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Abstract; The objective of this study was to construct the infectious molecular clone with molecu-
lar marker of subgroup J avian myeloid leukosis virus (ALV-]) strain SCGS-1. A full-length in-
fectious clone of ALV-] (pUC-SCGS) was constructed by cloning and combining of three frag-
ments using PCR method from SCGS-1. Sal [ site was introduced on 4684nt of SCGS-1 by over-
lapping PCR to form another infectious clone and named pUC-ASCGS. The two plasmids, pUC-
SCGS and pUC-ASCGS, were transfected into CEF, and the rescued viruses were detected by
PCR, avian leukosis virus antigen test kit and indirect immunofluorescence assay (IFA). Diges-
tion and sequence analysis revealed that the infectious clone pUC-SCGS and pUC-ASCGS were
constructed correctly. PCR, ELISA test and IFA results showed that the 3rd and 4th generation
of rescued virus were positive, while the controlled CEF were negative. Rescued virus and the vi-

rus with molecular marker of subgroup J avian myeloid leukosis virus were successfully construc-
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ted, named rSCGS-1 and r ASCGS-1.

Key words: myeloid leukosis; subgroup J avian leukosis virus; infectious molecular clone; molec-

ular marker; virus rescue

& [ L% % 7 (avian leukosis virus, ALV) &
E G JH v 3 A7 A I — R R SR R N
F I =2 A EYE ALV 19 AB W51 & . D%
FEfE C D RS L1 4. 2 B & 1 i
R B/ L L TSR TEBUR PR IR E R ALV
&Y. 1991 4F L. N. Payne %57 )\ P X9 3 1 43 B
B 1 ARAE A-E SWEHF 095 B AN IR P & I i 7 R
Hax 40 1 R, ALV-] 2 5] R Fhg i 5 40
ok R S W11 SR (R L 328 () W =X N
1999 45 v [ 1 YR i 38 UE S 7 s DALY PP A7 R o0

ALV g T [ ¥ 5 9 58, B 5 41 2 B 55 i X
RNA™ i F RO S 7 1 RNA R4 il A X i =
R AILHIS T ] B AR i A R R Al 4
i BN B4, AT I i ALV-] fEt e By 248
PE XA ALV-] 59 B0 ML & B 1T B R Y
Ao R SRR PR ALV-] X T 5T 7 it
(CEER A O Ty | g S D B i (5 N )
A P SRR e M T PR SR 0 L R B — R TR
o B FEAAS o ] P e 2o A S 7 ) SRR 1 S R T LA
SEHE RNA g 1 5 KB M0 i o L 2 de S R R )
2T 2R B 4 T BUR ML DF S Tt . AR A
T8 o A A 40 M R ALV-T U )i Bk SCGS-1 Hij ik
B cDNA JRI P 5 B, I 3 1 i 98 728 78 9 7 Ak R 20
F5IA Sal 1 B UIAL & EAT 53 T AR 10 I 58 LW 7
PRFC S ALV-] 1Y 53 BUR L AT 58 45 3558 SE Al .

&1 SCGS-1#k A% H cDNA ¥ 1834
Table 1 Primers used for amplification of SCGS-1

1 #MRlEFE
1.1 SH%54Mm

BEAN MR A ALV-] PU |43 B Bk SCGS-1(Gen-
Bank #5452 JQ396302) Hy A% 52 55 % M P4 J1] K Fl
W35 4 B ARAEY s HL ALV-T L3 . DH5 o %52 75 20
it e A S 0 = A R A
L2 FERA

TRREAEEE R DNA B0 & 3 R AR A AR
F AR A] ; TRIzol B RNA #2 B 5] s PrimeScript
KT Master Mix, Premix LA Taq [, pMDI19-T Sim-
ple Vector,pUC19 JSTHL , BR il 14 P9 U1l 55 W B 5 4
Yy TRE CR ) A FRZA ) E. Zo N AL ™ Plasmid Mini
Kit I g 3£ E OMEGA /A 7] ; Entranster ™-D #& Ju
R A AL s BA PR A BR 2 H] 5 Goat anti-
chicken IgG(H+1L),FITC conjugated ¥y H dt & 1§
BLRRE M HOARA B2 R 5 & AR e 7 ELISA B
o 0 3 65 0 B b dE TR AR B AE R A R A ]
1.3 SCGS-1 ¥KHIf% 5 cDNA B EEMME

FIFIG RN 41 EcoR [ (2 544) [ Kpn [ (5
262) 0 s KPS 4y 3 BLE S Bt ALV
SCGS-1 tkHif B cDNA 385 (R D 5l ¥ =
AW TR CRIED) A R A

Rcd 4R FEF(5'-3D) il Y17 13 {8 /bp S BeR/N/bp

Segment Primer Sequence Endonuclease Sites Fragment

A AF GC GTCGACTGTAGTGTTATGCAATACTC Sal | 1—20 —
AR GGTACC AGGATACTCCCTCTAACCAT Kpn 1 2 505—2 525

B BF GGACATCACTATTATTTCGGAG - 2 454—2 476 2 834
BR CTCGCCTCATCTTTCTTAGTC - 5 267—5 289

R CF CAATGTATGCCCTCAATCACTTT - 5017—5 040 5 895

, o

CR GTA GAATTCTGAAGCCATCCGCTTCATG EcoR [ 7 823—7 842

DI SCGS-1 % i 7 & U X9 IR B% £F 4k 40 Jg
(CEF) ., DA By & 45 ¥ 4% B CEF 48 Jfd & DNA, Bl &y

SCGS-1 #kik A DNA #ify . LI AF/AR.BF/BR,
CF/CR 3 X519 4y Be #1471 PCR §7 4%, 43 5% A.B
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R By B F| pMDI19-T Simple Vector, Uk EcoR T
Kpn 1 XU Y1 4k 8 41 5kL, [0 pMD19-T-A 5
B HBfs¥ B BE#E #2 2 pMD19-T-A ## pMD19-
T-A-B;C F Bl Kpn | JEcoR T MU L5 » %
$% %2 pUCLY Jl kA5 g pUCL9-C; A Kpn I \Sal 1
WG Y 4k pMDI19-T-A-B 5 pUC19-C, [4] i
pUCI9-C 5 A-B F B, ¥ A-B %4 %2 pUC19-C 14
# pUC19-A-B-C(BJ pUC-SCGS) , T 41 Jit bi 3% I g
A TAY TRE ARG BRA 7 #4775 .
1.4 SCGS-1 ¥k Bif% &5 cDNA 9 FARic B LR
R e S

EF pUC-SCGS J3 31 7 25 ., B it g s =48

%2 pUC-SCGS mRES|HY
Table 2 Primers used for mutation of pUC-SCGS

I Gk 2) TR AE SCGS-1 BREEH 4 4 686 (G—
C) 4 689(T—>C)2 M i -5l A Sal 1 i 5 . 2 IR
JFANAAE

PL pUC-SCGS Mt L a/b.c/d 2 X514 53
BrikfT PCR &34, w1l 2 B PCR =Wy 1F S A . F:
PLa/d 51947 PCR 1, I U R 2Z ALY ad
B, & E pMDI19-T simple vector (fiy 44 pMD19-
T-ad), A Xba 15 Kpn I MEFYIH AL pUC-SCGS
1 pMD19-T-ad, [l ad F B % 3 2 VI LG
1 pUC-SCGS, 4 1 SCGS-1 #kHi s # <DNA 2+
FRic (Bl A Sal T i &5 Foki pUC-ASCGS, % | iff
A LA TR HORA BR 2 w) 64T 17 9 5

2 FE41(5'-3") it U0 7 5 {7 /bp Bt K/ /bp
Primer Sequence Endonuclease Sites Fragment
a GCGAGGGAATGGAATCTA - 35893 606
b GCGGT [G] TC [G] ACAGTAACAGCGAG Sal 1 4 694—14 672 L
c GTTACT GT [C] GA [C] ACCGCCTCATC Sal T 4 6784 700 .
d CGCCTCATCTTTCTTAGTCA - 52865 267

1.5 FEEH CEF X} & ,

LI E.Z.N. A. ™Plasmid Mini Kit & 7| & 32 Bl
I4lifk pUC-SCGS 5 pUC-ASCGS ki, % it En-
transter ™-D % YL R & 7 ik % Y CEF, &% 37 B 1
X B EEYL IR B 37 C CO, 4 FR AR P 4EHr 8 d.
W AN HE b vE B 1L A 4 A SRR R A Sl 44 A
rSCGS-1 fl r/ASCGS-1,

1.6 #EHHwEZ PCR &N

PL TRIzol i 7 & J5 ¥ 43 5l #2 B rSCGS-1 F
r/ASCGS-155 3 RS 4 MRURILA I 135 & RNA,
J e kil % cDNA, DLy & A7 i 32 B rSCGS-1 Al
r/ASCGS-155 3 A A 4 AR GL 4t g & DNA, DU
2 a/dy¥iE T PCR Y71, mlik H 09 R B
Sal 1 #F47 B EGFY) /301, Y R Bl 47 va iy .
1.7 %S AR R %R

PL rSCGS-1 fl r ASCGS-1 45 3 X 9% 5 ok e
CEFJE&Y )5 7 d SRR DL A W 4 CRlE i
. PBS ¥E% 3 Wk iyt ALV-] Il 37 CHEHE 1 h
J& PBS Y% 3 U, #m FITC Frid i F4H0X8 1gG 37
CWFE 1 h,PBS P 3 ¥k, L 90 % (1 H i PBS &
F s R 2 1 4058 L 4% 0 i S 45 L 7 AN 4 R

1.8 & w ST P27 H1JR ELISA &

e 4E rSCGS-1 #il r ASCGS-1 55 3 fLAIEE 4 0
20t ¥, #% IR Avian Leukosis Virus Antigen Test
Kit #5350 & 07 ik gt 47 ALV-] P27 B s ks il

2 & R
2.1 SCGS-1 #kBIJR S cDNA Bt ERHE
pUC-SCGS H Sal T 5 Kpn T g BT ) 57 45,
Clal 5 EcoR1 33E 2 ANEYINALE. VL Sall 5
Kpn T WU 4 BT, 3545 5 262 A1 4 947 bp 2 4
R B 5WMAAHE; 20 3 A EcoR T 1 Cla 1 B Y]
Sy AT 2 BORL AR B 1 R Be /NS OB AR AT (&
D W45 R BR, pUC-SCGS 791 {5 B 5 HU I AH
. pUCLY FEHEAL 1Y )7 5153 51 5 SCGS-1 J 5 21 11y
5' % 3'usE 4 —3, SCGS-1 AL HA TS5 F
9 P 4 B bk HPRS-103 (Z463990) \NX0101
(DQ115805) \HE A9 43 B #k SDO7LK1 (FJ216405) ., Ifil
ERETPY 1| 43 B Bk SCDY1 (HQ425636) J5 51 AH bl 14
A 96.0%.95.3%.96.1%.98. 1%,
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s 3 AU A 4 FCRK Y 40 I A0 i JR B3 AT
PCR Kl 45 3.4 {8 rSCGS-1 Ml r ASCGS-1 i i
M bW ALV-] RNA G I B 4 & g 46 i
ALV-] i # DNA K B #5973 1 700 bp
ZiAi H R B CEF X BER WA ] 264 (18] 3)

1707

M. DNA Marker [[I 41X} 43 F i & A5 #E; 1. J§ikr pUC-
SCGS;2. pUC-SCGS Sal | .Kpn | ;3. pUC-SCGS
Cla 1 W) ;4. pUC-SCGS EcoR | [iY]

M. DNA Marker [l[; 1. Plasmid of pUC-SCGS; 2.
pUC-SCGS digested with Sal [ and Kpn | ; 3. pUC-
SCGS digested with Cla | ; 4. pUC-SCGS digested with
EcoR |

E 1 pUC-SCGS RHEFHI L E

Fig. 1 Identification of the pUC-SCGS by enzyme digestion

M. DNA %t 4+ Bt & hr i DL2000; 1. 55 3 f{ rSCGS-1
400 3 RNA;2. 45 3 8 rASCGS-1 40l 7% RNA;3.
5 348 rSCGS-1 4 it DNA; 4. 45 3 /& r ASCGS-1 41 jify
DNA;S. 45 3 825 A 40 it DNA;6. 45 4 18 rSCGS-1 2 g
3 RNA;7. 45 4 /8 rASCGS-1 41l 3% RNA;8. 45 4
£ rSCGS-1 4l ffi DNA;9. 45 4 /£ r/ASCGS-1 41l i DNA;
10,55 4 028 A4 13 RNA

2.2 SCGS-1Hij%mE cDNA S FiRic B HEEY M. DNA Marker DL2000; 1. The 3rd generation
Mz rSCGS-1 RNA from supernatant; 2. The 3rd generation
r/ASCGS-1 RNA from supernatant; 3. The 3rd genera-

7 SCGS-1 FE K40 4 684 ﬁi ,‘\J—i gl A Sal | B4 tion rSCGS-1 DNA from CEF; 4. The 3rd generation

i )5 s pUC-ASCGS & & 24 Sal 1 fi . Lk Sal rASCGS-1 DNA from CEF; 5. Negative control cell

DNA of the 3rd generation CEF; 6. The 4th generation

0z "_ N /El

[ HEEONIH A pUCASCGS. 7351 4 683 F1 5 503 rSCGS-1 RNA from supernatant; 7. The 4th generation
bp 2 ,% H 1 % % s 5 i /ﬂ}q #H fﬁ: (K 2>, pUC- r/ASCGS-1 RNA from supernatant; 8. The 4th genera-
ASCGS J& %7 2 Tk DNA L HL 35 s 28 DNA IF tion rSCGS-1 DNA ; 9. The 4th generation rASCGS-1
Eﬁ:*\ j\j Tl{j( EE{]]( jL ke EE J: DNA; 10. Negative control cell RNA of the 4th genera-

B, pUC-ASCGS il Jf 45 1 5 1WA 45 . 5] A% tion CEF
ARV AR B3 B B rSCGS-1 # r/ASCGS-1 PCR # il
bp bp Fig. 3 Identification of the infection clones virus rSCGS-

1 and rASCGS-1 by PCR

- [l 3 # F Be 4T Sal 1 B AL . r ASCGS-1
e [ Poys e R BEg s e 1 106 5 609 bp 2 4~ R B
(|8 4) ., rSCGS-1 RNEEWE Sal 1 W1k, 745 5 5w
FIARANL B AR E Y )P 5 R 1 707 bp, 5 SCGS-
1B 5 F AR 99. 9%,
2.4 ERYIRE BB SRR LK

rSCGS-1 fl r ASCGS-1 45 3 9% 5 /& Yt CEF
J&i AT R e BRI . rSCGS-1 Al rASCGS-

4500

M. DNA Marker [l # %} 4 F Jf & b5 i 5 1. R pUC- 15950 ALV-] i3 5 3B 44 5 0. rSCGS-1 Al
ASCGS Sal T ¥ ;2. pUC-ASCGS ik . . ot e .
M. DNA Marker [l ; 1. pUC-ASCGS digested with Sal rASCGS?lE%;K CEF # g EP Lol A BT 11 2% 5 9
s 2. Plasmid of pUC-ASCGS Y6 (& 5A F1E 5B), CEF %t B8 40 g o 46 0 3] 4 €
2 pUC-AASCGS RHL Sal | B2 Fok, {0 A B35 5 9% 06 (] 5C), rSCGS-1 Al

Fig. 2 Identification of the pUC-/ASCGS by digested with Sall ) . . .
r/ASCGS-1)g&He CEF 4 fifg A5 10 31 ALV-J Hit )5,

2.3 #&#fEE PCR &N
LI pUC-SCGS #1 pUC-ASCGS ¥t 4¢ CEF, X}
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M. DNA H %} 43 F iz & 45 DL2000; 1. 5 3 /8 rSCGS-1
AR 3 RNA 452, 45 3 48 rSCGS-1 41 it DNA ¥~
153,55 38 rASCGS 4l b iF RNA 4554, %5 38 r
ASCGS 41 it DNA §"# ;5. %8 4 {t rSCGS-1 40w | 5
RNA §38;6. 25 4 8 rSCGS-1 41 it DNA § #;7. 45 4
& rASCGS 4 Jitg 75 RNA § 358, %5 4 48 rASCGS 4
il DNA 43

M. DNA Marker D1.2000; 1. The 3rd generation rSCGS-
1 RNA from supernatant; 2. The 3rd generation rSCGS-
1 DNA from CEF; 3. The 3rd generation r ASCGS-1
RNA from supernatant; 4. The
r/ASCGS-1 DNA from CEF; 5. The 4th generation
rSCGS-1 RNA from supernatant; 6. The 4th generation
rSCGS-1 DNA from CEF; 7. The 4th generation
r/ASCGS-1 RNA from supernatant; 8. The 4th genera-
tion rASCGS-1 DNA from CEF

B 4 rSCGS-1 #1 r/AASCGS-1 PCR ¥ 1 | E& sal IEGY1 EE
Fig. 4 rSCGS-1 and r ASCGS-1 PCR products digested

with sal |

3rd generation

2.5 MR EF P27 H1lR ELISA #6

LI Avian Leukosis Virus Antigen Test Kit i
17 rSCGS-1 Fl rASCGS-1 55 3 fRAIEHE 4 FRUR e 4
i By ALV-] P27 $1 )5 ELISA #:i, rSCGS-1 #1
rASCGS-155 3 fAAE 4 AU AR 2 ALV 4t
JEBHE R $E3E CEF Rl 45 2R B .

3 3

ALV-] REEFRGETHN FERMBZ —, £ X
51 A AR 1 0L (ML) I A5 R A s
FLAE SRR DL XS B R R O L 0l 45 R R T B el B
i Jp TR0 e DR 2 050 K 9 718 T Ok 5 U R A0 i W P
A%, 2010 AFAS S 55 5 43 i) DA PO )1 Ml X 3 2 B 0 A
S TR B BE R A ALV-T, 5 Bk 3k 4L 7 9 4 &
LU kR ALV-] 5 F & Bk HPRS-103 11 gp85 %t
BT 6 9957 242 v i 1t BLAS [m] 2 B 1% i Bk ke
JREI ok S i 1 I 2K A B B0 AR R b T g
HABENZE X",

A. rSCGS-1 J&Yt CEF;B. rASCGS-1 &t CEF;C. 4 #:# CEF

A. rSCGS-1; B. rASCGS-1; C. Negative control
5 rSCGS-1 #1 rASCGS-1 & % %2 %% 2 e 46
Fig. 5 Identification of rSCGS-1 and r/ASCGS-1 by IFA

5 DNA A0 . RNA 5 35 19 355 P 2 B 4 47
5 2 TR s X R A K B 1] 8t A% B R il T 13X — M
B, RNA 95 5 1) 3 B ) B8 1 2 B0 AL ) 55 DF
FEERAL TR R B . 38 b R M Ay T s B L AT LA
SEFT RNA 5 8 36 AL 1) 7 T8 1. A B R ok
i P AR ARG AT 1 e S Bl L A TR AR PN 58
BEA L BEIL  ARAT PR — ke R Lg% T S 0 R 1
B AN & BERE B ALV-] SCGS-1 #Hij
Wi TE cDNA YL Pk 5 pUC-SCGS, F5i 1o 5 28 745
H8& PCR X rE AL R4 4 686 1 4 689 PN s #E 4T
RAZ TENGEEFE N 2H 4 684 7 5 51 A Sal T B A7 A4,

BEAT 70 T hRAC » AN BUR R RE AR IR SRR TS AN R
Wi T AR W) A S . % ARG R EAE R T
PR BE 9 5 L R 4 684 LU RERL Sal | 1§
DI AL » LA HEBR S5 56 %8 30 58 T 2 Xl 50 45 2R 19 5%
Wi » ik 6 2 R T SRR AR M 1 R UE . DA 7 R I 4
16 Wi 45 I S F 50 B 7 S Al

S v B b e A P T R A R AR
SEET AT 5 R AN 1 9 ) 2 G T L R AR
TR 5 PP 90 1 P LA L 0 B8 25 8 38 4 IS TR 48 E 1Y
APAT R T TR 2 A A iR 5 A AT T E X
LE R S SNk S K (O e oo A RN T A T 7954
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R T BT R S SR RO R R . T
PRBET 5 Y SR 0 2004 TIE 155 i 0 e B L LA XL
K fige OB T AR g b A 2 YR 45 4 TR B A T
Dol 2D K 40 L P 7 P . R S A TR 0 TE A0 I N
It S ST O B R K R — T B AR AS (] B [ Bk 4
If L3 v B I B SR AT R DU B A o R R T T
IS, AR BB A Y LS, TR 8 d A4
24 BT LS B B R R LA PR RO 5 R e 41 ) L 3
HEAT I 225 1% 7T LA HEBR e Y Bk e CEF v i i) 36
KPR A S ALV-] B S ek & A g
B o A5 A i PCR 7 F1 ELISA Hit J5 6 il 45
T+ B R O B AT A 56 R PR IR 45 SR A T SR
ALV-] SEHEAKN, 5 TR KV Bk ik
SMEM . B RTER B AL fk HPRS-103 J& e 4 43 F s b
LR AN N AA A DG i ALV-T R
Yok v B A HE RN ARBEIT R EE ) SCGS-1 #E
YLV ST ek o ALV-] M 75 B 19 3L (X o BB BF 5
BEE LA O ALV-T 5 8 19 4 L S0 L R
22 R ALV-T 5575 5 T AL A 32 1L 0T JE 6

SE Bk
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