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Abstract: To establish rapid detecting method for fowl aviadenovirus serotype 4 (FAdV-4) detection based on quan-
titative real-time PCR (qPCR) with TagMan probe, specific primers and TagMan probe for qPCR were designed based on
Hexon gene sequence of FAdV-4 in GenBank. After a

I 7S B 88 - 2022-05-22 series of optimization operations of specificity, sensitivity,
BE&TUE LI T W TR 0 [ DR300 88 (2020) 10 %5 ] 5 7195 repetitive experiments and reaction procedure, the fluores-
B S SRR RISY EE A H (21KJA230001) ; V155 cence quantitative detection method was finally established
A 2019 4B AL T BT AT A5 H and was applied to the pathogen detection of clinical sam-
EE®T: R X(1983~), L, TLIRRMIA, T, iz, 8N ples. qPCR results of FAdV-4 showed that, coefficient of
FE WL IR B BT 1 T AR, (Tel) 0523-86356818; ( E- determination ( R*) of the optimized standard curve was
mail ) 108570936@ qq.com., GKRIEAILSE — 14 0.998, and the amplification efficiency ( E) was

BRIEE AREC, (E-mail) jstzzsy@ 126.com 95.226%, which indicated that the method had good
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effect. Other common avian pathogens were not detected except for FAdV-4 by using the detecting method. The lowest copy

for detecting sensitivity by qPCR method was 100, while the lowest copy for detecting sensitivity by conventional PCR meth-

od was 10 000, which indicated that the gPCR method had good sensitivity. The variation coefficients between and within

groups were all <0.22% , which showed high repeatability of the method. 180 clinical suspected samples collected from

Jiangsu province, Anhui province, Jiangxi province and Guangxi Zhuang Autonomous Region were detected. The results

showed that, positive detection rate of PCR method was 51. 1% , while the value of conventional PCR method was 32. 8%.

The positive detection rate based on qPCR primers was 100. 00% , and the value based on conventional PCR specific prim-

ers was 82.53% , which revealed that the qPCR method had higher positive detection rate for clinical suspected FAdV-4

sample detection. The establishment of quantitative real-time PCR with TagMan probe detection method is conducive to pro-

mote molecular epidemiological investigation and control of fowl aviadenovirus.
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fowl aviadenovirus serotype 4; fluorescent quantitative PCR; clinical application
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EHTERE ; LT 4 748 IR 7% (Fowl aviadenovirus se-
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( Avian leukemia virus, ALV ) F14% 433 1M 0% i 25
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Table 1 Primer and probe sequences of FAdV-4 designed based on Hexon gene

#FR G191/ RED F19¥51(5— 37) FEIR/N (bp)

R FAdV-4-F GTACCCTCCTACGAAATCGA 258
FAdV-4-R CCAGTTTCTGTGGTGGTTGAAGGGGTT

G B qPCR FAdV-4-F122 GGTTCAGGGATAACTTCATT 122
FAdV-4-R122 GAGCTCGGTATTCCGGTCGG
FAdV-4-P122 VIC-CTGTATCACGACTCCGGCGTGTGC-DBQL

i@ PCR FAdV-4-F CAACTACATCGGGTTCAGGGATAACTTC 667
FAdV-4-R CCAGTTTCTGTGGTGGTTGAAGGGGTT
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FIECT pl 11045 DL 1l 10 #5 D1 B R
Bt , ¥ LR AR i B B 45 A 4T qPCR 9738 I
L) BORiAE DUBIRRTEUE A X il 8 (Ce (B R
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ILTV  FAdV-4 HON2-AIV , ALV, CIAV A DNA =f
cDNA , ¥ BRI A S 1 5% 14 i 47 qPCR KU, FH 2K A
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Mk HCe<<35, BIPEFE bR IfE R TC“S” B4 38 th 4
H.Cr>35 , 25 BF T BH I X BEASIN 285 SR 24 1 S s A iy
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(B B (1wl 110" ~ 1x10°H8 D) 4 b 17
qPCR, iy A IR , B R BB

1.6.4.2  FRk R AR SEECBH M B &5 LR DNA

P O HE ST bR BRI T B, SRS EAT 10 f5RR
5 LU B, FHVERSEA S0 IE R AU
1.6.5 EHEMXE A1 pl 1x10* D1 1 pl 1x
10°FE DL 1 pl Ix10°4% DL 3 AN B 4 s o SR o 562
UEE
1.7 g R SR

XF 2020 4E 9 A & 2022 4 4 H K AL
LR IH VPGS )V R T A X RS A SR G 3
1) BEALLHA XG040 BRI - I 4 25 -G AIE ( Hydropericar-
dium hepatitis syndrome, HHS) A5 G4 2R (Hf
180 13) 43 5Ihi H qPCR 7535 A58 PCR J7 ik 4T
R 43T, Herp R R S8 A% 4 FR 2016 ARA&TT 1
HEES W R R R S B B AR B (NY/T
541-2016) ZERFEAT, bodg 2 FpOT IR BHYER,
[ Hf FHAEE PCR e SR 5 | 6 B AURE S 2R A A
X B P T A4, A PCR 4755
Y5 qPCR 5 ¥HRE a1

2 RS0

2.1 qPCR RREZFZMHEHIRL

B S PR IR B E 10 pmol/L, 4241
Mk ieA T 2504 AL, (PCR I RAESG I B JE 0.3
pwmol/ L, T AERE M R 0.3 wmol/ L, FefE i vy 72
FE A 95 CHiAsME 30 ;95 CZA8PE S s, 60 CiB ok
31 s, 341 40 PMEER
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Fig.1 Amplification curve (A) and standard curve ( B) of qPCR for FAdV-4
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Fig.2 Specificity test of qPCR

2.4 qPCR R BEWRN

241 HenlARoE R RBE DIKREEN 1 pl 1x
10" ~ 11048 DL {44 o Ok A5 Ak, 2517353 PCR
K5 qPCR A, 45 R & B FAAV-4 19338 PCR
R AU R 1% 10* 45 D1 (1&] 3) , qPCR A& R 4
FIx10° 0L (1E 4)

242 #AnRA REE N FAAV-4 BHMER R
DNA $2 2 5T bR R 4R R AT 2 &, 7 B A 21 ik
JEA 1 pl 1x10" ~ 1< 10°F5 DLAHR AL DNA, 455 (1A

M1 2 3 4 5 6 7

250 bp
100 bp

M ; DL2000 DNA Marker;1~6:1 wl 1x10% ~ 1x 10" 4% D1 {47 v 5
AT BITEXT IR

B3 FAdV-4 & PCR #&MRE RALH R 8 E

Fig.3 Sensitivity of conventional PCR of FAdV-4 in detecting

standard plasmids
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Fig.4  Sensitivity of qPCR of FAdV-4 in detecting standard

plasmids

5./ 6) Eon, il PCR KGR REUEAE 1 ul 1x
10°45 I, qPCR Kzl R LA 1 pl 1x10° $5 01,
qPCR K R AL 38 PCR 4271 100 £, Bi B AR
T3 RE A AR e I DR A T %) R B
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P
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Fig.5 Sensitivity of conventional PCR of FAdV-4 in detecting

diseased materials
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VIR T) e J3E (R o Jor BRA, , E 4T 3 AT
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Fig.6 Sensitivity of qPCR of FAdV-4 in detecting diseased ma-
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%2 FAdV-4 qPCR EEMIXENENTREH
Table 2 Coefficient of variation tested by repetitive experiments of
qPCR

AN 2 1]
X+SD CV(%) X+SD

¥ 018
CV(%)

1x10* 33.083+0.061 0.18 33.048+0.072  0.22

1x10° 29.008+0.080 0.02 29.048+0.061 0.21

1x10°  24.397%0.026  0.11
X F¥9{E, SD RIRifER, CV AT R L

2.6 IGEERHE GG

I FHASF 28 Fr <7 1 P CR RS 7 92 A1 58 1)
PCR 53 XF I PR B8 ARURE & E A7 R, 25 2R R
qPCR ) FAAV-4 £ tH %8 51.1% (92/180) , 5 i

24.444+0.053 0.22

PCR 77/ FAAV-4 £ % 32. 8% (59/180) , H
o qPCR BAYE H %38 PCR BAMERE 5L 50 43,1 qPCR
FHERE A 42 6y A58 PCR BHMERE S 9 17y, LRSS
B3,

Xt 59 {32538 PCR Ak BHE (45 Bt 7 3 =
PIHEAT IR 4307, IRIBTHUAY qPCR BHPERY 42 By 5
F110 473 XUBH P RE S A qPCR 47 38 7= 4 a0k 47 00
ST, AR SE AR ST ST Y qPCR 5 ik RO HERA M,
LLEGEE PCR 514 5 AR 1T qPCR 519011
ek, 45 R 8%, %@ PCR /Y 59 (3 =
S1 Oy B2, i@ i BLAST Fext4r#r & B, Hob o
Py 3 B H iy Betk 18 bp, H'5 GenBank
WS FADV-3 5% FAAV-9 AR BE 4, e 1
ik 98.83%, YHMY qPCR BHTERY 42 #yFE 5L BLAST
X R R, i BeR/N R 667 bp, H 5 Gen-
Bank H1Ii 5% 19 FAAV-4 35 Bk A L, AL & b
100. 00%, Z& LAl 38 PCR 455215 kG 45
BRN 82.35% , M HEHLAY 52 1y qPCR 34 7= 1]
PRI 49 £33, BLAST X Mrd R wow, B i 5t
KN —5, ¥ 122 bp, H'5 GenBank Hv Uit % A
FAAV-4 FEFIFRIEE 1K 100% , qPCR F:SF0E 5 H0#
A %N 100. 00%

3 9 e

RGO AL - R 25 B AR, UFR“ %R A0 9,
1986 B KB K T EIEMHZ R IX ' 1% AE
ARSI AT 5 FAAV-4, AH G B 1 i
F A EFAGHRE Y 2015 FELISK FADV
TR N Z A I XS RETP B &, IR I H
B ILHE LA FEFRE KRB T —F 5 ek
HISE AN T e R A 0

FIRT, & s 25 AL 22 1003 R S 30 47 ELAR X
(2 W7 A R il AR R 38 5 0 0 3 R T
SR AR X B TR IR R Wi, &5
TG ) 8 2SR 8 i 8 5 S RB k& IR KT
BRIS  TRLEK  Yehk FR B A5 | LR LA ff o
G PRI TR ME AR 2 . eAb, 8 BRI 25 AN R A9 il
T AL R IR PEAE AR 22 5% A ) LT 789 A AN [) 2 ok
FEAEEURTE AR, BHAS TR R OFH A9 251K, BRTH
A 1 FhR &b A K06 8 B T 9 1Y e 5 Tl
B R BIEHRIS FAAV (R R IE A I
Friash, BT IR AT A A Al it 2 — , B
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Table 3 Nucleic acid detection results of FAdV-4 in clinical samples
LioalllER LivalllER LivalllE LioalllER
G2 G2 G2 GE
qPCR PCR qPCR PCR qPCR PCR qgPCR  PCR
20200923-2 - - 20210513 + - 20220318-3 + + 202112-62 - -
20201029-1 - - 20210516 - + 20220320-1 - - 202112-63 - -
20201029-2 - - 20210525 - + 20220320-2 - - 202112-66 + +
20201111 - - 20210530 + - 20220320-3 - - 202112-67 + -
20201126 - - 20210602 + - 20220323 + + 202112-71 + -
20201211 - - 20210605 - - 20220324 + + 202112-72 + +
20201216 + + 20210615 - - 20220330 + - 202112-73 - -
20201217-1 + - 20210621 - - 20220406 - - 202112-74 + +
20201217-2 + + 20210627 - - 202106-1 - - 202112-75 + +
20210104-1 + - 20210705 - - 202106-2 - - 202112-80 - -
20210104-2 + - 20210723 - - 202106-3 - - 202112-81 - -
20210104-3 + - 20210805 - - 202106-7 + + 202112-90 + +
20210104-4 + + 20210806 + + 202106-9 - - 202112-93 - -
20210106 B + 20210812 - - 202106-10 - - 202112-94 - -
20210108 - - 20210830 - - 202106-13 + - 202112-100 + -
20210111-1 + - 20210910 - - 202109-7 - + 202112-120 - +
20210111-2 + - 20210924 - - 202109-12 + - 202201-33 - -
20210111-3 - - 20210929 + - 202109-24 + - 202201-34 + +
20210111-4 - - 20211006 - - 202109-30 - - 202201-46 - -
20210112-1 + - 20211009 - - 202109-42 - - 202201-53 - -
20210112-2 + + 20211015 - + 202109-61 + - 202201-68 + +
20210119 - - 20211103 + - 202110-8 - + 202201-89 - -
20210121 - - 20211109 - - 202110-17 - - 202201-95 + +
20210124-1 + + 20211116 + + 202111-1 - - 202201-96 - -
20210124-2 + + 20211206-1 + - 202111-12 - - 202202-46 - -
20210124-3 + - 20211206-2 + + 202111-34 + + 202202-47 + -
20210124-4 + - 20211209 - - 202111-37 + - 202202-78 + +
20210201 + + 20211212 - - 202112-1 - - 202202-79 - -
20210204-1 + 20211217 + + 202112-9 + + 202202-90 + +
20210204-2 + - 20211220 + + 202112-12 - - 202202-91 - -
20210224 + - 20211229-1 + - 202112-16 + - 202202-92 + +
20210304 - + 20211229-2 + + 202112-21 + - 202202-93 - -
20210309 - - 20211231-1 + - 202112-24 - - 202202-115 + +
20210312 - - 20211231-2 + - 202112-25 + + 202202-116 - -
20210317 + + 20220111-1 + + 202112-28 + + 202202-117 + +
20210324-1 + - 20220111-2 + + 202112-30 - - 202202-118 - -
20210324-2 + - 20220213 - - 202112-31 - - 202202-119 + +
20210324-3 + - 20220222 - - 202112-38 - + 202202-120 - -
20210324-4 + + 20220224 - - 202112-45 + - 202202-121 - -
20210326 + + 20220302 + - 202112-48 + + 202202-122 + +
20210409 - - 20220308 - - 202112-49 + - 202202-130 + -
20210416 - - 20220310 - - 202112-50 + - 202202-131 + +
20210425 + + 20220315 + + 202112-51 + - 202202-136 - -
20210503 - - 20220318-1 + + 202112-57 - - 202202-137 + +
20210511 + - 20220318-2 + + 202112-59 + + 202202-138 - -

TR, [CRDITE.
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FETENG AR RS LA e o & A, R Ut 7 — i g
BRI ik A MR T
PCR R 2 1 22 | R AR RS )Y | gPCR
PR M5 e RE R B 18 TR
FUSTRE S AT ) S4B EE I (Hexon ) J2 IR
B B RSE R (A, A LT R S PR R e
S w LI AR T PCR RGN )5 522 R E
WEE AT 5K = FHAE S B PCR AGI R 5
A 291 10° 45 DL XUHRAET) I & 1) FAAV-4 ()
qPCR RGN 7772, K W R Sk 1wl 50 #8 D1, 20 P Fin 4
() 42 4 9 1 728 S AR A0 o 0.75% ~ 1. 71% FiI
0.60% ~ 1. 74% ; FERLE>) @57 T —FhEFXF FAAV-4
[ qPCR R 7 i, 46 R AR o0 20 45 D1, Ay
H2H 7] 852 10 19 78 S AR 800 5 2 0.12% ~ 0. 39%
$10.30% ~ 0. 60% , AWFFE S 1) qPCR Kzl J5
RS R RAT, RALEE R 100 4501, 4 9748 S+ 24K
¥1<0. 18%, 4 )78 7 RE3Y <0. 22% , A 5E T
(1) qPCR A6 77 ik (14) B A2 1 o s

J T VEARIZ T EE, 6 2020 4E 9 H & 2022 4F 4
Aok BUTHRE OB B YLV M P T A
i DX ) S8 fRURR YL B S AT ARG, 25 2R B, FAAV-4
o 1 2R 51, 1% , HAMBC T 2 i) 49 43 5
FRG5HWFI —%, @R R,
qPCR K 7%k He % ML PCR HLAG T 5 1 5% s
= M DA R A e I, R, AR SE ST
() qPCR K77, nlAE S — R R I A2 W FADV -4
YL AT EE T H A B T4 LT 4 A& o # 0E AT
I RIS Wi F BT 4
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