R EARERNE  2006,39(11):2341-2346
Scientia Agricultura Sinica

& Ecoli FEAFHEIZKRFRFE 12 (MDV1) %%
KRB E K45 R F

SR, BIEFE, HKED

R RN K22 B I 27 BE s ) e i S W 5 o e T )R SRR, FAT 210095)

E: [E®] 4 T4 VI AFATRER, UWEREHZITEARSOHFL, #1774 Lcoli F
HFHLmkfmms 1A (MDV1) $#s Rz, [7iE] FIF DNA EAE AR, WETEHF L coli FETH
ary KRS 1A (MDVL) $85804K, AR RS RUMR, KR4 Mt iy 48 1 R 48 e N BLRC 2 CVI1988 S & #y CEF,
MX-HAT 25410 % 3 RULE, A X-gal 6, BRI E. [ER] ZNF o LA, ATHRIME RS E— loxP
frm, JFPIEH, Ho, FMBRELLE AR FHIEH, xS, A Sphl fo Vel NEEYI, S EBEH
] 1 LoxP {i & Y 46 % 34K, A4 A pUS-BCS. HZH MR Nae 1 RMEAb )G, FIMG FR4E 3 B R 4 CVI988 i &
ty CEF, Jil MX-HAT 254k 3 R UUE, X-gal ¢, A UMK EREEWEARE. [(ER) AHEHETEH
B coli F T VLK 8 1oxP 4 g Y MDV1 4% 45 BARM A 22, FUR i8R LA BT EA R F N F 4, A
T —2% MDV1 4008 A TRtk ity 38 7 26 Al

XBEIA: Dy KRRE, AWATIRGER FET

Construction of Transfer Vector of Marek’s Disease Virus
Serotype 1 (MDV1) Containing F Factor of
Eschericha coli and its Primary Application
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Abstract: [Objective] The objective was to construct the bacterial artificial chomosome containing the MDV1 genome, and to
further develop quickly and efficiently the recombinant virus of MDV1 by using BAC vector. [Method] Using the DNA
recombinant techniques, the transfer vector containing E.coli F factor was constructed. The linearizing vector was transfected into
CEF, which was infected by CVI988 virus. After a three-cycle selection by MX-HAT, the infected CEF was stained with X-gal, and
the positive clones were picked. [Results] The sequence analysis showed that the loxP site synthesized in vitro was correct, and the
sequences of the homologous recombinant left arm and right arm were correct. The two arms were connected with the reversed
orientation. The positive plasmid, in which two loxP sites had the same orientation, was identified by Sph I and Nhe [ ,named
pUS-BGS. This linearizing vector by Nhe [ was transfected into CEF, which was infected by CVI988 virus, by use of lipofectamine
2000. After three-cycle selection by MX-HAT, the infected CEF was stained with X-gal, blue plagues were appeared. [ Conclusion]
This research indicated that the transfer vector containing the E.coli F factor and two loxP sites, which had the same orientation, was
constructed. And the results showed that this vector was efficient for the selection of recombinant MDV1. So this gave the basis for
construction of the bacterial artificial chromosome of MDV 1.
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B o @B RN R AT, AR SR 5l
T bk e 40 Mg 1 e ) LR, 34 h 3 AN i
. MDV [ 4 (MDV-1). MDVI[ % (MDV-2) Al
MDVIIIZE (MDV-3) ¥, 7 MDV 541 # # idt i it
H1, BT MDV R R 40 B4 1 DL AN e AE A BR
) S AR B Ak ARG M b O B PRy A, ARSI A
BRI R DRI 9 ). i deealn R S SR IR A e N T
tafk (BAC) BiARMAELARGIMEERES . K
W% 744 E.coli F 7 MDV 1 BUEERS a4k,
K%k 5 MDV-1 CVI988 B R 704 I ji 2T 44 41
Jorp RIVEE L, RIh kS EAL & tMDV-BAC, KiF
TR AIARNE, A MDV-1 4058 A T4t fk
(RAL) B kAt CHip ABIFICaE e 1 75 BAC HiAR K Ji
R LUG, BHF TAER RN T JE R 48K 2
(58 AR o skt BRI 1) 40 B Akt 120 i
DR ZH P48 0T St Bl 920 2 2 DR 4 PR 38 18 e
DI RIG TEFE R AL B I e % EB 3 d 3E [R 41
IEEAENY, (79 BAC BN DNA J5 753 K 4 (A
B e, i, —YEERixE AN T MDYV,
I T &4 MDV SEAL 4l s N T3 k.
Daniel S 252 Dkt g 7 MDV BB 45 0k 584Ap80C
R4 N T Y44k . Lawrence P 2503 Mg ohky gt 1
MDV RBI1B #:#1 CVI988 #7141 B A\ T et fAk
[T S VLEFIH BAC B T MDV A
) EERR I A0 B N TG Efh, (R i Rk it d 4
I BN, N T G L 7E A BE AL N AL 5 BAC
TSR GE R, %I R G5 A T BR oGS EE 40 2 LA
AL RPN PR TR ) S = FE T, A, 0P B4
BERIREE RS E . SR T, AP
FERAART, 75 BAC F 3P0 5 | N 7] 1 (1) 1oxP 47
M, BT R 5 R Cre/loxP R40% BAC F445E 4
&b e N ZE 5 25 B o LA P 11 D 1) R ] AN ST
R T 547 F 70 MDV1 B8 8UK, I P
i) loxP 751N F FF MMM, @1 F—2 N
Cre/loxP F 0] B ALWi B4 1F . W % B H AL
MDV1 CVI988 #Jp &i /F CEF 4 i H AT RYsE =4,
RIFEA M tMDV-BAC, N F—# CVI988 Jiii
BAC itz B e 5Eat, [, WA CVIoss BAC it
AT 9T R W IR T B JE Al

1 #RIERZE
1.1 {HREFNfRES

CEF JsUACRZR A4 it ;7 9~10 H i
SPF XS () H R b)) 45 . CVI988/Rispens
PR B AR ZERAT
1.2 FRASEH

JiUki phCMVgpt HHAS S R RAT, ok pSK Fl1E
F B DHSa HHAZELRAE, FUK. pBlueloxP F11g 3 B
GS500 F 5 [ G R AR 2 2 28 - JO
1.3 FZEil

FR 54 P9 DB Pac I A1 Nhe [ 5 NewEngland 23 #]
Pt e BRGITE N DIEE . T,DNA &R . T, 217
FRUANE . ATP. 2/l tE i (CIAP). dNTP Al
LATaq g 4 K3%E 5 A 0 7177 i ; DNA JIRIEIOR &
b4 T A E F 5 s DMEM F 4L ik 5
Lipofectamine 2 000 24 Invitrogen A 775 ih; X-gal
Promega /A A7 s FLe il 2 B4t
1.4 BEBAZEERAZIT S WE DNA BIE

MR LoxP A7 fif1JF41, Beih HAMWMIAEE, Jf
Iy IAE 5N L Spe I A1 Sma I BEUI67 25, FEan R

CHLAE A ToxP A7 741D P1:5'CTAGTATAACTTCG

TATAATGTATGCTATACGAAGTTATCCC3'F1 P2:5'
GGGATAACTTCGTATAGCATACATTATACGAAG
TTATA3'. H#E Pst I 1 Nhe I U067 S F5, %
TF—4%%, LA& ) Pst [ -Nhe I -Pst [ Adaptor, ¢4
F: S'GCTAGCTGCA3'. iR SERAZF R % 5 E
WAl G, AR 4R 95°C5 min, 72°C20
min, 66°C20 min, 37°C10 min.
1.5 St SEREYT 1

FRAf TR phCMVept [1)7 51 B iT—X 514, HF
FERFIE GG, WAL sum#n b Pac 1
BEDIAE G AR CGRMACH RO 250D BVFS14): S'TTA
ATTAATCAATATTGGCCATTAGC3"; R 514): 5TT
AATTAAGGTTAATCGATTTTACCACAT3', PCR )%
[F)44E: 95°C1 min, 94°C30's, 54°C1 min, 72°C2 min
30 MEH G 72°C10 min.

R 4% GenBank 1 MDV 1 US [X {13 K 341 ¥ 15|
Yy, XTEALE, EIEL 3.0kb, HE US2 a7
5. US3. ORF4 1 US6, 7E514) R1 Al R2 [¥] 5%
BEIN Smal Al Nhe I, SI¥IF5% R KBEEDIAL
#): R1l: 5TACCCGGGGCCAATCCGGTACCACG3'
Ml R2: 5'GGGCTAGCGGGTTCCTGTTCGCACC3';
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T AEMAERY Y, B 2.5 kb, @3 MDV1
US10. ORF3 F1 US2 {53741, fE514) L1 #l L2
(9 55543 551N Nhe T \HindIILF1 Spe 1 , Fe#itn K ()
AN EEYIA 5D L1 5"CAATTGCTAGCTACGGCGC
AAATCTAGCA3'F L2: 55GCGAAGCTTACTAGTGGA
TTCGTTTATAGTGCGG3's i E 41 PCR o b [f1 454
AHEl: 95°C1 min, 94°C30's, 52°C1 min, 72°C5 min 30
ARG 72°C10 mine  BIRG [ K& E Y A\ A
o
1.6 & MDV1 EEERIFEBERKINIE

J 8 T4 ZAZATIRISEEI U], XI5 loxP 1]
XUBE DNA #lztk, #jm, 70°C 5 min Kif. X pSK
H Spe I #1 Sma I XUV, [l LGS LI fr kg
$e, E N ITERAL, WRATER QRPN X-gal
AIPTG). $hABE. 0k, HIHREE BamH [ %58,
FUNIE AR A, 2 B, 40 pSK-L;
XF pSK-L H Pst I L), [mIW/m 228, [=Dfci Fr
5 Pst I -Nhe [ -Pst [ Adaptor XUBERE R AL =12,
PR TR A PR B TOR A e, e
Nhe T 5], #V)F AR, @40 pSK-NL, RZ
AR EEE, X4 DL MDVL CVI988 FkIH
FEDRAL R, PCR 8 2c A [R5 S5 41 T 4 A Y
PCR 74 (#13.0 kb) Jil Nhe I F1 Sma I #itk, [Hlik
Ji 5 pSK-NL £ Nhe I #1 Sma [ () HIBEY] =M% 4
PR VR A PR B TORE Al S e, BHAE
JICRL i 44 4 pSKR-NL, X 728 PCR 7= (£ 2.5 kb)
H HindIIIF1 Nhe T 3446, [l 5 pSKR-NL £8 Hind
IR Nhe T BgU) 7= 9idediz, $ w54k Pk
PR KB D) 2552, SRA3I0RE pSK-USL, 15k &
Ji 1 AR R A A, TR Z ORI 5 B
1.7 &% E col/i F EAFHI MDVI $BEIKAIITE

PASURL phCMVgpt A4, PCR 93 hCMVgpt
SRS G, M T Bl 4, B wEAT
#Hkth, @4k pT-hCMVept, J] Pac | #§1), vk
M2 1.5 kb #1457, 5 Fki pBlueloxP 48 Pac 1 [
DI = ide e, ¥ WU 52540 . PR 23 ik,
FIH PCR 7 V53T JFURL I %558 , PCR %7€ FH A1) 5T
KifEH Pac T BEDI% e, BAPESTRIDIH 1.5 kb 4577,
4 N pgBlueloxP. %} pgBlueloxP H Nhe I li§1), [5]
WLlE, M CIAP %6k, [ EERESE, X)
pSK-USL ] Spe I H#1], KL 5.6 kb [#15%77
5 FRBARIATIES:, RN IEREA . Pep KAk
JFORL, FIH] PCR A7 V253047 UKL (1 %558, PCR %7€ FH

PEIFORE T Sph T A1 Nhe T B 1) %52 15 1oxP 7 55 (1)
frE, #HYJH 3.0 kb 4 UL loxP A7 5 7E BAC
B LI )P IRl ), A 440 pUS-BGS: k2, 1E
[ o
1.8 EEFFHIFIE

B TRE 80% ~ 90%35 1) 4k AR A ik 4T ¢ 41
e, &Y CVI9SS ik it 30~40PFU/35 mm ~FIIL, JEAF
3 h, HJo ML Kbt EZE K DMEM BEE 3 G
A 1.2 ml i & PiE # 1 OPTI-MEM. 2RJ54 2.5
ng 2 Nhe I ZPEAL ) pUS-BGS JFiki DNA Hfig i 4ci%
PR Lipofectamine 2 000 %4 N 41 e, 37°C . 5%CO,
ZAETFRFR 5 h, WA B, N 2%/ I3 1)
DMEM ki35, ket 4 d Wi, KR T
28 MX-HAT B:37 54807 1 h BAEMI4R4R CEF, WM &5
WLLE, #e b MX-HAT 25485350k, &2 d#e 1
T, T35 5 BRI A MO A6 ok, PRl T8
SEH b, Witk ES 3 Ik, X-gal Bt WAMEDU
SPRICEBE, Rz e 44 tMDV-BAC,

2 HRSN

2.1 MFEFESH

F N T A LoxP A7 £ A1 Pst 1 -Nhe I -Pst [
Adaptor 7 7i B pSK Fl pSK-L H, £0M 1) % 5 FH
PEJG, 4 pSK-NL JUF, A B loxP A7 £ 5¢ #E 14 A 2|
Spe I #1 Sma I fi7 &%, Pst1-Nhe I -Pst I Adaptor 4y 4
AN ES, P AIE
2.2 EHBWTE. ZREEFINE

P MDV1 CVI988 PRI A it , PCR 414
LA RIJRELE, A2 3.0kb, A4 2.5kb, ILE
1; %4E PCR 1] Nhe I A1 Sma [ Witk )i, Hidk
P FEN pSK-NL H1, 3543 pSKR-NL; X725 H]
HindITIF! Nhe I f§0), HIkFEMOEE A pSKR-NL (1)
HindIIIF1 Nhe T £i7 5%, 3845 pSK-USL, XJi% itk H Spe
[ )] LAY 2 5.6 kb (#1457, 1] Nhe T A1 Hind
RG], A REAT BTRIZE AL, DIHZT 8.5 kb 4%,
DL 20 %) pSK-USL FH 5 4 vy (¥ 38 F 5 9000 7, 3@
HFPHILCEOR I, PR A IR, AR 45 R
gﬁo
2.3 HBHIKNEE

PUSURL phCMVgpt A4, PCR 3% hCMVgpt
REHNFIE G, 4R HHLA 1.5 kb 5k, WK 3;
Rk I BLE, KL BN T 8kt 3K4%
pT-hCMVgpt, %] Pac 1 fg), syk[nlis H 14,
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5.0kb
2.5kb

1. B4/ PCR 7); 2. EAIAF PCR 774); 3. DNA marker(DL1500)
1. PCR amplified products of left arms; 2. PCR amplified products of rignt
arms; 3. DNA marker (DL15000)

B 1 ELHE PCR =
Fig.1 The PCR products of the recombinant arms

1. Nhe T g0 2. HindIITEAFY); 3. Spe I #fiF); 4. DNA marker
(DL15000)

1. pSK-USL/ Nhe T ; 2. pSK-USL/ HindIIl; 3. pSK-USL/ Spe I ; 4. DNA
marker (DL15000)

2 JRHIL pSK-USL BG4 E
Fig.2 Restriction enzyme analysis of plasmid pSK-USL

F %N pBlueloxP, 3k pgBlueloxP, PHE 1)
KifH Pac T BD), HLUKATLAE R 1.5 kb 5kl WK
4; %f pSK-USL F Spe I B, ryk[nlIL 5.6 kb 14
i, KGN pgBlueloxP, il PCR %5 Hi BHH: i
R, XFREE R A Sph T A1 Nhe T B§Y), 457 loxP 4
MR, IFL T BAC 3SR AR, NI
3.0 kb 5T, Kz iokimr 4 4 pUS-BGS, LK 5.
2.4 EHFHFIFIE

G A K 24 Nhe T [ pUS-BGS #% L N &
CVI988 &Lt CEF, 4~5d JaBamifunsie FkLLg,
PERFT LR A0 M, T MX-HAT 255537 5L 0530k, ik
3, H X-gal Jett, DIBIIEE, PRIIEEE,
PHZIR B 40 tMDV-BAC, LK 6.

3 itig

3.1 FIFE coli gpth/acZEER A THIERR, MR
MDV £ 4R f 25 i 15t iR

— 1.5 kb

e
[ Y]
Etol-an
ToooT

1. DNA marker; 2. #&ik# PCR ")
1. DNA marker; 2. PCR amplified products of the expressing cassette

3 hCMVgpt Fik& PCR =4
Fig.3 The PCR products of the expressing cassette

1. Pac I Hfg) % %E; 2. DNA marker
1. pgBlueloxP/ Pac [ ; 2. DNA marker

B 4 [RfI pgBlueloxP EEYIEE

Fig.4 Restriction enzyme analysis of plasmid pgBlueloxP

1. DNA marker(DL15000); 2. Sph I +Nhe I XUEg 1% 5 5 3. 4478 PCR
;4. EHER PCR Y

1. DNA marker (DL15000); 2. pUS-BGS/ Sph I +Nhe I ; 3. PCR amplified
products of rignt arms; 4. PCR amplified products of left arms

Bl 5 ki pUS-BGS EEIEE
Fig.5 Restriction enzyme analysis of plasmid pUS-BGS

Hi T MDV (KK R 40 B &5 15 1 DL AN BEAE XS
PRy J A B kAR AN M AT G T (V%5 i, 64 MDV
AL T I T AR R A o A7 2 > VR E.coli
gpt KD ik ik D R it AL A, ] MX-HAT
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A. CVI988 f#i{LE CEF Lf#i4L: B. AL 4 {U7E CEF LIt
A. The plagues of CVI988 in CEF; B. The fourth passage of IMDV-BAC in
CEF

6 EHE rMDV-BAC Bh CEF FRZRKRYESHE (X200)
Fig. 6 The blue plagues of rMDV-BAC in CEF (X200)

YW TR IR AT AR R IL, T DU R SE
ANV, IR AU SR, A I G A
Y1993 0 B I R TP R RO NE SR AR . 73 4b, E.coli lacZ
BRIz s T T MDDV R He s RO E A
TR, RITNAIE AT EADR SR, AT
Y X-gal HEHAT RO, T EA 144k,
AW TG PR BE RS s, A E.coli gpt A1
lacZ X Jiide 3 RIEAT SEALWR B0, nl 7 E A%
BRI I (1R o
3.2 HIBLERBHIRRT, 7 BAC BREEREMAMSIANG

[E @& 1oxP AL, EFIERFIA Cre/loxP EEH

B R4 %T BAC B ZR B EBHITHRE

{ELME MDV BAC @, WA SN loxP A7 41,

{45 BAC fiTA R #E P #85A BAC B 406D, IXFE
AETHER BAC JEDIXDHEE 5T, Smith G A Z54R
SOV U [ PR AL RS AT BAC JEHY prv
T, JFHAE BAC B 2L w0 5 NP [F] 1)
[ 1oxP A7 55, 8 F —20F|H Cre/loxP 41 RGN}
BAC fiAESR B THAE . AWFTUME T8 BAC S
KI[¥) MDV 1 #8844, FE7E BAC FEI M5 | APy
[ loxP A i, I — D RIVEE A3 5 BAC
SLIATF MDV CVI988 BREZ Wi, A K HH
Cre/loxP FH41[i 22404 MDV BAC 72420 #5 HEAT R4
B KA
3.3 AW MDVIBAC RIMIERES E &AL, E—F AL

MDV1 CV1988 #kiwE A E R FT BV BRI Fr A B8

EEAH

R EANEA MDV BAC [H3kiE, (HIEE P

T, AR EEA T E B R MDV

M N TGRS IERE . AT IR A A 34k
MDV1 CVI988 i B AT MY AL, Mt AL,
HR—20 MDV1 CVI988 RN B N T4t A [ AL ek 34
SEHERE, [FIN, LMDV CVIOS8S B i A B AA (1)
BT W T R B FE Al

4 g

4.1 AR (D WHEPEBEE, 7£5 MDVI
CVI988 #Ji B kAT [RIVE F A 2 i, A Z0F FH Nhe T ¥
WARLMEAL, P R E AL AL T BAC 483
R, 5 YLg MDV1 CVIO88 FRIp i xS it ik
TYEANM, R R . (2) £ MDV H41% &0
BRI R, F T MX-HAT 25455 F5 345 2L 1% 3 4K
PUG, FIH X-gal RALUS, BREUSHME R, nlRLgk
AR AE) MDYV AR . (3) SR i3k,
YR A PCR k45 MDV1 [RIJEE 41 0 LLY
MDV CVI1988 FRJi #i AT RV E AL, L5l /5 (1 245 SR AR
o

4.2 KWE I loxP A7LA5IN BAC B4R
M, Ftae MDV1 #8844, ) MDVI 41 A\ T4
EARTIR B B, RN, Ch G MDV1 BAC AT
A5 1 B JEA

4.3 ZEARMRER R MDVI A A #ERE K40 3
N T YR R 352 T LA, [RIN, X MDV2 il
MDV3 A [F #ERE K4 N T4 iRk e 45 7 — 28 )3
7No
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