZE RGP FER, RMZELE
RT-PCR HI#F R,

1.5 SUE#HRR WE H7 L8 AIV RNA M &
B, 10FBRIWBESHETLE RT-PCR, I g%%E
H RT-PCR W RN E,

2 & R

2.1 ZERT-PCRHARY. BEBIXREZLKHEFM
ZH PCR W74 B K 5E 14118 BE #0 B [B] A R 48 3F
KBFEHRL, BEREREZBERME 42T
25 min, 96 C S min, 4 C4 R, £ H PCR WEERE
&R 94 THAEM 5 min J5, FEN 94 TAE#: 45
sec, 58 TiB X 45 sec, 72 T LEAH 105 sec HIFIR, i
&3 35 K, RJE 72 CHIEEM 10 min, 4 THRE.
2.2 HREARER HLHE RT-PCR Y HIN1
RNA 4y 7 B 5 18 P 5k 5 LR R T A AP i 244
bp #1 634 bp ] cDNA 7 i, )t K& HA TH AV
RNA R —% 244 bp i) cDNA 5 ¥, %t NDV
F48.1BV M41. ILTV. MG S6 X SPF 7% ff 4 4
RNA/DNA K H B¢ R AE4 1, TG 244 bp M 634 bp
¥ cDNA KB, R EHEA, RE 1, MpFREK
f#] 244 bp F1 634 bp cDNA 18 F Wr #4781 5, 5
45 R 2 Dnastar ZE 4Bk {440, H o 244 bp D-
NARMI G AIVM EEHFEHER B, 634 bp
DNA FENE H? A HA EEEE B ER B,
GREN, XERFFASREXFIHNEE KR
M, ZRREF AIV I M #EEFM H7 TR HA
HE, FRE,

23 HEHRARER LW E, ZLHERT-PCR
%t AIV RNAGE 1 3(# XZ145 - 2.XZ146) 1 B &
B E K 1pg, X H7 L& AIV RNA(KERH3IY
XZ H7-1.XZ H7 - 2) I B KR M & K 10pg. &R
A 2,
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1 2 345678 9 1011

-634bp
-244bp

B 1 #HERT-PCRERMERE
1.100 bp DNA ladder marker; 2. SPF X iR S P ¥R ] 5 3.
H7 L& AIV; 4-5.H5 LA AIV; 6 - 7. H9 L& AIV;
Fig.1 Specificity of multiplex RT-PCR
1.100bp DNA ladder marker; 2. Negtive control; 3. H7 sub-
types AIV; 4 — 5. HS subtype AIV; 6 — 7. H9 subtype; 8.
NDV; 9.IBV M41; 10.ILTV; 11.MG S6

1 2 345 6 7 8 910

-634bp
-244bp

2 #E RT-PCR @81
1.100bp DNA ladder marker; 2. SPF {8 Bt Y8 fF £48 47 BH # X4
M; 3.10ng; 4. 1ng; 5.100pg; 6.10pg;7. 1pg; 8.100fg; 9.
10fg; 10.1{g
Fig.2 Sensitivity of multiplex RT-PCR
1.100bp DNA ladder marker; 2. Negtive control; 3. 10ng; 4.
1ng; 5.100pg; 6.10pg; 7.1pg; 8. 1001g;9. 10fg; 10. 1fg.

3 ¥ i

3.1 BRBR—FTRELFWM AN
Yok, RILF RS, FFARBEZAELER, HEH
A EE 43 B A I T 2 R 0 M DA 6 O AT A T B R
Ao ZHE PCR &—F4FBKIE M PCR, BEW [F i
BENMEMRE. FERRAEX -FENLE
PCR ¥t RN, 25 HEEY ATV S ERTFH
M £E F 52 7 HERERK HA ZE F5, 4 5%
T —%t AIV B 514 (XZ145 - 2.XZ146) F1— 5
H7 ILA ATV 3 B ¥E31%(XZ H7 - 1.XZ H7 -2),
BT ZE RT-PCR ¥ ¥ &40 1k, RITELT
B H7 LA AIV B B E RT-PCR Hi R, %
B AR REBUNT R 88X H7 TR HE47 8 @ 4 8, 53X

St B A B EBRBOREH TS AR H? LR AIVH)
HHBHAEE T TEENEL,

3.2 HRHERER, %L HRT-PCR* H7 L&
ATV B[ LL[F B4 3% 44 244 bp F1 634 bp F 3k cDNA
Feir, StHE A HA R AIV R ¥t —4% 244 bp
cDNA Fr i, Xt HAb#5 IR ; 41 : NDV.IBV.ILTV.MG
K SPF AR TR EY W, R N, B
(] 244 bp 1 634 bp B WA FEREFESRF
) 64 [ JE e A 45 Rt B R X B R R SR EAR ], X
#—H I ELE RTPCR BB EERE, @
Fi%% E RT-PCR AMEF] LU RAEH A EIAF HA
LA ALV, T B REEHFT K PCR, B EJL/AD
W EEEN H? ERSTEE, X+a4FRTFHT L
ATV B PE 2 B A 4 R BUHE 200 B £ Bt Y
] o

3.3 BEERARLERMWER, ZLHE RT-PCR X
AIV RNA B B KR & & 1pg, 3 H7 L& AIV
RNA B 5 KR il 8 % 10pg. M EMN R E8E, £
RARIRREREAT 5 WS, B BB R R
HTRM LR, TR, ZAFEFTLEN H7 LA
AIV Bl 5% 2 ME BT,
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