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Abstract; To develop a simultaneous detection method for H4, N2 and all subtypes avian influenza, the
conserved sequences of HA gene of H4 subtype avian influenza virus ( AIV), NA gene of N2 subtype AIV, and
the M gene of all subtypes AIV were targeted, respectively, and three pairs of specific primers were designed and

screened out. The concentration between primers was optimized. The specificity and sensitivity of the triplex assay
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were validated. A triplex RT — PCR assay for detection of H4, N2 and all subtypes AIV was developed. Clinical

samples were detected with the developed method. The method amplified specifically H4, N2 and all subtypes

ATV, and had no cross reaction with common avian pathogens, and at least can detect 6 pg/ L for H4, N2 and
all subtypes AIV. Among 185 clinical samples, positive samples included H4 (4), N2 (10) and AIV (19).

This developed triplex RT — PCR assay was specific and sensitive, and could be used for the detection of H4, N2

and all subtype AIV.
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H4 WA ATV J& T LPAIV 7 i B8 & 1 H o,
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SEfy b AR RIAE ) — R A & rpoin A 2 %
519 T S B Z2 A~ H 13 R [ s 4 184, HLAg Dkt |
FATAE AR AEG | T ] st A 000 7 S48 1) 2 o D A 25 A
A, BRI I 9 A A A e AR
SEBEERHZE RT - PCR FiA , @y —FhEE S 5
JE fRIE ANPGRS HA N2 BT A WAL ATV 1 =
# RT - PCR 771,

1 #Mel5AZ®

1.1 #FMHAEZE XA AFEIEA ALV (HINT,
HIN2  H3N2 , H3N6 , H3N8 . H4N2 . H4N6 , H5N2 |
H6N2 \H6N6 H7N2 HON2) Wiy 2 ( Newcastle
disease virus, NDV) F1 il 75 4 % & IR 95 5 ( Fowl
adenovirus serotype 4, FAdV4) g1 % A 16 X 5

PEAE S Br o3 B AR A7 5 AIV 35 Bk 9 RNA ( H5N2
H7N2) Hh 55 [ TR AR ) 37 K2 U ;4% e itk 32
BRI EE (Infectious bronchitis virus, IBV) AEY
WS & R ( Infectious laryngotracheitis virus,
ILTV) & 77 9% 7% ( Avian reovirus, ARV) F139
7 AR (Mycoplasma gallisepticum, MG ) 1 F H [
PAPEZG S WEEERT . DNA/RNA $RBGRH] & H AL 52
a0 Y ARAT PR 7] ; PrimeSeript One Step RT —
PCR Kit Ver.2 4 [ TaKaRa 2\ ) ; SPF X3R04 [ 4t
UM LA F]

1.2 B 4i%it 1€ GenBank J&[HJF if R 2 H4 W
AL ATV HA £ N2 PR ATV NA JE K RET A S A
AIV M FEH T 51, B A DNAstar 28 F 751, $%
RS IX IR, B XHRSF P31, #E Primer Premier 5.0
BAFEAR T I 7 B Tm FETECH —RAASEF B A
W A e 51 9, 90 20 0 0 51 4 248 NCBI -
BLAST U0 E R 5 P, e A5 th ik 519, k &
T Invitrogen N FEE R, S BRI ) 5 IE
F 1 3 X R S W AT AE R — SN R R IR A
T RIS He N2 FAT A AL ATV,

1.3 WHEMBRKE =F RT - PCR KA &1t
Z: I DNA/RNA $& 8000 & W 5 3205 58 RNA
8{ DNA, —# ¥ RT - PCR LW AR £ 25 pL:2 x
1 Step Buffer 12. 5 wL, PrimeScript 1 Step Enzyme
Mix 1 wL,H4 N2 1 AIV — M =X 5| ¥y & v 1 78
0.1 ~1 pmol/L Z[H]J#% RNA 2 wL, L JC RNA [iff
YR Al K AR /2 25 pL, SR F AR .50 C 30
min, 94 °C 2 min;94 °C 40 s, 50 °C ~ 65 °C ZZ[a]#4
H£ 40 s, 72 °C 40 s, 35 M ;72 C 10 min,
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Tab 1 The information of primers

519 S5 - 3) FEHIR AN/ bp GenBank #3535 17 &

H4 - F CACTGATGATCAAGTGGAAGTGGTC 142 — 166
454 KJ881013. 1

H4 -R GATGTAAAGCCTCGCATAATCACCG 595 =571

N2 —F AAATGTTATCAGTTCGCACTTGGGC 401 —425
282 KJ881015. 1

N2 - R GTTTTGAGACCATGAACCAATACTG 682 —658

ATV -M - F GACTACCACCAACCCACTAATCAGG $23 _ 547
167 KJ881014. 1

AIV-M-R GAGTCCCAATTGTCCTCATCGCCTG 689 — 665

1.4 =& RT-PCR&AMHiRE HIZEXT HAN2
WA ALV A ] 73 Bk  H4Ny (y #2) WA ATV
(HAN6) . HxN2 (x #4 ) . % AIV ( HIN2 , H3N2
H5N2 \H6N2 H7N2 (HION2) HxNy (x #4,y#2) i
% ATV (HIN1, H3N6 , H3N8 , H6N6 ) . NDV | IBV |
ILTV ARV, FAdV4 MG #J RNA/DNA k47 = &
RT — PCR A6l | 45 32k 0 4 51

1.5 ZZ RT-PCR #RAMKKE W& HAN2 ¥
AL ATV B RNA ¥R % RNA 5 LR BN 6 ng/pl
600 pg/ L .60 pg/pL .6 pg/wL 600 fg/pL 60 fg/pL
16 fo/wl, FHIZZE5r 5% &M B RNA #H47 =5
RT — PCR ARG , 6 9612 305 () SRR

1.6 = RT -PCR g KA &AM FHIZEX A
JTVY R TS B T R AR (Y 185 45 I ik i B
MR TR S EA TR I, RIS WA A I v 2
9 ~11 Hi# SPF X8R 35 CHFH 24 ~ 120 h BEi79R
BEIAE 55 8 WA IR, M BE 5 ( HA ) X I
PEAT S8 A e A 5 it — 20 P i B4 i) 3K
B (HD) S H AL, XFE e H AR RE S,
FBUREE RNA, 2 BBSCERY A9 HA T NA JER 4K

519, P IR O RE HA AT NA JER 5 M Invitrogen
AT

2 GBR5H

2.1 R AHMHAER x5 Yz mukEr
Ak, H4 —F 1 H4 - R 5194 %R 0.6 pmol/L,
N2 —F FlI N2 - R 514N 0.4 pmol/L, AIV -
M-F fl AIV - M - R 512 EHR 0.3 pmol/L,
B KGR A S SRR SR KR 56 C
2.2 HRMER FI1 o, HIZEXT H4N2
RLALV BRI B 3 A H B 45407, 4391 o 454 bp
(H4 EH&Y AIV) 282 bp (N2 JE# AIV) 1 167 bp
(FT AT MBS ATV 58 FHAS I ) 5 % H4Ny (y #2) 372
AIV (H4N6) #a il th B 2 > H By 45747, 435 Ry 454
bp 1 167 bp; X HxN2 (x #4) WA AIV ( HIN2 |
H3N2 H5N2 H6N2  H7N2 Al HON2 ) ()6 tH #H 2
ASH %47, 43 51 282 bp F1 167 bp; X HxNy
(x74,y#2) % AIV ( H3N6 , H3NS . H6N6 ) 1 K
MR A 167 bp H By Z& 5 X UL & %k i iR
(NDV IBV .ILTV ARV .FAdV4 il MG ) f A& 3
WAl s 5 R S SRR AR

bp M 123456 789 1011121314151617 18192021

454

282
167

M. DLI000 DNA Marker;1 —3. H4N2 W5 ATV A48 55 0 ;4. HINI;S. HIN2;6. H3N2;7. H3N6;8. H3N8;9. H4N6;10. HSN2;

11. H6N2;12. H6N6;13. H7N2;14. HON2;15. NDV;16.IBV;17.ILTV;18. ARV;19. FAdV4;20. MG;21. BHPEXTIR
Fig 1 The results of specificity test
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2.3 BURMER JZEXT HAN2 WA ATV KA
WEE ) RNA SEATAIN 25 R DL 2, %) 6 ng/pL ~
6 pg/wL HE ) RNA, H4 N2 ATV - M 5| ¥ ¥ RER:
WE] X%F 600 fo/wL ¥ EE ) RNA, H4 N2 AIV - M
SRR B, oA R, 1% 2 D AR ARG
#] 6 pg/pL ) RNA,

2.4 WwARBERMER R E SRk 185
Oyl PRAE S BEA TR, Z5 R LR 2, A 3 M FEs
K 3 SRR AR RIS HAN2 LAY ALV A 1
YRR 14 454 bp FI1 167 bp 1Y 2 Sd5 1Mk 4%
i, R HA WAL ALV A 7 OyFESL 1S Y 282 bp
167 bp [ 2 ke PEA5AT R N2 WEAY ALV
A 8 yFEM I L 167 bp ML — a1, 6B Ry HiAth
WERIATV (AEH4FIN2 R ) 5 HoAh 166 173 ¢ & 2

TeATA 554, RS ALV, b SREE 538 3 5 545
B M BRI R A — 2 e, R b
A,

M 12 3 4 5 6 7

bp

1000
700
500
400

300
200
100

454

282
167

M: DL1000 DNA Marker;1: 6 ng/plL;2: 600 pg/pl;3: 60 pg/pL;
4.6 pg/uL;5: 600 fg/uL;6: 60 fg/wL;7: BIHERT IR
2 HRMREER
Fig 2 The results of sensitivity test
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Tab 2 The detection results of clinical samples

W7 % 5 = RT - PCR
i Y LR
HA NA W77 YR M LK 167 bp  H4 WHI 454 bp N2 FH 282 bp (xrd.y22)
1 H4 N2 H4N2 + + + H4N2
2 H4 N2 H4N2 + + + H4N2
3 H4 N2 H4N2 + + + H4N2
4 H4 N6 H4N6 + + - H4Ny
5 H3 N2 H3N2 + - + HxN2
6 H3 N2 H3N2 + - + HxN2
7 HY N2 HON2 + - + HxN2
8 HY N2 HON2 + - + HxN2
9 HY N2 HON2 + - + HxN2
10 HY N2 HON2 + - + HxN2
11 HY N2 HON2 + - + HxN2
12 H1 N1 HINI + - - HxNy
13 H3 N6 H3N6 + - - HxNy
14 H3 N6 H3N6 + - - HxNy
15 H3 N8 H3N8 + - - HxNy
16 H6 N1 H6N1 + - - HxNy
17 H6 N6 H6N6 + - - HxNy
18 H6 N6 H6N6 + - - HxNy
19 H6 N8 H6NS + - - HxNy
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H4 WA ATV [ 1956 41 U 7EHE 78 TS v 43
B, Z R0 A T RV A g e
K& 2 HA WA ATV Y 505 3, I ml g
MR D AU S L S Y A Bk A T
i HA SRSy BERE AR BF S rh T AT
FEE & AR IS B T 2 AL, R
PIZW A 5 A A 4758 Ze B R A A
WFFE RS , HANG F1 HON2 ) () % & n] 80
WA DR 2 A R LD AR A R O T
SRS BARMAA H4 BUE A S BR & KR
FET- I S ), (ARG DA T R A 25 1 B G A 5 2
RE I IZ R B AT SR AR A LS 0L, He
WAL ATV 78 3 B b h iR W E AR A
LT ON2 RS E B NA Y W5 HI H3
H4 H6 H9 S5 LA &, HAN2 & # Wiy 4 &
I, 6T HET ALV B4, g7 —Fh He (N2 %ﬂﬁﬁ?’ﬁ“
A ALV ARG J7 25138 )

ARG, T HA N2 R LAY ALV (1
= RT - PCR Kl 7%, SCHEAE T 3 X 4e S 1 51
YIRE T, 2> 9% XF HA N2 WA ATV (8 HA I
NA ZERESEFA, 30T 2 SRS 9, T
H4 N2 WEAY ATV (R0 M3 R TR e A3 W2 38 ATV
B EAL HR B AR ST B X M SRR T 1 X E
519, T A WAL ALV (g, i 3 X5k
BAE R — SR AR R R A T 5 | s 5 2 R
A4 P BE /D ARZE 100 bp, &5 1) 2 [ AR 5
P RN FIRS T okt o e e MR YT EEST Y =R
RT - PCR J7 i & e &5 2 AP AE ALV 1Y% | [H]
INFAf R S 75 A7 7E HA N2 37 B0 pry J e s Hok, ke
H4 N2 LAY ATV By | ] i 7 J2 A5 A7 78 o Ath 7 Y
ALV [, it — 252 Wi S KA . k1
JRBR M AE T HREH E 2 A5 AF FE HAN2 . HANy
HxN2 SEH ALV (8% % , IF w] i B ff e J2: 75 A7 75 L
ST ALV (RS AR T B R S 75 A AR TR A B e
f% 00 ( HAN2 5 H4Ny H4N2 5 HxN2 H4N2 5

HxNy .H4Ny 5 HxNy £
AW T BET R 3 X SRS 1, ik
WA, 57 IR BEAG I He N2 %nﬁﬁﬁﬂ]z?ﬂ AIV
) = RT - PCR Jri%, B AR rhom | R
BUASAR TN B8 74505 A AL 45 ATV %%Lﬁ
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