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OX-M-AdmCLB1 ERRFEH ZREFSH
{25 P 470 B s %4 iz

kK B BHTAe B FE 4K
(WL KA A=W 98 B, B 3100315
PPUI R ARG B B R AR iR 1 K G A, T 61004 1)

BE M@ KRei &4 Bl(ncyclin B1) 4002 %4 (AdmCLB1), 45 A4LA HE R4
(OX-M)5 AdmCLB1 1&8%, #|% OX-M-AdmCLB1, A% OX-M-AdmCLBI1 #5894 g 2 . #)
| AdEasy % %A 2454 ye ik B ) Ko B 81 & Bl 69 A4k ra R 40 0% 7% & AdmCLB1, 4432
AdmCLB1 %4 F 41 DNA, #47PCR ¥ 3%, TmELY L. LB OX-M s, #& OX-M-
AdmCLB1; OX-M-AdmCLB1 AR %) AT R K a2, (DC), RT-PCR ¥ 38 o047 ¥e L F & i&; OX-
M-AdmCLB 14 32 BALB/C/)~ R, 232 /5 B #7798 , WA RAFJ5 A K B A A4 L. £ 409%  AdmCLB1
A LA 2.1x10" pfu/ml; DC A $e )i F 69 & £ & £ OX-M-AdmCLB1 4845 AdmCLB1 28 &; 4k A F
H AT OX-M-AdmCLB1 =T 8 47 4| CT26 A¥ & 38 A (377% % 44%). ERK WA FH (P<0.01). 5
5o b] & 49 A7 A F 4L AR SR 2 OX-M-AdmCLB1K A #8951 9 R 69 FUIP R AL, AT sbaUp 6 £ 5

DC 4 %12%] OX-M-AdmCLB1, #t @& PARILATIE £ 954 %

XA

NI 1 B AT 22 24 (M ) 4
W, e MR G/M BRE, R
3 3400 FIFCUE S A M B AR B LT MR 20 23 v i
FrA ARl ik KRR R T AL A A X A )
BT BL (A0 ML T AMI(CTL) SN, AT REALAAXS
A R e i 52, rT eSS st s o RS-
RN MI(DC) A A4 P Th B i 5 1) & BT R 52 40 Al
(APC), fiEfiliE CTL AT 5BV A ik, (EAA RN
KA SR Gy WL LI fE 3. DC 1 i 0k H #a b
Z A& (mannose receptor, MR)¥, 223 B ALY
85 W OX-M) 45 PR AR S DU BB G, A i TR
AN # DC e, S T s ZU s R
CTL N, A7 800s 7 Hubbis g™, [\ iR
—HE, I A e B n] b R SR AR Y, T
ST R B R T A s A A SRRV I R, ik
R L N F A FIERRTE S, B ERAT TR AR LAR
IR EE AN A AR 1 B SRR AR, F OX-M &1
SRR PR AL 40 )5 A B B1 Wi #E(AdmCLB1)
LA % OX-M-AdmCLB1, 7% Hfgts4k DC £5 515
A, B VAR AR T A A R 1 BL R AT
CTL N, rF=AEBUMRIRN . A5 FIH AdEasy

WA WIER B FACSH ERYE: EAURME: MR WSOk

RGO e AL NR% 88 AdmCLB1, 7E0tIEAS - &
OX-M-AdmCLB1, H] OX-M-AdmCLB1 A&/
L DC, s gean st AL ik, 5 H OX-M-
AdmCLB1 &b FEZh4), WS40 PR 4 983 sh 400 1) ik
R AT DL, R AL SR N = U
RN, CAERSK — P R oo 5 RV 7 B i A2

1 #RIERZE
1.1 ##

70 JFURL pShuttle-CMV K K 1% BIS 18314 H
Qbiogene 2w, I HE 11 45Tk pAdEasy-1 H1 3 [H
Bert Vogelstein (4% (Johns Hopkins fIifJ87 H.0) S84,
pTZ57R-meyclin B1(pTZ57R-mCLB 1) 5tk f4F 4 Fa gt
(4 LI A EARA WAV, ks A4
AN T /M40 AR 11 B1 43K cDNA H B, 1.3 kb)®);
Xof S EE A0 R 55 Adnull (B2 R BRBATE S IR B A
AAFNTATHNIE H (1 FE DT B B T4 B 2.
/N BRL4E A (CT26) S HEK293 4 il R (i # AR AREAS
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#3018, MR EE B1 X EAL IR B 40 i) R R
FEEMME. EMEATCC); E.coli XL1-blue 14
SIS EARTE: 6~8 JEIY BALB/c EVE /N BB T HIL K
SIS ALy IR AR (Lipofectamine) W B Life
Technology 2 ]; 77 vl T H B 2 DNA Marker
(GeneRulerTMLadder Mix)¥ El MBI Fermentas 2\ &;
/B UKL BGIR 77) 3 A R G 7 & T Qlagen
A¥]; DMEM. RPMI21640. J44-1LiE(FBS)% M
H Gibco A 7],
1.2 E4ER%HE AR pAdmCLB1 B9

¥ E.coli XL1-blue #1 BI5183 B T 37 CHKZE
Ao N 0.5 oA, WHAME, 4R 15% vt
BIFAE, HRERZEMMBR, SREERER
1E. BU1~2 pl 4 Gk pTZ57R-mCLB1 #1052 &
XL1-blue, EFEPAME ke, 4345 H /N2 TR
BURF &, dibramise. ARGIHEND
B Kpnl, Xbal f§Y)] 5 ug pTZ57R-mCLB1, #E§)
J /S B4 R A R 13 B A B B I EBGA FR  [E]
Weatith, BS54 FRFEREY) IS ) FRL pShuttle-CMV T
22 CHEZSR . B 10 W EEYHARZAE XL1-
blue, JfiikHE A %48 Uk pShuttle-CMV-mcyclin Bl
(pSh-C-mCLB1) BHM ke, ¥ 85/ Mhikn, 1
V)%, JHE LB AMEARE R F0T.
B ER R pSh-C-mCLB1 #hi#% . 4liftk, FRRHE
M VRS Pmel BEVIZMEAL . CIP A BEER LS R
Ok 4k pSh-C-mCLB1 JFiki 5 1% iE pAdEasy-1 Ji
Pi( BRI 10 DT B FL3L 1k BJ5183
EZARME . 37 CRIKEH 30~45 min., RIE
# LB B A PARIRIR, T 37 CHE5% 16~20 h J5Hkik
AR RN AN e e, N TRL, TEBEDIS R
%5 4% I 1 B 4H % 75 Bk pAdmCLB1, HALEZ &
B XL1-blue #4791,
1.3 8K EHRKRS AdmCLB1

¥ pAdmCLB 1 A FR 1 N VI BE Pacl B U125 AL
eI, BERh 2x 1094 293 AU 25 mm $EFR10,
BB EERKE S0%~70% I, HL4 pg &tk
pAdmCLB1 5 20 pl IE AR & 5464 293 4ifd, 6
h 5 E#Hoe 2R3 (F 10% FBS 1 DMEM), LUg
B 2~3 RE#TEBEFHE—IK, 2 90%~100% 41l
LA A AR SN (CPE; KA PG5 10~14 K
HEL: 8 N RICVA R, RE. BW A B
MR, 10%~20% 41 Mo i % B SCEE 40 Bl A b iE R
(TR & A A% 8 AdmCLB1)",

1.4 PCR ¥7%F AdmCLB1

B 200 Wl ik BiEM, ARYE UNIQ-10 #F X 2L K
41 DNA #3RF & (LA LAY ARG B2 Al
YEFE R I N4 DNA . DU h BR 3E 4T
PCR ¥#f. HT¥ 0 L. Fis s ocEke.
7 H Adnull. pAdEasy-1 A A AN InAR AR (33 24 5
HB) 7 BIIEAT PCR 436 384 7= 14T 55t I W Vgt
LYK, S0 P R ) EE A IR 2 A A 1 SR IR R 4
MEMES B,
1.5 AdmCLB1 B9/ 1% K 48 {¢

H %95 B AdmCLB1 Jx 8 /%44 293 41 f LA 34
R EE. 1M I CPE(E TS 7 3~5 K)Ja e dE
YRR E a3 IRCBEUREE), R RER T
-80 'C. HEEEG. WHE. HREE. REHCsCl
T 2 R B B 8 Do BN A B 3 AR 1Y) AdmCLB1,
BEHATIBENTAIAGS, 5 ALZR 55 77 BUR L 1 B (TCID,,)
I35 9 B (DY 430806 I v (SmartSpec 3000,
Bio-Rad 2 7] ) %E 5 85 1) Ae0/A s 1H, HiE I TE4L
B DARFE T VA 18 K 44k Adnull FF00 72 F3E B
Ko .
1.6 SLBHERE - B0/ ) RAMAEAEER B
BR9% |/(0X-M-AdmCLB1) 8y # &

¥ H EE B (Sigma 24 F)¥E T 0.1 mol/L [
ERZ MW (pH 6.0), ZWKRFEN 14 mg/ml; ¥ 0.01
mol/L [ LR M VA (Sigma A 7)) L H B B HRE &
%K 60 min; HIA 10 12 8%, 4 CI&F 30 min;
FR IR Eh 22 0 (pH 6.0~9.0) F-#7 Sephadex-G25 2T
K K BId s RN - H R R S A H R
ZHE: OX-M)BIANEWNIZ &, £ 0X-M #
BEA—A2 ml AR OX-M 73515 900 pg
AdmCLB1 X Adnull ¥R HRS, =iHIIRR(OX-M
(B R 5 I R A e B B R R ik S I & 3 R AR
s, BIEEL, 4 OX-M-AdmCLBI1 /X OX-
M-Adnull®, ¥ #5547 T -80 CH&H, I~
gtk .
1.7 RT-PCR #i] OX-M-AdmCLB1 {&ksp &3
IR DC RA/NRAEEIEAER Bl Rk
1.7.1 R DC A EATIRE 0 B sbil. FF RARSS
g 2 W SCHRU 12T, DC H & 10% FBS 1)
RPMI21640 5%, LAE4] K GM-CSF(rmGM-CSF;
Gibcol AF) M H4 M N 2% 4(mIL-4; Pepro
TechEC 2 &) #7741 DC i fAF 4k DC.
1.7.2 DC #9432 735 A OX-M-Adnull. OX-









K 2% OX-M-AdmCLB1 520 IR 55 i & & HOE S 0948 P B e 25 859

BIVRYT) B A ™R OB 1) P A5 R 48 ) P, R4k F
AR AT FIROT 2 )5 (3 4 Fibss SR T VR0,

1M F IR I B A2 Cde2 22 R / 77 2 R Bk g B
AL HE R 7 (MPF) )5 W 847, H 5 MPF [F)4#
WX HAL CDK1 4G 5, {6 Gy/M BAASHe b R ¥4
R, SKEh 40 0 S5 ST AR A 4, (R4 S G/M
B, s L nm, MpRFEHEABL h—
PR PR, HRIE K INGE R 5 MR R EY],
VFZ I 40 i R ek i R B 1 B, HA4ifg
f) MPF BB A U 5 HLEIAAAE B PG, /E DNA #5145 1
LT, MPF 7 alisod Hmkik, (40 i B4y
$34i DNA Z1458R8 i LAENFT 225334, I 3R1G TR
WA ), IR, Kk, g
M A 1 B1 R R ANIEHN, 24 APC 1.
WA MU RIE I 2 B TR IR Be 45 CD8* T
M, AU AR e CTL &N AR A% b9 48
L, e AR T B M e IR Y. DC 2
AN e R ) LI APC, H KT & %k MR,
AR OX-M Y H A B@UR) REAE G 45 TR
HEARER, B OX-M- & H L& #1(0OX-M-P); %A
FOE R IR PR MUCT @iy B (R BE OX-M, 152
OX-M-FP, %&si¥))i, OX-M-FP # DC 45511
A, E PR T DC AN R ThRES .

{H OX-M-P # DC Ul I BCE s i), AR
& EF)RY DC IHE ), 152 R B R B L A
RIVR T i A IR T s v 7 JE DR A - B384, fig
¥ UK A, HEEERIEE, A
AN FRRNA, 225, mtRIEER
VENFEIE D AAA, PR BB H B2 R0 . A
5EHH AdEasy RGiREE 1 HA41 IR Wi %5 AdmCLBI,
AdmCLB1 291, 2lifb 5 EIAF] 2.1x10" pfu/
ml, X2 5 OX-M kil % T OX-M-AdmCLB1
X B R RE R, A AR R AR A B R
DC, [FFfHILAFES Y. PRAM LR OX-M-
AdmCLB 1 141 fif )& 31 55 11 B1 & R R 1A % AdmCLB1
dE; SR ALHEL, OX-M-AdmCLB1 Al
AdmCLB1 %4 DC J&, 455 m Bl £ KI{E DC
WRIEHH B TFir. hiknl I, OX-M-AdmCLB1 &
AdmCLB1 #A4MEYe DC Ji7, A5 11 /) B 40 A =) 3

EHB1 AR DC WA KL, M OX-M-
AdmCLB1 RSB H RS, Aeig ik DC iR
FEREL, #% AdmCLB1 ¥ 5 &4 DC, KNS
MERS, FHARAMEA B ERKRAK
AdmCLB1 43— STt &. RN S5 g 3 5oR Mg
AR AE OX-M-AdmCLB 1 40 B 2] 57 51| WH 5 9001 (FI09%7
R 44%), T HORA B A AT E K, B OX-
M-AdmCLB1 §8 155 B & FPu MR RO . HEM AT
RERIPUR LA OX-M-AdmCLB 1 78 S04 A IR AE 4
DC FE R A FIHREI, 045 Y 1) 40 o 5 3 82 1 B 2
L DC W RIE IRt “x8 X tis” 7 2
FAR ISR F B 4h CD8* T 41, FTHEMLARRS /D
SN M S ER 1 B BRI 52, WOK T BT R iR 4
LR CTL R, S I8UE THUASUR
%9’9‘:[4,5] o

B2, ABFRE T A OX-M FIgi B E A
BR9% % OX-M- AdmCLB1; {K4MIFFE4E 15 OX-M-
AdmCLB1 A # DC ¢ 7 Ui RN L EoR T OX-
M-AdmCLB1 W B HiEM, MitikfEH S
OX-M-AdmCLB1 % 5 F- s MRS 8 e A oK
AR, ¥EFMJ77, OX-M-AdmCLB1 4
JigRd SRV T SR 4L T — MRATIE T iE . AT
A & B TAE S 3t — 5 1 | OX-M-AdmCLB 1 I T Hl
#, RN F OX-M-AdmCLB1 BHTHL R RIT
B2 14 T 1 2 i R0 S 5640 4
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Construction of Oxidative Mannan-conjugated Adenovirus-mcyclin B1 and
Induction of Anti-tumor Effect in Vivo

Ling Zhang, Yu-Quan Wei', Lei Jiang, Ji-Cheng Li*
(Institute of Cell Biology, Zhejiang University, Hangzhou 310031, China; 'State Key Laboratory of Biotherapy and Cancer Center,
West China Hospital, Sichuan University, Chengdu 610041, China)

Abstract To construct the replication-deficient recombinant adenoviruses inserted mouse cyclin B1
(mcyclin B1) ¢cDNA drived by CMV promoter using homologous recombination in bacteria provided by AdEasy
system. Then to synthesize oxidative mannan-conjugated adenovirus-mcyclin Bl (OX-M-AdmCLB1) and further
elucidate its anti-tumor activity. The shuttle plasmid pShuttle-CMV-mcyclin B1 (pSh-C-mCLB1) in which mcyclin
B1 cDNA was inserted into the downstream of CMV promoter was established by ligation. Then the linearized pSh-
C-mCLB1 was co-transformed with backbone vector pAdEasy-1 to obtain the recombinant adenoviral plasmids
pAdmCLBI1 by homologous recombination. After packed in HEK-293 cells, the recombinant adenovirus AdmCLB 1
was obtained. To further confirm AdmCLB], its genomic DNA was isolated and used as template to gain mcyclin Bl
c¢DNA by PCR amplification. AdmCLB1 was expanded and purified. To synthesize OX-M-AdmCLB1, OX-M was
mixed with AdmCLB1. Dendritic cells (DCs) were infected with OX-M-AdmCLBI1 in vitro and the expression of
mcyclin B1 in DCs was evaluated through RT-PCR amplification. Being treated with OX-M-AdmCLB1 one week
later, BALB/C mice were challenged with CT26 colon carcinoma (CT26) cells. Then the tumor growth and survival
of mice were observed. The virus titer of AdmCLB1 was 2.1x10" pfu/ml. The expression of mcyclin BI in DCs
infected with OX-M-AdmCLB1 was higher than AdmCLB1 group. The potential for attenuating tumor growth and
sustaining survival benefits in mice treated with OX-M-AdmCLBI1 has been displayed. OX-M-AdmCLB1 we con-
structed could induce the anti-tumor activity in vivo successfully, which might be connected tightly with the
activation of immune system through the target recognition between DCs and OX-M-AdmCLBI1.
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