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WE: [HHMRZE tva ZARFERGEHZL FRE (tva c.3G>A) KT XYY A WA £ A %5 (Avian leukemia
virus subgroup A, ALV-A) 150, [J57% 1% A Sanger )7 A1 RT-PCR 56iE 8 [E 35 P RIS AELE tva ¢.3G>A R
A R R EARKEI tva c.3G>A FRAEXS WA SME G RCASBP(A)-GFP %R &5 #5401 . @it ALV-A
RPN IR, TR va c.3G>A RASXT I 1A FIRGE ALV-A (RS20 . A B0 FF 7 kot 36 3B A8 5 & tva
c.3G>A KA m AT EE R 2, (455 ]) Sanger | /5 A1 RT-PCR 45 H % 2 FoE 50K S R tva FEK Gmfid [X 25
3ACHAE R G RN A, ZRAEGIIE tva FENRIEFED TP 5 ATG R4 N ATA. i 40 AK 25 R 2R
TR tva ¢.3G/G MR RET4E4H T (Chicken embryo fibroblast, CEF) %} RCASBP(A)-GFP 5%, 4l & 5RAH tva
c.3A/A CEF #i RCASBP(A)-GFP E#, £ tva c.3G>A RA SHAS K ST RCASBP(A)-GFP [/ #s. ALV-
A AR IR R, va c.3G>A RAZFHAGIKRAHT ALV-A MRS, rva c.3G>A RANL i 5 43 B K
I, CBO1. CB08. CB10 fl CB15 & RAFELLAPUPEEE N A tva c.3A/A, SZ 45124 0.104 0.15. 0.23 F1 0.08.
[45i8] tva c.3G>A RAZ 5| FEAGTEMR SN BT ALV-A BEYL, tva c.3G>A RN AT/E N ALV-A fEEdiHE
BLA
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Effect of initiation codon mutation within fva receptor gene on chicken
resistance to infection by avian leukemia virus subgroup A

CHEN Weiguo'' ™ KUANG Zhixiang”’, ZHANG Xiangyu', LI Wenxue', XU Huijuan', ZHU Xuefeng', XIE Qingmei' =
(1 College of Animal Science, South China Agricultural University/Guangdong Provincial Key Laboratory of Animal
Health Aquaculture and Environmental Control, Guangzhou 510642, China;

2 Guangdong Love-Health Biotechnology Co., Ltd., Qingyuan 511800, China)
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¢.3G>A) on resistance of chickens to infection by avian leukemia virus subgroup A (ALV-A). [Method]

Sanger sequencing and RT-PCR were used to verify the presence of tva ¢.3G>A mutation in Chinese yellow-
feathered broilers. The effect of tva ¢.3G>A mutation on infection of chickens by RCASBP(A)-GFP
fluorescence reporter virus in vitro was detected using flow cytometry. The effect of tva ¢.3G>A mutation on
infection of chickens by ALV-A was investigated using ALV-A challenge test in vivo. Direct sequencing was
used to genotype tva ¢.3G>A mutation site within Chinese yellow-feathered broiler lines. [Result] The results
of Sanger sequencing and RT-PCR identified the mutation from G to A on the third base in the coding region of
tva gene of Chinese yellow-feathered broilers, which caused the mutation from ATG to ATA in the initial codon
sequence of tva gene. The result of flow cytometry showed that chicken embryo fibroblasts (CEFs) of wild-type
tva ¢.3G/G were susceptible to infection by RCASBP(A)-GFP, while the homozygous mutant tva ¢.3A/A CEFs
were resistant to infection by RCASBP(A)-GFP, indicating that fva ¢.3G>A mutation led to chicken resistance to
infection by RCASBP(A)-EGFP in vitro. The results of ALV-A challenge test in vivo also indicated that tva
¢.3G>A mutation led to chicken resistance to infection by ALV-A. Genotyping of tva ¢.3G>A revealed that
homozygous resistance genotype tva c.3A/A was present in lines CB01, CB08, CB10 and CB15, with the
frequencies of 0.10, 0.15, 0.23 and 0.08, respectively. [ Conclusion] The #va ¢.3G>A mutation causes chicken

resistance to infection by ALV-A in vitro and in vivo, and the tva ¢.3G>A mutation site can be used as the

44 %

genetic resistance site of ALV-A.

Key words: Avian leukemia virus subgroup A; fva receptor gene; Initiation codon; Mutation; Genetic

resistance; Yellow-feathered broiler
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1.1 Rz, RE. MR R Bk

HOP AR i & CBO1~CB15!" Ht e R E T
T U A S I 3 PR =), R A i R Bl AL R B
36~60 3 IMLFE, 3t 670 43 MRFEM . 1 HE T €%
Jii (Specific pathogen free, SPF) X34 H ™ 7= K4E
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B B FER I S AR ) E A SE 00 = -1 . RCASBP
(A)-GFP HEHFTHRA) ARAE & S @RI S5 M55
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i) B A S 2 A A B IR R A
12 EFZERF

I /240 B/ 2H 2R 2L TR 4H DNA 12 BUAF & W H
RIBAENRE (650 HRRA A Bk & 52 B0
& BN BRERPURR BRI &L B DNA [E1L
WG H OMEGA 2 ;5 ReverTra Ace"qPCR
RT Kit. KOD-FX I H Toyobo /A @ ; FastStart
SYBR Green Master(Rox) 4 H Roche 2 f); J F5sx
A7 & pMD19-T. PrimeScript® One Step RT-PCR
Kit 4§ § Takara A ;s Opti-DMEM ¢ IfiL i £% 77
F£. DMEM 4035 FR L JI6 4= L3 ek Bl 75
B8 Z B H Gibco A H]; TRIZOL reagent.
Lipofectamine 3000 ¥4 4171 H Invitrogen A H].

1.3 BEPFRERER tva EERIBRELT SO

Z:7% NCBI $#5 2 3 tva B [K ¥ DNA J7 51
(GenBank &35 : AY531262.1), N Primer 5.0 %
P&t 3 X514, 73 3 AN B (1.2 13 BOPCR 4
¥ tva FER 4K FF) 3 607 bp, 5I11EBILE 1. $#2
HHE P AL RS i 22 CBO1~CB15 IV A & ) 25 5 41
DNA, 1% 3 X} 514 PCR ¥ 1 tva 3£ 4K 751 .
¥ PCR ¥ =i A LAY TRE (L) AR
>\ T, WA DNAstar il Mutation Surveyor 2[4l
750 43 W1 3 A L eva JEIR 7 B F0 D0 17 7 41 99 T
P RIS i R tva BRI RIS E AL R, X tva ¢.3G>
A FARNL g AT IR 43 2

®1 wa ZHEEZKFS PCR I HE5IMER

Table 1 Primers used to amplify the whole sequence of #va receptor gene
B Bk S H(5'—3") KR BEC F BUK/Mbp
Fragment Primer name Primer sequence Annealing temperature Segment size
1 P1-F GTTCAGCAGATCCTCATCTCCCG 62 1308
P1-R GGCCATTGTGCGATCTAAGAGGG
2 P2-F AGCCCTCTTAGATCGCACAA 60 1253
P2-R GTGACACCGAGCACAAAATG
3 P3-F GTTGGAGCTGGATGAGCACT 60 1132
P3-R TGAGGGAATTCCTGTCACCT

1.4 tva Z[FE mRNA ) RT-PCR ¥ 1%

K H Trizol 3532 H tva ¢.3G>A RANL 25 # 4
) tva ¢.3G/G FEEE TRAZR tva ¢ 3A/A PRSI )
& RNA, 2% i 56 7 & Ut B 45 & S
cDNA. ZZ3CHR [18] H I 51 ¥ ZI1 0 PCR X M
&R, P18, FIFH KOD-FX & & 5§ RT-
PCR 3 tva JE K BEA G b5 7 41 o [RIWCL 44k 11
RT-PCR =¥ 55 N\ pMD19-T, %4 TAEY) T
() Bt A BR A |1, 5 58 Lasergene
7.1 BAEHAT 4T
1.5 IBRERRTHEMM S B 5155

KA 10 HXSIMHEEE, HErH AR EM
FOIE, SRS XG R, AR BB TR ARk IR &
SKFI I E, FEXSIRZH S E TP IR, H PBS S
Ve 2 BRIMYS o B Ve AT A ZLHN 5 mL 2.0
B, FHIRFLEY T 8T 2= I BEIR, H 0.25%(w) FIJRRG7E
37 C /KIBF HIEAL 15~20 min, J0NIE & /84 1
HELILE . R 200 BN EE L JE /S, 1000
r/min £.0 5 min, I8 EIEWR, H 58 AR IR EEAT 40
MLdEAT R, e NTC TR 3G 77 ML, SR ECAEAL 1) 35
WE R AT 4E 40 i (Chicken embryo fibroblast, CEF), 4H

BT CO, R DECN 5% 37 C HIREFRF N IR
1.6 SRR RCASBP(A)-GFP R &K E

W B 4H Fi ki RCASBP(A)-EGFP #£J N\ DF-1
Y, S5 7 R, IREOGEEE DF-1 4008 Ei
TR R IE SR8 6 (M B 5 RCASBP(A)-
GFP, W52 B YL BT (IU) Ji&, 203 4R A7 T-80 C
%Mo B 5 tva . 3G>A RANL B AR va
¢.3G/G~ ZERAT tva ¢.3G/A MEEE R tva
c.3A/A CEF, 7 Ml EM T 24 FLERH, & FLEFh
5x10* ANg A, £59% 24 h 5, FILEM 5x10°
IU/mL i) RCASBP(A)-GFP i & # 5 2 h 5,
FEHRERI, S 1%() 624 M3 B 2 47 T 4k 21 1t
Fro BRYLEEE 1. 2. 3.7 K, A Cytomics FC 500
43 B (Beckman Coulter, USA) 38 i 9% ) Skt £ Jfd
471% (Fluorescence-activated cell sorting, FACS) &
& tva ¢.3G>A RN fiANFIEE KA CEF 1) GFP [H
PRI 53 B
1.7 ALV-A {RRRGERRIE

AT AR 78 KB tva ¢.3G>A R L EAFET
CBO06 /i1 5. M CBO6 & RFENLERE 75 R 1 Hib4E
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SOBEHLIY A 3 4H, 4 25 JEE A 3 H SPE XY
PERXTHR, TR T 3 /NFR 48, bl 2 $ b4 ek Fl
Ko 1 HE, & X AEXS IF JIE Bt ALV-A GDO8 #
BRI (S/P=2.1)0.2 mL, 5 H#&H, FX#E 1 k. I
a1, RER RAES U R, fhH 4 5L K 4
DNA, Jf i BB 7 7772560 5 RS tva ¢ 3G>A 5
AL AT R . WSS 1A H, RS
A%, R Trizol 7 & 42 M AE & RNA, F|H
ALV-A GDO8 PR 5 AL I 51 9, RT-PCR A
TR PR 75 IME TS 0, B05E tva ¢.3G>A AN
FEPK R4S X ALV-A GDO8 ¥R R GRS,
1.8 Zitoth

Fir 5 #4458 H GraphPad Prism 7.0 A4 3E47
2 BRUFNECHE S8t 20 47, 2 AL LU 3R P S ST RE A
¢ KEIRAT, B 45 R DL S ( ehn v 22 KR . R
Popgene A3 T tva ¢.3G>A FRARNL AR E TP
PRI it 22 H (1) 25 (R BRI 40 A

2 GRG0

2.1 EPABRED tvac3GA REMSHEE

T HITH E SO RIS SR tva SRR 135
AR, 4 3 A BE PCR 3843 3G tva 5245 A
(R R Xt . &l 1 o, PCR 739 H tva £E K]
1. 2 A3 Ber H 5k, v BER/NS TS 3
o K5 PCR =9 HEAT Sanger M /77, &3 [ 5%
PIARY &R tva FE K DNA FF 56 260 ALBg IR AETE
H G RAN A I EHRRA (K 2), #5704l
ZRBEAE tva R GmiSIX 2 3 A H G R
N A, G tva FER R IGE T TP 5 H ATG A
N ATA, ¥i% tva HFH AR KRB @ 4N tva ¢.3G>
Ao N TIESEA G2 R tva ¢ 3A/A B ATEALE
G>A R4, RT-PCR # 84 B £ MY tva ¢.3G/G FI4li &

M 1 2 3

bp

2000

1000
750

500

250

100

M: DL2000 marker; 1~3: tva BE[FI () 1. 2 Fl 3 Jr B
M: DL2000 marker; 1-3: Fragment 1, 2 and 3 of #va gene

1 tva ZF 3 MHERHE) PCR ¥ 1B R
Fig.1 PCR amplified results of three fragments of trva gene

GCCGGCATGGTGCGGT

LigeEpit
Wild type

GCCGGCATGGTGCGGT

Tt AT
Heterozygous
mutant

GCCGGCATAGTGCGGT

a2y A
Homozygous
mutant

LR va 2L DNA FE5I5S 260 frfidkt th G RAEHN A
The positions of the mutates from G to A at 260th base of tva gene are
underlined in red bold

B2 tvac3G>A RN S EEEBNFE
Fig.2 Sequence traces for #va ¢.3G>A mutation sites of
different genotypes

RAFH tva ¢.3A/A LK tva FEFEA G 751 . 25
B 3 FioR, tva ¢.3G/G F tva ¢ 3A/A FEK A i
FEXIP 38 H 566 F1 420 bp 5%, KB tva ¢.3G>
A FEAFNT ST AEAN [F) L (R R I RE 2 AT 36 Y va SEIA]
Koo 5 2 NEESEA . RT-PCR P24 10 50 [ e 45 3
T, 5 AR tva ¢.3G/G ML, 4i G5 RAR tva
c.3A/A FEH A 2 A tva cDNA JF51) 5 3 Arhig Ik 2
G RN A, 5l Tva 26 & AR LR T 5458
1 ANEEERR R ER (M) SR A2 E R (1)

M 1 2

bp

2000
1 000 KHEIEA (566 bp)
750 Long isoform
500
250 JHLFE A (420 bp)

100 Short isoform

M: DL2000 marker; 1: #5747 tva ¢.3G/Gs; 2: A& R tva c.3A/A
M: DL2000 marker; 1: Wild type tva ¢.3G/G; 2: Homozygous mutant fva
c.3A/A

3 tvac3GA REMSARERBEMBELK tva R
FF5I#9 RT-PCR # #25R
Fig.3 RT-PCR amplified results of the full-length tva
coding sequences for blood samples from different
genotypes of fva ¢.3G>A mutation site

2.2 tvac3G>A REHTEEAIMA ALV-A B
RCASBP(A)-EGFP i 21 Jii ¥ %% 4% DF-1 41 Jiig
48 h Ja, H B E %% B W %2 3 GFP %t br
WHEAHRE, RPBINIKK 7 RCASBP(A)-
GFP e 5 3 (K 4). NIEF tva c.3G>A R
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[15% White light

£ Green light

fili& Merged

SRR NFRIE GFP HIZ0HL; A7X=250 um

Green fluorescence represent cells expressing GFP; Scale =250 pm
4 RCASBP(A)-EGFP Fihis%# DF-1 40ff 48 h EHIFGRAEARIE
Fig. 4 Expression of green fluorescent protein in DF-1 cells after transfection with RCASBP(A)-EGFP plasmid for 48 h

A5 A A0 AR A e ALV-A [P RZ I, I $R
K F) RCASBP(A)-GFP % J6 1) 5 % 8 20 i) J&k e
tva ¢.3G/G. tva ¢.3G/A 1 tva c.3A/A CEF, E )5
AN [E) i 8] 5 ) I 248 B R A I RCASBP(A)-
GFP X} tva ¢.3G>A A7 & AN [A] 2 K 4 CEF 1)
TG B, 45 B S A6 FTon . B AR tva
¢.3G/G CEF M & RAEM tva ¢.3G/A CEF X}
RCASBP(A)-GFP i # & l&, 1fi 4l & AL & tva
¢.3A/A CEF #i RCASBP(A)-GFP [f] /& 4%, & tva
c.3G>A A F 8 15 F 44 T RCASBP(A)-GFP 1]
YL,

A: 25 4%} I Blank control B: tva ¢.3G/G
= 300¢ GFP = 300t GFP
3 0.029% 3 96.80
S 200 1 0200}
i I
# 100 100 |

0 1 L

10° 10" 102 10° 10
GFP 9Lz

GFP fluorescence intensity

GFP %Gk i

0 L L
10° 10" 10> 10° 10¢

GFP fluorescence intensity

100
i § 80 F
2860l
= o
I
# &
S Z40f
o s o tva ¢3G/G
5520} - tva c3A/A
& tva ¢3G/A
0 * ¥ ¥ ¥
1 2 3 4

lgge/d
Days post-infection
5 tvac.3G/G. tva c.3G/A 1 tva c.3A/A CEF R
RCASBP(A)-EGFP 5T 78
Fig. 5 Time course of infection of tva ¢.3G/G, tva ¢.3G/A
and tva c¢.3A/A CEFs with RCASBP(A)-EGFP

C: tva c.3G/A D: tva c.3A/A
200 +
2150l GFP
2150 0.010%
O ]
] 100 +

50+

0 0

10° 10" 10> 10° 10* 10° 10" 10> 10° 10*
GFP 9 GFP 9&GHR BE

GFP fluorescence intensity GFP fluorescence intensity

6 RINHMAEARKEN tva c3G>A REMN S TEIEEE! CEF B RCASBP(A)-GFP 7 d /5 GFP R ZRAZE
Fig. 6 GFP positive cell rates for CEFs of different genotypes of fva ¢.3G>A mutation site seven days after infection with

RCASBP(A)-GFP detected by flow cytometry

23 tvac3G>A REHBEE AR ALV-A BB
NIRF tva ¢.3G>A FTAERE FARN KL ALV-
A BI5Zm, R ALV-A B3 &Y tva ¢.3G>A KA
BY AR, R A AR Sl g AR B ARG o AR S BH
X, 9 HOSPF 48 I ALV-A B8 f5 8 ALV-
A BAYE, Ui ALV-A & N B85 %57 . ALV-
AWERKERER, AW tva ¢.3G/G 4N
(25 R) W ALV-A B &5 ¥8 ALV-A BT, 24a5
A tva c.3G/A 4ERS (28 H) I ALV-A B 5 J5 i 8
MREBAME RN 75%, 144 RAZT tva ¢ 3A/A 43S
(22 ) B ALV-A B8 )58 ALV-A ¥ (3% 2).

ZEIRRW, tva ¢.3G>A KRB S HIE ERMNHL ALV-
A IS, ALV-A R E IR LR 5 ALV-A £
AN IR 45 B — 2 UESE tva ¢.3G>A RARNL T
N ALV-A [FBAE ST M
24  tvac3G>A MM NS AEAEEPAL R RN
ANFEH PPN R tva ¢ 3G>A Pk A7 5 A Jk
R fgE B ansk 3 Fras. CBO1. CB08. CB10 fl
CBI15 i Z TR R rva ¢.3G>A FLlEAL S 26 & %L
KA tva ¢.3G/A, HAZ 455124 0.05. 0.05. 0.10 F
0.14, 7£ CBO1. CB08. CB10 il CB15 i % H 461l 5]



372 Mg 4l K22 24 (https://xuebao.scau.edu.cn/zi/hnny_zr/home)

44 %

#F+ 2 ALV-A WEREGHEMEMRMEZE
Positive infection rate of viremia in chicks
infected by ALV-A

Table 2

FHPERE SO B0 SR A B FRPRI R /%

ANy A No. of positive Positive
Chick  Genotype samples/Total infection
No. of samples rate
SPF  tva c.3G/G 9/9 100
tva ¢.3G/G 25/25 100
CB06 tva c.3G/A 21/28 75
tva c.3A/A 0/22 0

x3 REEPABRER tva c.3G>A ML AR ERE BT
Table3 Genotypic frequency of tva ¢.3G>A resistance
locus in Chinese yellow-feathered broiler lines

0z ERE U FE[A 2 Genotype
Line No-of va ¢.3G/G tvac3G/A tva c.3A/A
samples
CBO01 60 0.85 0.05 0.10
CB02 50 1 0 0
CBO03 36 1 0 0
CB04 30 1 0 0
CBO05 48 1 0 0
CB06 60 1 0 0
CB07 30 1 0 0
CB08 60 0.80 0.05 0.15
CB09 30 1 0 0
CBI10 60 0.67 0.10 0.23
CBI11 35 1 0 0
CB12 45 1 0 0
CBI13 60 1 0 0
CB14 30 1 0 0
CBI15 36 0.78 0.14 0.08

ai B HiERE Y fva ¢ 3A/A, HHZE SR8 0,10,
0.15. 0.23 A1 0.08, H AT PIAIRG i R TR EE S 3N
B rva ¢.3G/Go

3 Wig5%ER

AT T A E NS R tva SZAREE R
HAFAE 1 PP SR RARAT i, B tva BRI GRS X 28
3MAEFEH G AN A, 5l tva R IG S T
FFHH ATG "2 A ATA, 81 F 4 ALV-A 1K
A A BB G AR B B, IESE tva ¢.3G>A R

AL ALV-A BB AE AL i 4 3ATT T 0,
AT IRARIE T 52 A T DR 0 5 R 1 T 1 R AR
Al LAE iR TE AR PR E ALV WEAE IR, X
B8 T IRATHT ALV-A 15 3 L [F AL B AR

U b RS T VA SRS R A A 22 4 it L R
2 ) 8 1 I P, AH X Se AL 5 05 VE AN B 52 A TH R
B R A R E AR R W R R AR S AT
ALV TEXSHE R AT, BUE R R T ALV 75 £ 00
BE 252 BIE ML R 20X ALV B GY =4 58 441
PR Z D FRAC T X ALV G 5 M . tva.
tvb tve Ml chNEH1 AR FEK 53 3 9a i Tvas Tvb.
Tve Ml NHE1 2468 H, 7570 318 3 40 ot
ALV-A. ALV-B/D/E. ALV-C Fl ALV-J fj gL »21,
Z AR LR () 38R RAR 2 S EUZ AR B 5 A sk
B R IE — AN PE Y 2 AR B 1, AT 5 S T 3R
ALV [ G Rt putk . Hal, /e E S L
KA AS f Z A0 A [ ARG R R e T sl
4HHE % ALV-A. ALV-B/D/E Fll ALV-C JE#jL 77 A4 it
ARV IR 32 A8 i DR A SR AR 420, Elleder 25 7
HEMMAR CH R tva BRI 619 BlFEH C &
N G(tva™), 5l &GS IR B Cys B2 Trp,
KK ALV-A BIEFEE 5 Tva ARG
71, WIS ALV -A B G 7= 2 8 7% Bt i .
Elleder 5" 7£ FIRML A R 7, ORI tva FE KB K
JF 3155 305—306 i midfi N CTCG 4 M2 (1va®™),
FE Tva SZ R I Ek R FRIL, NP2 A X ALV-
A B . Chen S5 78 I b [E XS FHAEAE tva®,
tva™. tva® F tva™® ALV-A BAEPUIEAL &, HoNAL T
tva ZARBERIN G 1 IR SE 5 OR 5 XA 4 Ff
GRRRAR, tva® K tva BRI 507—516 Bl2E ()75
N ACCCCGCCCC) #hk. tva™ N tva FEH 2
507—511 W2 (%18 ACCCC) Sk, tva™ N
tva FER 5 502—511 T (7418 CGCTCACC
CC) B2\ tva™ N tva B 5 502—516 BlIE ()75
N CGCTCACCCCGCCCC) Hh2k, iX 4 Fh tva 24K
JE RLBAE TRAZ I REM tva FE Kl mRNA [EI], FEAK
T ALV-A B 5 Tva 2K 8 A 45 & 1I5EA
71, MW BTG E ST ALV-A KI5 & . At
FUAE TR TP ARG it 3R R I tva S AR T DR 4R % B
T A ATG R85y ATA, 53 Tva 2 E AR
FEFR P A 1 AR H PR AR (M) SN 7
SERR (1), HMNZFAR T30 Tva 2R E A MRIEE
AR, NI 51 EETE 35T ALV-A [P Gs,

PUIR B Pl 328 1) 88 1 I 1Y) A 2K 5 e A B
BAR, NIPA A B P ARG 5 R T ALV-A 8%



3 ]

VAR, 85 tva SEARKE DRI AG T A5 1 R ASK R A IV HE &5 1 IL995 95 75 A S

373

ik, AT 15 DB R tva ¢.3G>A T
PEAL kAT T 2R 8, g5 R 8L CBO1. CBOS.
CB10 1 CB15 §h RAEALE tva ¢.3G>A Pz s, H
A PMERE A tva c.3A/A BIFZE 2514 0.10,
0.15. 0.23 1 0.08, FE/~iX LE 8 P RIS & R B A R I
PPt ALV-A 184% 2 R 75 77, 7] MK L RS 5 5 A i
HEHEE P ALV-A B EMEM, e T
ALV-A BAEHIHEXS BF IR E, Nl A WS
F LR DU B PR AL S AR IE A AR S 4%

SE MK

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

ARAELE, A, T, S & L A S 2 A
FLE R[] BT & B R, 2022(9): 34-41.

T, R, A . FRE T RS A B —
1 1L 95 95 25 T 2 B 19 465 € [J]. 99 35 54k, 2012, 28(6):
609-614.

PAYNE L N, NAIR V. The long view: 40 years of avian
leukosis research[J]. Avian Pathology, 2012, 41(1): 11-
19.

IR, & B MR AT R 25 BUERESRT]. A&
R, 2012, 24(4): 305-309.

FEIR TR RS 8 B M B A BOR TT R (0]
K&, 2015,37(23): 1-7.

TG, M7 i S A B A I VAT AT 0 S R A BRI 4
WHARBEFE[D]. #2M: MK, 2019.

SUQ, LIY, LI W, et al. Molecular characteristics of avi-
an leukosis viruses isolated from indigenous chicken
breeds in China[J]. Poultry Science, 2018, 97(8): 2917-
2925.

g R, A2 R, L ME L A WS H L
JE A A e o R AR AL 0 T (0], R AR R
%, 2014, 35(4): 11-15.

ERIR, AR, TR R, S5 o ES I A WS A1
TR (73 B 5 A R R AL 1) 3 A 0], oh R,
2011, 41(10): 1005-1010.

Ve, mi R e, kR, AF L B ZR 0 X8 A 8 3K
A TEREE MR R 7> T IAT R env BETRY
FUAIHTT]. A [ T S 23R, 2013, 35(3): 245-247.
BACON L D, HUNT H D, CHENG H H. A review of the
development of chicken lines to resolve genes determin-
ing resistance to diseases[J]. Poultry Science, 2000,
79(8): 1082-1093.

JIE H, LIU Y P. Breeding for disease resistance in
poultry: Opportunities with challenges[J]. World’ s
Poultry Science Journal, 2011, 67(4): 687-696.

CHENG H H, KAISER P, LAMONT S J. Integrated gen-
omic approaches to enhance genetic resistance in chick-
ens[J]. Annual Review of Animal Biosciences, 2013, 1:
239-260.

BATES P, YOUNG J A, VARMUS H E. A receptor for
subgroup A Rous sarcoma virus is related to the low
density lipoprotein receptor[J]. Cell, 1993, 74(6): 1043-
1051.

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

BARNARD R J, ELLEDER D, YOUNG J A. Avian sar-
coma and leukosis virus-receptor interactions: From clas-
sical genetics to novel insights into virus-cell membrane
fusion[J]. Virology, 2006, 344(1): 25-29.

ELLEDER D, MELDER D C, TREJBALOVA K, et al.
Two different molecular defects in the Tva receptor gene
explain the resistance of two tvar lines of chickens to in-
fection by subgroup A avian sarcoma and leukosis vir-
uses[J]. Journal of Virology, 2004, 78(24): 13489-13500.
REINISOVA M, PLACHY J, TREJBALOVA K, et al.
Intronic deletions that disrupt mRNA splicing of the tva
receptor gene result in decreased susceptibility to infec-
tion by avian sarcoma and leukosis virus subgroup A[J].
Journal of Virology, 2012, 86(4): 2021-2030.

CHEN W, LIU Y, LI H, et al. Intronic deletions of tva re-
ceptor gene decrease the susceptibility to infection by
avian sarcoma and leukosis virus subgroup A[J]. Scientif-
ic Reports, 2015, 5: 9900.

LIAO C T, CHEN S Y, CHEN W G, et al. Single nucle-
otide polymorphism variants within tva and #vb receptor
genes in Chinese chickens[J]. Poultry Science, 2014,
93(10): 2482-2489.

KREAGER K S. Chicken industry strategies for control
of tumor virus infections[J]. Poultry Science, 1998,
77(8): 1213-1216.

MENG F, LI Q, ZHANG Y, et al. Characterization of
subgroup J avian leukosis virus isolated from Chinese in-
digenous chickens[J]. Virology Journal, 2018, 15(1): 33.
LI H, TAN M, ZHANG F, et al. Diversity of Avian leuk-
osis virus subgroup J in local chickens, Jiangxi, China[J].
Scientific Reports, 2021, 11: 4797.

ADKINS H B, BLACKLOW S C, YOUNG J A. Two
functionally distinct forms of a retroviral receptor ex-
plain the nonreciprocal receptor interference among sub-
groups B, D, and E avian leukosis viruses[J]. Journal of
Virology, 2001, 75(8): 3520-3526.

ELLEDER D, STEPANETS V, MELDER D C, et al. The
receptor for the subgroup C avian sarcoma and leukosis
viruses, Tvc, is related to mammalian butyrophilins,
members of the immunoglobulin superfamily[J]. Journal
of Virology, 2005, 79(16): 10408-10419.

CHAI N, BATES P. Na/H exchanger type 1 is a receptor
for pathogenic subgroup J avian leukosis virus[J]. Pro-
ceedings of the National Academy of Sciences of the
United States of America, 2006, 103(14): 5531-5536.

LI X, CHEN W, ZHANG H, et al. Naturally occurring
frameshift mutations in the tvb receptor gene are respons-
ible for decreased susceptibility of chicken to infection
with avian leukosis virus subgroups B, D, and E[J].
Journal of Virology, 2018, 92(8): e01770-e01717.

[(RfEmiE £ #¢]


http://dx.doi.org/10.13242/j.cnki.bingduxuebao.002329
http://dx.doi.org/10.1080/03079457.2011.646237
http://dx.doi.org/10.13376/j.cbls/2012.04.001
http://dx.doi.org/10.13376/j.cbls/2012.04.001
http://dx.doi.org/10.16372/j.issn.1004-6364.2015.23.001
http://dx.doi.org/10.16372/j.issn.1004-6364.2015.23.001
http://dx.doi.org/10.3382/ps/pex367
http://dx.doi.org/10.7671/j.issn.1001-411X.2014.04.003
http://dx.doi.org/10.7671/j.issn.1001-411X.2014.04.003
http://dx.doi.org/10.3969/j.issn.1008-0589.2013.03.18
http://dx.doi.org/10.1093/ps/79.8.1082
http://dx.doi.org/10.1017/S0043933911000766
http://dx.doi.org/10.1017/S0043933911000766
http://dx.doi.org/10.1017/S0043933911000766
http://dx.doi.org/10.1146/annurev-animal-031412-103701
http://dx.doi.org/10.1016/0092-8674(93)90726-7
http://dx.doi.org/10.1016/j.virol.2005.09.021
http://dx.doi.org/10.1128/JVI.78.24.13489-13500.2004
http://dx.doi.org/10.1128/JVI.05771-11
http://dx.doi.org/10.1038/srep09900
http://dx.doi.org/10.1038/srep09900
http://dx.doi.org/10.3382/ps.2014-04077
http://dx.doi.org/10.1093/ps/77.8.1213
http://dx.doi.org/10.1186/s12985-018-0947-1
http://dx.doi.org/10.1038/s41598-021-84189-7
http://dx.doi.org/10.1128/JVI.75.8.3520-3526.2001
http://dx.doi.org/10.1128/JVI.75.8.3520-3526.2001
http://dx.doi.org/10.1128/JVI.79.16.10408-10419.2005
http://dx.doi.org/10.1128/JVI.79.16.10408-10419.2005
http://dx.doi.org/10.1073/pnas.0509785103
http://dx.doi.org/10.1073/pnas.0509785103
http://dx.doi.org/10.1073/pnas.0509785103

	1 材料与方法
	1.1 试验动物、病毒、细胞株及质粒
	1.2 主要试剂
	1.3 黄羽肉鸡品系tva基因的遗传变异分析
	1.4 tva基因mRNA的RT-PCR扩增
	1.5 鸡胚成纤维细胞分离与培养
	1.6 流式细胞术检测RCASBP(A)-GFP报告病毒感染
	1.7 ALV-A体内感染试验
	1.8 统计分析

	2 结果与分析
	2.1 黄羽肉鸡品系中tva c.3G&gt;A突变位点的鉴定
	2.2  tva c.3G&gt;A突变致宿主体外抗ALV-A感染
	2.3  tva c.3G&gt;A突变致宿主体内抗ALV-A感染
	2.4  tva c.3G&gt;A抗性位点在不同黄羽肉鸡品系的基因型频率分布

	3 讨论与结论
	参考文献

