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Table 1 ~ Primers used for the amplification of v+psq and v-psh
Primer Sequence (5—3") Size/bp Restriction site
JpsqF TAGAATTCATGGGCTTTGGGCCGGAGCT Sal |
JpsqR GTCGACCTACAGGCTGCGCACGTACTT 543 EcoR 1
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v~ fpsg— I v-fpsh I
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Fig. 1 A sketch map of two parts of v-{ps proteins.
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Fig. 2 SDS-PAGE analysis of expressive products in different

induction time. 1: Whole cell protein from IPTG-induced E coli.
BI21 (DE3) cells; 2: Whole cell protein from IPTG-induced E.
coli. BL21 (DE3) cells containing PET32a ( +); M: Protein
Molecular Weight Marker (Low) ; 3 = 6: Whole cell protein from
IPTG-induced E coli. BI21 (DE3) cells containing recombinant
plasmid pET-32a4psqafter 0,1,3,5h (37.1 kDa) ; 7 - 9: Whole
cell protein from IPTG-induced E coli. BL21(DE3) cells containing
recombinant plasmid pET-32a-fpsh after 1,3,5h(65. 8 kDa) .
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Fig.3 IFA test for different kinds of cells by mono-specific antiHfps serum. A/B: CEF infected by sarcoma supernatant
(100 x) ; C: primary cells of tumor tissue suspension (100 x ) ; D: culture cells of tumor tissue suspension added CEF

(100 x) ; E: CEF infected by NX0101 (100 x ) ; F: uninfected CEF (100 x ) .

El4 BAHERBEERR fps BRFOLEFRTREHUBNER

Fig. 4 THC of fibrosarcoma from chickens by mono-specific anti4fps serum. A: ITHC of fibrosarcoma from chickens by

anti4ps serum (200 x ) ; B: IHC of fibrosarcoma from chickens by anti4ps serum (1000 x ) ; C: IHC of fibrosarcoma

from chickens by negative serum (200 x) ; D: THC of fibrosarcoma from chickens by negative serum (1000 x ) .



FoHr A R T R S BOR T ALY 5 A IR AL ZUh ) fps R U /R 24 4R (2013) 53 (3) 303

3 itig

ARG 5 7 242 i 8 2 S (B, 8 1 L / AR
05 7 T 4 A9 0 P U AT S BOR M R T Y
U B M B DR 2H 5 AT PR Rk L G 485 A vsre
i) % W7 1A 983 95 75 (Rous Sarcoma Virus, RSV) 3l #E
i vfps ) Fujinami A J8 %5 2 (Fujinami Sarcoma
Virus, FSV) 24 HE T v-meye P CHE 40 BRTE B9 L 0 A
7% (Avain Myeloblastosis Virus, AMV) L) T
s 7 52 A R DR, S B0 e B 2 O AT T ok
KA (rd) RAZRE”, TR G &A1) 7 28 1 A7 56 1 & il g
D0 B 1 SO R BEAE Dl B RE T B S A
A P T, AT 30 & H b 817 1 Ak A 1
T 4k R A 1 B — Bk ALV AR OC 20k IR
B WP 0 E 2 B A5 T A oofps IR L IR, i Ok
[ 41 45 ¥y 4 5 -R-US-A gag+ps—/\ env-U3 R 31,
5 RU5-A gag+ps—A pol-A env-U3R3""Y .

Oy STk e A T B 1 LR /PR IR e R R A
Jivks BB s ALV MG &b R 5 5
vofps JIIRE B DAL, A SEZI6 R T K B AT B R B R GE N T
AL T W BCPU R R BLLF R fps B BRAS T AL
B BT fps B TR 3~ ML 5 JF L 1 R ARG I A Th) 4%
G 9 G IR I AN G e AL B 27 D7 v o TAL IR i o VR
L) CEF R e s s AQR: 77 4 L 1) TFA K 21
YL AR AL 2300 v 1) S A Ak S 58 B2 A B 5 G E SR
T S A T oofps R R D o S R IR
B3 G2 B AL R B K CEF K28 T “40 i %
7 BLE AL A1 AN B R BT B R ARG,
TE 1“4 ML B A AL 42 7 Bl A 10 40 i A7 A G BR A%
A AT e o

Py s ks & E LR /PR R R I WE TR AR AR T
A2 Ry IR S B R R RS T AR S )
BERPE ™ 2 o ARk, ALV A 56 0 Jihgg o 7
()t IR ANRAT > —J7 4 I TR ek ok T Bk 5

<7 T R FAT E A B ST AL /R e T 3
T AL Sk e o A e JEE R 23 5 LR B A3 T S ORI BIL
e AWK H % T WP fps DI, J L T
T v-ofps [ JRE R DAL IR b e A TR 8 1 LS / I R O
BERT I 7925, UE ST #E A vofps MR SR K ALV AH
O PR Th e 7 HL A AR A e Ak Al I H) RE D5 X8 3R
ITF 22 JF R ALV A G Stk b o8 0 25 2 1 7B

SEREE B Gy BUHR B BT 98 B8 T I SR
fifi o

Z 2 3LHR

(1] Calnek BW. &4 ke, i 536 8 HiR. b
FOT <A ELAR MY AR AL 1999 :529-296.

[2] Payne LN. HPRSH03: a retrovirus stikes back. The
emergence of subgroup J avian leukosis virus. Avian
Pathology, 1998, 27: S36-545.

[3] Payne LN, Brown R, Bunste AD. A novel subgroup of
exogenous avian leukosis virus in chickens. Journal of
General Virology, 1991, 72: 801-807.

[4] DuY, Cui Z, Qin A. Subgroup J of leukosis viruses in
China. China Poultry Science, 1999, 3 (1) :14. (in
Chinese)
kot fEv T, . A4 XS R T R
B R T R AR 1999,3 (1) 114,

[5] Zhang Z, Cui Z, Zhao H, Wang H, Xu Y. Pathological
study on subgroup J of avian leukosis and isolation of virus

Chinese Journal of
Veterinary Medicine, 2002, 38 (6) : 6-8. (in Chinese)
TR HE T B I, TR VR ). R AN
WP HE B ML R B O R > B M E . TP e
#,2002,38 (6) :6-8.

[6] Xu B, Dong W, He Z, Feng X, Yu C, Zhang L, Ren Y,

from commercial broiler flocks.

Lee LF, Mao XL. Rapid diagnosis of avian leukosis
subgroup J of egg-type chicken by indirect fluorescent
assay. Chinese Journal of Veterinary Medicine, 2002, 38
(9) : 79. (in Chinese)

IRERE, LR, T H R AT, RFY, 5K, L1
W7 Lee LF, Mao XL. [ 9 J i #h i b 12 17 9 48
XY T E I AT AT b B e A K, 2002, 38
(9) :79.

[7] DuY, Cui Z, Qin A, Silva RF, Lee LF. Isolation of
subgroup J avian leukosis viruses and their partial
sequence comparison. Chinese Journal of Virology, 2000,
16 (4) : 341-346. (in Chinese)
ko ¥, 22 % 48, Silva RF, Lee LF. X919 J WREH
ML 975 975 75 1) 73 B9 B8 23 7 7 LE 4. 9 75 27 4, 2000, 16
(4) :341-346.

[81 Cheng Z, Zhang L, Liu S, Zhang L, Cui Z. Emerging of
avian leusis virus subgroup J in a flock of Chinese local
breed. Acta Microbiologica Sinica, 2005, 45 (4) : 584-
587. (in Chinese)

BT TR 2, RIS A . T [ RR Y
BLES ) WA M. 7R 0% 4R 2005, 45 (4) 1584~



304 Yixin Wang et al. /Acta Microbiologica Sinica (2013) 53 (3)
587. 548-555.

[9] Venugopal K, Smith LM, Howes K, Payne LN. Antigenic [17] Wang X, Li D, Bian X, He Y, Zhao P, Cui Z.
variants of J subgroup avian leukosis virus: sequence Differential diagnosis and bird expriments of fibrosarcoma
analysis reveals multiple changes in the env gene. Journal induced by subgroup J avian leukosis virus in Hy-line
of General Virology, 1998, 79: 757-766. brown layers. Veterinary Science in China, 2012, 42

[10] Benson SJ, Ruis BL, Garbers AL, Fadly AM, Conklin (06) : 582-586. (in Chinese)

KF. Independent isolates of the emerging subgroup J avian F 5, AP, 1 /N B, o] 3 55, GRS, A2 Ve . =y
leukosis virus derive from a common ancestor. Journal of PG ALV NE BAH OC 2T 4 A 988 11 58 02 W & N Lo
Virology, 1998, 72: 11214298. ik . v [E e BE R, 2012,42 (06) :582-586.

[11] Hatai H, Ochiai K, Nagakura K, Imanishi S, Ochi A, (18] Chen H, Wang Y, Zhao Y, Li J, Cui Z. Acute
Kozakura R, Ono M, Goryo M, Ohashi K, Umemura T. fibrosarcomas caused by avian leukosis virus subgroup J
A recombinant avian leukosis virus associated with fowl associated with v+ps oncogene. Journal of Animal and
glioma in layer chickens in Japan. Awvian Pathology, Veterinary Advances. In press.

2008, 37(2) : 127437. [19] Zhang J, Cui Z, Ding J, Jiang S. Construction of

[12] Cheng ZQ, Liu JZ, Cui ZZ, Zhang L. Tumors associated infectious clone of subgroup J avian leukosis virus strain
with avian leukosis virus subgroup J in layer hens during NX0101 and its pathogenicity. Acta Microbiologica
2007 to 2009 in China. Journal of Veterinary Medical Sinica, 2005, 03: 437-440.

Science, 2010, 72(8) : 1027-1033. SRELTE, IR H, T HK B A T W A L R T

(13] Zhang X, Shi W, Liu H, Zhang H, Liao M, Xin C, Cao NXO101 Ff J8 G 14 o 9% 46 95 75 10 Ay 2 K FC 30 1.t A
W. Isolation and the fulldength genome sequencing of W) 24 ,2005,03 :437-440.
subgroup J avian leukosis virus ZH-08 isolate associated 20] ®AEREI s, B E . 4105 IR, 04 e i A R S W AR v
with hemangioma. Acta Veterinaria et Zootechnica Sinica, ‘%N T 52007 :159460.

2010, 41(2) : 193499. (in Chinese) 211 Al o, Bk 2 o as B S 41 SN 5 S 00 B0OR O
AN s i ) 20, K B A, B W o 5, A AY b s A2 Tl A I AR BOR 5 B2 25 R
JE. LA IR AR DG T SR B 1 UM 0 B ZHA08 B (¥ 43 B th R0y, 2006:65-78.

AR A A E. B4 B ), 2010, 41 (2) ¢ [22] Chen H, Wang Y, Zhao P, Li J, Li D, Cui Z. The
193499. relationship between oncogene and oncogenesis mechanism

[14] Lai H, Zhang H, Ning Z, Chen R, Zhang W, Qing A, of avian leukosis/sarcoma virus. Acta Veterinaria et
Xin C, Yu K, Cao W, Liao M. Isolation and Zootechnica Sinica, 2012, 43 (3): 336342. (in
characterization of emerging subgroup J avian leukosis Chinese)
virus associated with hemangioma in egg-type chickens. MRvk, £ —, e, s, I, . &40
Vet Microbiol, 2011, 151 (34) : 15491684, Hoi 1 VR R 93 2 R Ak R e L BB AL C R A

[15] Liu S, Wang B, Zhang Z, Wang J, Sun S, Cui Z. The Mo B2 24, 2012,43 (3) 1336342
separation of subgroup A and J ALV in soft tissue [23] Stephen Goff. Retroviruses. New York: Cold Spring
sarcomas of “817” broiler hybrids. Acta Veterinaria et Harbor Laboratory Press, 1997: 27-53.

Zootechnica Sinica, 2011, 42 (3): 396401. (in [24] Ludford RJ. The occasional neutralisation of the active
Chinese) agent of filterable fowl tumours by fluid media from tissue
XA BE, e, sRIRAS, F AR, FMALEL, BV . 817 A% cultures. Cancer Research, 1939.35 (1) :6371.

XS PR R4y B AT R I . AR R [25] Fritz RB, Langlois AJ, Beard D, Beard JW. Strain MC29
2F4%,2011,42(3) :396-401. avian leukosis virus: immunologic relationships to other

[16] Li C, Zhang H, Zhao P, Cui Z. Establishment of a bird avian tumor viruses. Journal Of Immunology, 1968, 101
experiment model for chicken acute fibrosarcomas induced (6) : 1199.
by ALV associated virus. Scientia Agricultura Sinica, [26] Weiss RA, Vogt PK. 100 years of Rous sarcoma virus.
2012, 45(3) : 548-555. (in Chinese) Journal of Experimental Medecine. 2011, 208 (12) :
Al e, TR AE L RS, FE VA . ALV A G 1 2k £ 2351-2355.

o PR R s KRR S vp R ML R 22, 2012,45 (3) ¢ [27] Cui Z. The past, present and future in the studies of avian



FoHr A R T R S BOR T ALY 5 A IR AL ZUh ) fps R U /R 24 4R (2013) 53 (3) 305

leukosis viruses. Chinese Bulletin of Life Sciences, 2012, Virology. 2008 (18) : 387-405.

24 (4) : 305310. (in Chinese) [29] Valeria Bergonzini, Cristiano Salata, Arianna Calistri,

YR B EE S 2 VI AE R k. A Cristina Parolin, Giorgio Palu. View and review on viral

R}2#,2012,24 (4) :305-310. oncology research. Infectious Agents and Cancer. 2010,
28] Maeda N, Fan H, Yoshikai Y. Oncogenesis by S5:11.

retroviruses: old and new paradigms. Reviews in Medical

Detection of fps tumor antigen with mono-specific anti-fps
serum in tumors induced by acute transforming ALYV

.. 1 2 1 . . .1 . BE
Yixin Wang , Hao Chen”, Peng Zhao , Jianliang Li , Zhizhong Cui
' Animal Science and Technology College, Shandong Agricultural University, Tai‘an 271018, China
*Beijing Poultry Breeding co. , LTD, Beijing 101301, China

Abstract: [Objective] To prepare anti<fps mono-specific serum, and detect the fps antigen in tumors induced by acute
transforming avian leukosis/sarcoma virus containing v-ps oncogene. [Methods] Two part of v+fps gene was amplified by
RT-PCR using the Fu-J viral RNA as the template. Mono-specific serum was prepared by immuning Kunming white mouse
with both two recombinant infusion proteins expressed by the prokaryotic expression system. Indirect immunofluorescent
assay was used to detect fps antigen in tumor tissue suspension cells and CEF infected by sarcoma supernatant.
Immunohistochemical method was used to detect fps antigen in tumor tissue. [Results] The mouse mono-specific serum
was specific as it had no cross reaction with classical ALV-] strains. The result reveals that the tumor tissue suspension
cells, the CEF infected by sarcoma supernatant, and the slice immunohistochemistry of the sarcoma showed positive
results. [Conclusion] The anti#ps mono-specific serum was prepared, and the detection method was established, which
laid the foundation for the study of viral biological characteristics and mechanism of tumourgenesis of acute transforming
avian leukosis/sarcoma virus containing v—-fps oncogene.

Keywords: The acute transforming subgroup J associated avin leukosis/sarcoma virus, v<ps, mono-specific serum,

indirect immunofluorescent assay, immunohistochemical method
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