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Construction and identification of recombinant adenovirus containing apM1
LI Bing-rong et al
(Department of Endocrinology, the First Affiliated Hospital , Chongging Medical University)

[ Abstract JObjective: To construct recombinant replication—deficient adenovirus containing apM1 gene for the gene therapy research on
atherosclerosis.Methods : The shutile plasmid pShuttle-CMV-apM1 in which apM1 ¢DNA was inserted into the downstream of CMV
promoter was established by DNA recombination. Then the linearized shuttle plasmid was cotransformed into colibacillus BJ5183 with
adenovirus vector pAdEasy—1 to generate the recombinant replication-deficient adenovirus plasmid pAd-apM1 through homologous
recombination. The linearized pAd—apM1 was transferred into HEK 293 cells with lipofectamine®™® for packing, and the recombinant
replication—deficient adenovirus, Ad-apM1,was finally obtained. Results:The recombinant shuttle plasmid pShuttle-CMV-apM1 was
confirmed by specific PCR and sequencing. CPE (cytopathic effect) could be observed on the eighth day after packing the linearized
pAd-apM1 in HEK293 cells. The recombinant adenovirus generated had no replication capability. Conclusion : The replication-deficient
recombinant adenovirus containing apM1 gene was successfully constructed,, which can be further studied for gene therapy.
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1.1.2 4B BI5183 B H Stratagene A7 ,DHS o« S =
EERFEFRESLRET RIS TEHED O
(e

113 FEIRF RSB NYIEE Sd 1 Hind T T4
DNA % 2 (New England Biolahs ) ; B %1l P 4 VI & Pme 1 .
Pac 1 (Stratagene, % H );DNA marker (Takara); 51 ¥ & W
(Takara); DNA BAH I EIBGRA & ok 27 & .PCR
P AT & (QIAGEN ) R 5 404 ( il M YRt E
FRAVHE]); B DMEM 15355 PRMIL640 55583 BRI |
Opti-MEM 1(Gibco ) ; Lipofectamine™( Invitrogen )

12 F#

1.2.1 PCR ¥4 apM1 3 R4E GenBank #1 apM1 ZEF
F1(NM_004797),1%31H51 4155 apM1 FRHGEEERF, L.
TS5 IA Sal T 1 Hind WEELIAL & . 37319 P1.
cgegtegacatgetgtigetgggagetg s THES Y P2 ccaagciticagttggigt—
catggtag; LA, pGEM T-apM1 AR #H4T PCR S0, BX 5 pl
PCR P9yt 17 1 % B AeREEEIR R vk 737 , 4lifk PCR 740
122 HEHHAK pShuttle-CMV-apM! ML E &
PCR /¥ # pShuttle-CMV ZEMJEHRZE Sl 1 1 Hind T XL EE
VIR, E8E=Y 100 wl DHS o BZSH
B, AT AL Bk 4 TR B 50 pl ddH,0 H fE SR AR
7 PCR %€ ;PCR 51 #JF 51 40 F : P1: ATGCTGTTGCTCGG
AGCTGTTCTACTGC; P2: TCAGTTGGTGTCATGGTAGAGAA-
GAAAG, PCR RBEFRINTF : B BEAR 1 wl+10 x PCR LR
Buffer 5 pl+10 mmol/L. ANTP1 pl+10 pmol/L P1 1 pl+10 pmol/L
P2 1 pl+Taq f SU #M3E ddH.0 R BRFR 50 pl; U TR
FFift4T PCR: S5 1 4 98°C,5 min; 55 2 4 94°C,30 s; B 3 2
56°C,30 ;%8 4 4 72°C,90 s; 58 S A EESE 2 4,30 B,
55 645 72°C,6 min; BU 5 wl PCR FEHykAT 1% B I i e i et
VKA. B PCR %52 N PRMER R , 2 SUR M, £ HE A
apM1 EFE KT,

123 BEABKRERE pAd-apM] MW EKE FHFE
M 6L pShuttle—-CMV-apM1 ] Pme 1 BRI H L, BT
R R Z T « pShuttle~CMV-apM15 pg+10 x Bufferd 5 pl+
100 x BSAO.5 wl+Pme T 1 pl #M5E ddH0 2RV AKRFR 50 ul;
37°C, 1 h; AL & AL BE U9, VEIR T 30 wl ddH,0
o ML ER R pShuttle-CMV—-apM1 5 5% 35 28 Fk:
pAdEasy—1 5% BJ5183 B .PCR %€, J 5 wl PCR =447
1% BRRERREE R ik 43 #0T

124 Pme 1 BSUIE AR TR K pAd-apM1 BEYIR K R
Pme 1 1 pl+pAd—apM110 pg+10 x Buffer2 10 pl+100 x BSA1
pl #MFE ddH,0 2 KRR B 50 wl337°C,2 h; B 1 pl ALK E
TEREUIRCE, HARRE 20 CIRAEFEAL.

125 FABRBEREFE Y HEK293 HRHTaRE B
AT 4 h ¥ 25 em® B EE SRR T, # 5 ml B9 DMEM
TC M B FR AL HE 57 s B Y) 24k A T 4H AR AR 2 2K pAd—apM1
#ill 500 wl Opti-MEML, IR5], EEBCE 5 min ;6 20 wl BEFIK
LF fif AZ 55— 500 pl Opti-MEMI & R #4284, EiR

5 min; ¥ 500 wl LF™/Opti-MEMI [ 18 & 38 i1 A Bl 500 pl
pAd-apM1/Opti-MEML IR & ¥, FE/MRES), EIRME 20
min; I E 3 AX . OF AR B ORMAR R ERE) 500 ul
LE™/0pti-MEMI 1 {5 % A 2] 500 pl Opti-MEMI {4
b, FEARA, FEE 20 min; @pAd-LacZ X B Hi AXTHR
AR ) 1 500 pl LF™/Opti-MEMI 1 {E-& A 2] 500 pl
pAd-LacZ/Opti-MEMI IRV . TR 5T, EIBALE 20 min;
IEH S B ORMEESREH] ) . 500 pl Opti—-MEMI 1 855580 A
# 500 w! Opti-MEMI X380, FE4HR 51, iR AUE 20 min;
¥ 25 e SEEFHT L ME I IRBORF K | ml ERIRSE
YN A BISHEH HEK293 400 25 om? 35S MRAP , R ISR,
fdfi Z 251 35 0 HEK293 40ME | o 55 00 25 om? 1553
HE T 5%C0,.37 CIR EEREAE D HEFE 2 h; I 5 ml DMEM &
M EREFRW,5%C0,.37°C  GREE 337 24 hi B L E B )R
LA 70%M 3 BEHE R R AT 57

1.2.6 BEAHAMHE Ad-apM1 B4 SE My, 50% 4
LU SR B TCID,, SR ESR B B 31 HEK293
4 ffl 5 i HEK293 41 MBI /54 31 LWHliR & 7 T ik
BINAE 3 B 24 FURR 53,7 ~ 15 d E BB IRRD 125
MBS B, S AS F A (HIMFE T ) A 10 FLLL L A%
FARAME N N %, AFh % 10 BB T R4 8d 25
HIFEL. REHRE 6 KRB, 5 000 t/min B0 5 min, b
RIRAFT - 80 C. B 10 pl T HIEW, BB ZUR , LUt S
AT PCR %58, BU S wl PCR P11 T 1 %5 AS PRSI FL 3k
30T A BRI R A E AR S S B ERE apM1;
52 1 T I 2 SR T 509 2 41 5% 5 B YL B TCID,, 55T, 4%
B8 Karber,s A3 : TCIDy= 3 —HFH B x BB IS, X =
“ IS R R FL AL B AN R R RS MAR AR B B R, LR
SREETE B (pfu/ml) 7 ; TCIDg x 1 ml/0.05 ml,

2.1 PCR &% apM1 £ B

EH 2K ANRBEERN apM1 15U pGEM-T-apM1
P& R BRY GenBank it 5:#9 apM1(GI:871886) #:H ¥
F—8, BBkl pCEM-T-apM1 _FSII9 58 5 750 bp 94K
MR I apM1, 1 % IE AR Ik S5 RN 1.
2.2 ¥ &8 PCR it 47 Sal | #= Hind Il X B4+9

I PCR F=4)47 Sal 1 0 Hind MWV , FT 4678
750 bp e B Fr i, S EAESF , 1 % TR RS A HE Dk 4 2R
i 2,
23 FHRMAE pShuttle-CMV £ Sal | #o Hind 1 &5+

AL pShuttle-CMV £ Sal | 1 Hind M DUEEYI G , 3%
BT RN T5kb EHLEM R B 0.8% MBI
KGR WA 3,
24 PCREZEATHRAA pShuttle-CMV-apM1

H apM1 519%F FELBRE R 4 5510 F#1T PCR %5E,
% 1 % EESE B R Bk A I, B ek B (B D RTAE 3,4 4
PALF T RIS L 750 bp 47, BUR 4 MRAL T2 A
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H Y2 A9 T 41 FORE pShuttle—~CMV—apM1 .
2.5 el A2 A F R A pShuttle-CMV-apM1

¥ PCR %5 Ay BH P4 Y 5 g 06 U] 7 , 1l e 485 2R B
21 SEAR TR A A T H A9 FE A apM1, FEH 51 : 159 fi
BHEE :a—g(TC L RAR ) ;558 It : t—>c(TE L RAE ), HAM
35 GenBank [ apM1 JEH 751 (gi: 871886)—FX, [RITE K
99.7%.
2.6 FHRIAA pShuttle-CMV-apM1 £ Pme [ Bpinsk i1k

&4 HIZEHE apM1 95 FRL pShuttle-CMV-apM1 £
Pme 1 BEUIZR AL ,0.8% Y %E I LUK 8 7R 3845 T 249 8.2kb
AL R Wi (E 5), SELSEARM  IEAEHI 242
2.7 FHMEFRA pAd-apM1 $9 5 E

Pk 6 TR BN TERERMER DNA, 28 0.7% B B B i
HL UK , 2 .5.6.7 5 Sk K /N 40 kb, 7R HoA [ R 8 41
I LA ;3.4 S FERER 43T & <10 kb, /R H[F IR HE
AN, MR 25 R A 6, XF 2.5.6.7 S FHYEERE
#HE—AT PCR %55E , 28 1% BN WH B J5c v Bk A , ey el Dk €]
AT LAE I, 4 A FaREER Y 1R824 750 bp 4k, BRiX 4
R e A H LR ) A ARR B pAd—apM1, 255 LA 7.
FRAT3E 1o 4 B [R) U A 0k IR AR T & H A9 apM1
B L 20 R HE 3R A4 pAd—apM1

2.8 M pAd-apM1 £ Pac | B6in
AEALJR FORLES Pac 1 WGV, (EHCRER R & L ER P
1 2

2 000 bp

1 000 bp
750 bp
500 bp

250 bp
100 bp

1. DNA marker (DL2000) ;2. apM1 gene
B 1 BJEK pGEM-T-apM1 L #£K apM1 EE
1 2

15 000 bp

10 000 bp
7 500 bp
5 000 bp

2 500 bp

1 000 bp

1. DNA marker; 2. pShuttle~CMV after Sal | and Hind Il digest
B3 [RHL pShuttle-CMV £ Sal | # Hind Il &)

51 (ITR) ac 1 BFY), A FR AT YIH =4 —KT 20
kb FHF ﬁlz’J 3.0 kb BORFAEMET (& 8)
2.9 FLAMBFEMAE HEK293 i 6§ 6L
HACIRAS B HEK293 21 UL 9A . 17 FAR A %

77 K Pac 1 BY))E W E A RN EE pAd-apM1 § A HEK293
YU, A A WA R 7 ~ 8 d R IT IR BB Bl 5 (&
9B), 12 ~ 15 d At HH BRI BE AYFL AR M 2 A P Bk i SR (1A
9C), 18 d HH5E ARFNNT . AMRHKZEHE R 51 40 i 2 AR o k1A

LacZ T4 AEE HEK293 i h ks T k&Y 1, 28k
HERER B ARG, TCID S, MERSERREE A 2 x 10" PFU/ml.

3 W #

AR FR AE 2 BUME PR 83 v B R RRA, & F K
S48 FR TR IR B ), B/ I IR R IR B KRR AR T R R AR
#ﬁ%bkﬁkj}xﬁ. )/kflj K MLERRAE B — L fER R RS, A5
N, BRI 2R 55 2l ok Ay B o 22 T2 B 222 e B 7 A D67, T s ik

KRR IE mﬁ%mﬂm}*ﬂﬁﬁwwﬁ FIR A AR BE I B AR R
HFo BREEEXTOMER BRI — PR 0 B R YRR
IS AMPK A2 /0 U LA i P SR AL D s A o T8, (Rt

BEX M PR AR R A L A R LA AR R IR T (L. B
16 AT AE R 1A T B 5 AT AN 2 BUBE R K I 4 3 & e 5

1 2

2 000 bp

1 000 bp
750 bp
500 bp

250 bp
100 bp

1. DNA marker(DL2000) ;2. apM1 fragment after Sal I and Hind lll digest
2 PCR #"1# apM1 7=#14 Sal | 1 Hind Il X E&L]

1 2 3 4 5

2 000 bp

1 000 bp
750 bp
500 bp
250 bp
100 bp

1. DNA marker(DL2000);2.3.4.5. PCR product of positive
clone which we picked up

4 EHFHK pShuttle-CMV-apM1 & PCR £
ik E
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200 bp

1. DNA marker;2. pShuttle~-CMV-apM1 after Pme 1 digest
B 5 JEhL pShuttle—-CMV-apM1 & Pme | Bt

2000 bp

1 000 bp
750 bp
500 bp
250 bp
100 bp

1. DNA marker;2.3.4.5. PCR products of recombinant pAd—apM1
E7 PCREEEHBRRKRS

TN

A. IE% HEK293 4l ; B. "y sk Br7m RSB A ; C. MR Ak FET-H HEK293 4

15 000 bp
10 000 bp
7 500 bp
5000 bp

2 500 bp

1 000 bp

1. DNA marker;2.5.6.7. Positive clones of recombinant adenovirus;

3 .4. Negative clones of recombinant adenovirus

Ee HEHBRRERNEE

1 2

15 000 bp

10 000 bp
7 500 bp

5000 bp
2 500 bp

1 000 bp

200 bp

1. DNA marker;2. pAd—apM1 fragment after Pac 1 digestion
8 Pac | EEYIEARIRHEHI pAd-apM1

L=

B9 mmEHETRELME HEK293 ARy £ RA( x 100)

PRATT HOBTHE 8L, BRAS T 0K AR IR R FL A apM1 A o b
PRI SRR ALY H LA

F S A 90 I A R G Bk R AT B R ARk,
B B AR A LA LU I - 1 SRR, X A B A ; 73
B A A 5 40 R e R R B B B AT A A, T
o oA BhR T, AT A48 7.5 kb 4P DNA; 5 AKEH R
TG SR YR iR AR RN ; R R R
P14 BRI Rk 2 BE 0 o] F PR SE R B RS RS . A
SEI v fif A P 2 A AR T Y AdEasyTM R4 2 T.C.
He W B AR A SR EA RSN —MERS
TEAR RS, R TR pShuttle-CMV 24 B¥E 01 CMV 3 3
Tl polyA LS HEIEREFAME FAEHEN ,CMV B 7
RETE R ZEHFL AR th AR R A XL AEAR
AN R LA FERE R IERE |, OB pGEM T-apM1 _E4™

WA Sal 1 A Hind I EGYI 07 25 apM1 K F- 7,
Sal 1 #1 Hind Ml XL E§ Y] PCR 7= 4 123 % 48 il kL pShut—
tle-CMV J& , 17 E [l %82 24k, HEA T4 PCR AIX i
FP 458  IESCHE A apM1 PR P31 F1 7 (6134 IE A - B R Ih Y
A EHFRITA Pme [ BEVIZMEL)S , S50 H 28R
AL pAdEasy-1 4% BJS183 AT RIEEH . Z%L56 PPk
) 6 A TERER  FEAT AR T AR A AN PCR M58 R 4
AR PRPETERE , 2 N MR TR , 3RS T A

iR 9 7 25k R 20 9 400 Ay 306 i) AR s i 4 91 (ITR, Taverted
Termined Repeats ) , H.r & 45 5L K 41 & Hil fn 136 751 , R,
T K19 2 1) B AR TR Pac [ 4L, BFEH IR M
AU P 5, 5 e 293 Y HJE Fe A AR R O . B
293 ZifaAT , AR SEEG R ] invitrogen 23 ) 35 4 1) DNA %5 44
7 Lipofectamine ™, H.A By UK 8 , i 11375 , 5 T44E, & A
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[ Eln o . H@EHAMBEE M 2454 ( Recombinant human mutant oncostatin M, thMut-OSM ) EE FREERE A Ik B bk . ik .
BN R M G BEE A S5 R) S5 i A B R AT R 1, [RIEDH 100 (20 217 £ Asn 2228 AR Glu, T MR
ME ATERANEERTARERE, S EFEEEEED pPICY BIAEES MR FEF G MR RS AR R ERK
pPICO-thMut-OSM, L4k B RE R B % GS115, F PCR L% FAPE 72 , SDS-PAGE F1 Western blotting ik EIRE . B
B WFIK thMut-OSM SR TREH . 4R . MW L H 2 SDS-PAGE Fl Western blotting IESZ3K18 TAA > FRE AN 22
kD 4y thMut-OSM, S T dpHAL A ik Rk B h IR S 72 h 5 SRS BN 400 mg/L, 43 IR T AN
R REREE S TR, BERE B R A thMut-0SM,

[REiF IPEER M; A e dRBEES SRk
[hERESEESES]Q4

[ XEIRIREG ] A {878 B3 12010-02-21

Research on secretory expression of human mutant oncostatin M in pichia

pastoris
FAN Shou—cheng, et al
(Chongging Productivity Council )

[ Abstract JObjective: To explore the method of secretory expression of recombinant human mutant oncostatin M (thMut-OSM) in Pichia
pastoris. Methods:First,optimize the gene of human oncostatin M (hOSM),change Asnl100 and Asn217 to Glul00 and Glu217

respectively to remove N-glycosylation recognition sites. The sequence of mature thMut—OSM gene was obtained by synthesis, the

- expression vector of Pichia pastoris of pPIC9-rthMut—OSM was
EEN R ETH(1978-), F ,#i+,

AT E TR LAERE,

constructed. The recombinant plasmid was transformed into Pichia

LB ML= L LFEIR S Lipofectamine™™ & YL 5| #1 H #
B, A BAIM S , BT E L R, (AR IE
ML, 293 4RRAITERFORAR 2R RRARIE I AR
YN, FEER T AT , 40 MRAE IR AR % , BR L BET VS A 2 A
RN o YELE, FATAT LUK 4 IR A B AT 293 AR
MR, 7 293 1M PETT R BY BUR 258 4 fURK
L, WEETER 1 x 10° PFU/ml, 2 8L FEEE B L4k
J& » TCIDs, M ESR TN 2 x 10" PFU/ml, B e EARLL
FE, T — S ATRRR RN TR EE T
A,

g % X ®
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