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Abstract: In order to identify different subtypies of avian leukosis virus (ALV) and analyze the
sequence of gp85 gene,five ALV strains isolated from local chicken breeds in Shandong Province
(Shouguang Chicken, Luhua Chicken, Bairi Chicken, Langya chicken, Luxi cock fighting) were
amplified and sequenced. The prevailing subgroup of ALV and molecular characteristic of gp85
gene were identified. The sterile anticoagulant blood of Shouguang Chicken,.uhua Chicken, Bairi
Chicken and the egg albumen from Langya chicken, Luxi cock fighting were inoculated onto CEF
to culture nine to ten days. Proviral DNA was processed routinely. The gp85 and env genes were
amplified by using primers subgroup J of ALV (ALV-]) gp85 (924 bp) and A-J group primers
(encoding envelope protein containing env gene,2 400 bp). The specific products of PCR amplifi-
cation were cloned,sequenced and analyzed. The study found that the five groups of local chickens
from Shandong Province were infected with ALV-] during 2009 and 2011. The homology of the
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five ALV-] isolates was between 98. 4% and 99. 9%. Comparing with prototype strains HPRS-
103, the homology was ranged from 97. 8% to 98. 3%. All of the five endogenous ALV (ALV-E)

fragments were amplified, which has a great agreement with ev-1,ev-3,and ev-6 strains that can-

not produce infectious virion. It is presumed that these fragments come from the chicken genome.

Meanwhile, we also found that Langya and Luhua chicken were infected with subgroup A of ALV
(ALV-A). This study showed that ALV-] existed in five groups of local chicken breeds in Shan-
dong Province from 2009 to 2011. The co-infection of ALV-A and ALV-] was discovered in Lan-
gya chicken and Luhua chicken,while ALV-E fragments existed in all lines of five local chickens.,

which reveals that the purification work of ALV for local chicken breeds in Shandong Province

will face more challenge.

Key words: local chicken breeds; avian leukosis virus (ALV); gp85 gene; molecular characteristic
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Table 1 Sequences of primers
Bk Bsy/ 1Y IR EIR H 9 5 Bt/ bp
Primers Forward primer Reverse primer Targeted fragment
J-gp85 5|¥) 5'-GGGAGTTCATCTATT 5'-AGCGCCTG 924
Primer of J-gp85 GCAACAACCAG-3' CTACGGTGGTGACC-3'
A~] BES|Y) 5'-CGAGAGTGGCTCGC 5'-ACACTACATTTCCCCC 5 100

Group of primer to A-] GAGATGG-3'

TCCCTAT-3'

1.5 HEK#AB ALV HEH|RSSEHRPRIBREME.
BEEHAH SN
A DNAStar 5. 0,CLUSTALW 1. 8. 3 %} ¢ %

b i L) BN 7/ ol = O D N S P B3 3 I VT |
GenBank [ #E A e #E 3L A P 51 (3% 2) 5 L R
T % ALV 43 B8R F 9 3647 40 BT LT

T2 ALVESEKFT
Table 2 References of ALV strains

F: Ak Strains £y Origin year

W5k i Country

B Subtype

55 Accession number

HPRS-103 1995
ADOL-7501 2001
NX0101 2001
SDO71LK1 2007
RAV-1 2005
SDAUO09E1L 2009
SDAUO09E2 2009
MAV-1 1993
RSV-Schmidt Ruppin B 1998
RAV-2 1985
RSV Pr-C 1985
SR-RSV-D 1992
ev-1 2000
ev-3 2001
ev-6 2001
RAV-0(ev-2) 1985
SG-1 2011
DJ146 2010
[LHO091101 2009
BR170 2011
LYJ15 2010
LYJI5A 2010
LHO091101A 2009
SG-1E 2011
DJ146E 2010
LYJ15E 2010
LHO091101E 2009
BR170E 2011

% E USA J 745390
J[E USA J AY027920
FiE CHINA J AF307952
i [E CHINA J FJ215405
#:E FRANCE A M37980
i CHINA A HM452341
i E CHINA A HM452342
% H FRANCE A 110922
2 [E USA B AF052428
2% E USA B M14902
2 E USA C V01197
H 74 JAPAN D D10552
2% E USA E AY013303
FE USA E AY013304
2% E USA E AY013305
FE USA E M12172
i E CHINA J KF20128958
i [E CHINA J KF20128959
Fi[E CHINA J KF291259
i [E CHINA J KF575331
i E CHINA J KF201290
1 E CHINA A KF575330
[ CHINA A KF375329
i E CHINA E KF575327
1 E CHINA E KF575326
i E CHINA E KF575328
i CHINA E KF575325
i E CHINA E KF612340
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Table 3  The results of ALV infection in five local chicken

breeders

fh % Strain ALV-A ALV-E ALV-]
ALV-E 9 F Br, HOEB R (LYJIS) 1S 460 —
] & (LY]J15
(LHO9110D)# % ALV-A 5 ALV ] ki, g5 opn@yle + + +
% 3 Langya chicken
I o
N N 94 3138 (D] 146)
2.2 ARG ALV S BEH®RESSERBERME. L s cock fiohi - + +
.ux1 cock fighting
BEEHUB DT
PR (LH091101
HRAFECHE L ARBEEER e oI + +
_uhua chicken
i X ALV-] gp85 JeP 5 H P A X% HPRS103 A {8l
, , 5608 (SG-1
P 97, 8% ~ 98 9% Wi S LW E MG oo OTD -+ 4
ouguang chnicKgen
SDOTLK1 ML Jy 92. 3% ~93. 2% . 45 %W, s
TN = g o - . H H X4 (BR170)
HR ALV Btk EES S R A5 AP R Buisi ehick — + +
alrl chicken
HPRS-103 [a] i # /8 . LHO91101A \LYJ15A
R4 AE ALV 3 BHRESEZHROBELIES R
Table 4 Homology analysis between ALYV isolates and reference strains %

SG-1 DJ146 BR170 LYJ15 LH091101 LYJ15A LH091101A SG-1E DJ146ELYJ15E LH091101E BR170E

RAV-1 50.2 50.3 50.2 50.0 50. 2
SDAUO09EL 50.3 50.4 50.3 50.3 50.3
SDAUO09E2 49.9 49.8 49.9  49.9 49.9
MAV-1 50.4 50.5 50.7  50.4 50.7
R-S-R B 50.2 50.1 50.3  50.1 50.3
RAV-2 50.2 50.1 50.1 50. 1 50.1
RSV Pr-C 50.1 50.0 50.3 50.1 51.3
SR-RSV-D 51.8 51.7 51.9 51.7 51.9
ev-1 51.1 51.2 51.4 51.1 51.4
ev-3 51.0 51.1 51.2  51.0 51.2

ev-6 50.7 50.8 50.9 50.7 50.9

RAV-0(ev-2) 51.0 51.1 51.2  51.0 51.2

HPRS-103 97.9 98.2 98.1 98.3 97.8
ADOL-7501 87.2 87.4 87.1 87.5 85.9 48.
NX0101 93.4 93.5 93.7 93.7 93.7

SDO7LK1 92.9 93.1 92.5 93.2 92.3

87.

94.

89.

87.

90.

87.

87.

87.

87.

87.

1

88. 2

al

92.3 93.3  93.2 93. 4 93.4 93.2
93.1 93.9  93.9 94.0 94.0 94.0
90. 4 89.5 89.4  89.5 89.5 89.4
95.5 91.8 91.8 91.8 91.8 91.8
88.2 90.5 90.5 90.5 90.5 90. 6
85.4 88.3 88.5 88.3 88.3 88.5
89.0 91.2  91.2 91.2 91.2 91.2
88.8 91.5 91.4 91.5 91.5 91.4
92.1 99.4  99.3 99.4 99. 4 99. 3
92.2 99.3  99.3 99.3 99.3 99.3
92.0 99.2  99.9 99.2 99.2 99.9
87.2 99.1 99.4  99.1 99.1 99. 4
51.8 51.6 51.4 51.6 51.6 51.4
49.1 49.8  49.3  49.8 49.8 49.3
50. 9 51.1 51.5  51.1 51.1 51.1
50. 4 50.7 49.6  50.7 50.7 50.5




33

MR S5 I 2R 1RO W& [ L B B AT

HorEbk gp85 E N B> THAE 0T 455

ev-3.seq
ev-6.seq
RAV-0.seq
DJ146E.seq 4
BR170E. seq
SG-1E.seq 4
LYJISE. seq
LHO91101E.seq
ev-1.seq

subgroup E

SDAUO09E2. seq

RAV-1.seq

SDAUO9EI .se

MAV-1.seq q subgroup A
LHO091101A.seq

LYJ15A.seqw
RSV Pr-C.seq —
subgroup B

RSV-Schmidt Ruppin B.seq .
4|__E RAV-2.seq }

DI0652(RSV-Schmidt-RuppinD).seq+
LYJ15.seq
DJ146.seq
SG-1.seq
BR170.seq
LH091101.seq m

HPRS-103.seq
NXO0101.seq

subgroup C

subgroup D

subgroup J

49.6

SDO7LK1.seq
ADOL-7501.se

45

T T T T T T T T

40 35 30 25 20 15 10 5
Nucleotide Substitutions (x100)

o 4

A LR ALV-E 7Btk @1U3K ALV-A gk, U ALV-] 48tk
A stands for ALV-E isolates, @ refers to ALV-A isolates, l stands for ALV-] isolates
B 1 ZKR#FG ALV 5 5 k& F L7

Fig. 1 Phylogenetic tree of ALV isolates from five local chicken breeds

2.3 HAMFIE ALV-] 5Bk gp85s EEF T
RERASH

IR LR 7 g 5 4 g i T ALV-] . K
5% ALV-] gp85 3 [H 1y 48 5 15 i, X g p85 LA I

FH AR Sk 25 9 X 3 hrl Jhr2 (1 NS/S oAl 347
G38T. 54 ALV-] 43 B Rk g p85 £ 4 (hrl  hr2 E@
NS/S FAEAF 0~1./8F 2.5, NAFAE G ik £ 1K
ERM R 2.3 5,

Majority GYHLLOQOPGNYWYTWANKTGRTDFCLSLOSATSPFRTCLI GI POYPLNTFKGYVYTNYTAC

10 20 30 40 50 1]
HPRS103.pro GYHLLOQOQPGNVYW/TWANKTGRTDFCLSLQASATSPFRTCLI GI POYPLNTFKGYVYTNVYTAC 60
BRITOPIor  zpae @08 ipnn 4oaf S0 Mend 2aenht G0 AW oot 400 RN Maaf S50 DOR mei O Sem Zvae 40 IS waiit 4 60
LYJISpro. g 00 sand mede 60D haied A0S0 S0 Nand Agad A8 NN 800 A9 AR Aot B0 hARA Bak 45D Lons Ynise % 60
DI146.p10 0 demae A chmdh g o8 a mede B8 Geah Ao 68 SEnE Aot B nt fodr S0 ISRt SR 68 en meus 2 60
LHOATIOpro. som &9 ens £05 69 Bl o8 29 end 7e9 OF WY 4o B9 BnY Fo5 B uY daid B ISR 6e8 60
SG=1.pr0.  spmen 59 wean fouwe B9 e doae 8 Al foae 408 sk doeve L8 Seah Sgiee S0 abah L0 B8 et doas b 60
Majority DNDADLASQTACLI KALNTTLPWOPQELDI LGSOMI KNGTTRTCYTFGSYCYKENNRSRY

?El BU 90 100 110 120
HPRS103.pro DNNTDLASOTACLI KALNTTL PV\DPOELDI L GSQMI KNGTTRTCVTFGSVCYKENNRSRV 120
BR170.pro DG iony zos 9 e 2ot B9 WY C95 E8 MRd Lo B9 BN Fos B el K 69 RN dad & 120
LYJ15.pro DA: onnl foan 20 i soee D8 AN £ £8 (AL Ao A Sl Ance D AN 20w L0 iy dage b 120
DJ146.pro DA i Zoas 29 Gy fodh 59 nenl ZEGE 4 SERY SEad A AN Ll S0 LAY Aoat BN My 2Esn 120
LH091101.pro DA an » B 53 R Gade B wead Hodd G WY Dos B ey fusa B9 e gosd 699 s Gade & 120
SG-1.pro DA somn waie #3 fenh foie 9 wnS 200 68 RN fae G0 AN Zah O iewN roae A% MRy f9se 2 120
Majority CHNFDGNFNGTGGAEAELRDFI AKMKSDDLLI RPYVNOSWTMYSPI NVESFSI SRRYCGF

130 140 150 160 170 180
HPRS103.pro CHNFDGNYNGTGGAERELRDFI AKMWKSDDLLI RPYVNASWTMYSPI NVESFSI SRRYCGF 180
BR170.pro ... .. .. Eoear tan s Armbs 68 Lead Pond 69 Ry dead B9 RS foie B8 | soue 208 snmy smie 2 180
LYJIS.pro. o A e Exase a8 5o Alrgiin 290 eRY 05 S0 DY 2840 A NS S0 AR AN 404 AT IBNn 2ass 4 180
DJ146.pro ... .. .. Fiaisi 5 Blitnin 08 vk fois £0 WS G Y RN foie OO0 soad faa B8 ey Gake 4 180
LHO091101.pro . . . . .. Fiugan 23 au Blzse 03 Ly 205 69 Y fiwe £9 SRy ol 9w | 2 28 sons vosa & 180
SG-l1pro ... Eltgne sas ses Aldsiie B9 shiey s B8t geos 08 simn Agse G aens 2o 209 leny mase o 180

B2 AXMFIZALV-] 5T EKSREEFH HPRS-103 gp85 FEBMLIL AR
Fig.2 Sequence comparison of gp85 at amino acid level between ALV-] isolated and prototype strain HPRS-103
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Table 5 The ration of NS/S of ALV-] isolated strains from

five local chickens

FFHk Strains 285 hrl hr2

BR170 1 0.33 1

LY]J15 0.8 0.33 1

DJ146 0.875 0. 33 0

LHO091101 0.9 0. 33 2

SG-1 0.7 0. 33 0
3 3
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e 4 7 4% 38 F & X ALV-] B gp85 51910 K& A
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Y B2 m) B AU R 98. 4% ~99. 9% , 55 J5 Al
Mk HPRS-103 4 L 1 22 5 /A, & 97. 8% ~
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) ALV-] RIE TR —15 . HE 5 /MR LR, #E8
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