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Construction of recombinant eukaryotic expression vectors carrying genes en-

coding attenuated Shiga-like toxin I mutant and their anti-oophoroma effect

WEI Feng, REN Xiu-bao, LIU Hong, YU Jin-pu, FU Xiao-da, HAO Xi-shan ( Department of Immunology,
Affiliated Cancer Hospital of Tianjin Medical University, Tianjin 300060, China )

[ Abstract ] Objective: To construct recombinant eukaryotic expression vectors carrying genes encoding attenuated Shi-
ga-like toxin 1 mutant and to study their anti-oophoroma effect in vitro and in vivo. Methods: The genes encoding attenua-
ted Shiga-like toxin 1 mutant were amplified by overlap PCR and then cloned into eukaryotic expression plasmid pcD-
NA3. 1. The recombinant plasmids were transfected into SKOV3 cells and RT-PCR was used determine the expression of
Stx | mRNA in SKOV3 cells. The influence of attenuated Stx 1 on the cell cycle of SKOV3 cells and the mechanism by
which Stx 1 induces apoptosis of SKOV3 cells were observed. Then Stx 1 with different cyotoxicites ( after packed by lipo-
some ) were intratumorally injected into immunodeficient mice harboring SKOV3 to assess their anti-oophoroma effect in vi-
vo. Results: It was showed that the genes encoding attenuated Stx 1 mutant were successfully cloned into pcDNA3. 1 and
their mRNA expression in transfected SKOV3 cells was verified by RT-PCR. In vitro study showed that the constructed
plasmid arrested SKOV3cells at G,/M stage. The post-transfection death of SKOV3 cells was mainly through necrosis as
assessed by flow cytometry. In vivo study showed that the constructed plasmid had a significant anti-oophoroma effect on
the growth of SKOV3 tumor in immunodefficient mice. Conclusion: Two sequences encoding attenuated Stx 1 mutant have
been successfully constructed and expressed in eukaryotic expression system, which have been confirmed to have obvious
anti-oophoroma effect in vitro and in vivo.
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Tab. 1 Primers for overlap PCR synthesizing the

genes encoding attenuated Stx1 mutant

Primer name Primer sequence( 5'-3")

P1 TAGGGATCCATGAAGATAATTATTTTTAGAG

Stx1D10-P2  CCAGTTCAATGTAAGATCAACATC

Stx1D100-P2  GTAAAGCTTCAGCTGTCACAGT

Stx1D10-P3  GGAAGGTTGAGTAGCGTC

Stx1D100-P3  TTTTCGGCAAATACAGAG

P4 ATCCTCGAGCGTCAACGAAAAATAACT-
TCGCTGAATCCCCCTCCATTATG
GACGCTACTCAACCTTCCGAAGTTCAATG-
TAAGATCAACATC
CTCTGTATTTGCCGAAAATGTAAAGCT-
TCAGCTGTCACAGT
GATGTTGATCTTACATTGAACTTCGGAAG-
GTTGAGTAGCGTC
Stx1D100-P6  ACTGTGACAGCTGAAGCTTTACATTTTCG-

GCAAATACAGAG

Stx1D10-P5

Stx1D100-P5

Stx1D10-P6

—?—' P6
Target codon (TTC or CAT)

}
P5 —&—
- Pl P2 ~——= P3 P4 —

Native codon (TGG or CGT)

Stx1 . :
- Relative to position 203 or 170 of the

amino acids sequence of Stx1 A suhnit

E1 =& PCRMERTREE Stx1 HB
FF 3 Stx1D10 # Stx1D100 R &

Fig. 1 Schematic representation of overlap PCR
synthesizing attenuated Shiga-like toxin I mutant
gene Stx1D10 and Stx1D100
The sequence encoding Stx1 D10 was made by
changing the codon TGG to TTC, resulting in the
amino acid at position 203 of the A subunit changes
from tryptophan to phenylalanine. The sequence encoding
Stx1D100 was made by changing the codon CGT to CAT,
resulting in arginine at position 170 of the A subunit

was replaced by histidine
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BamH 1 Xho 1 XY J5 , H Uk 7R i U1 77 #1241
250 bp 4 H i 4715 B 55 peDNA3. 1 28 # ARV A BE K
IMEFFRYZT 5.4 kb B IE 3 ),
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B2 ZF|H T HM Stx1D10/T # Stx1D100/ T WEGH] 4 E
Fig. 2 Identification of recombinant plasmids
Stx1D10/T and Stx1D100/T
1: Six1D10/T digested with BamH I , Xho I ;2: Stx1D100/T
digested with BamH | , Xho | ; 3: DNA marker DL15000

I 2 3 bp

5 000

2 500

1 000

250

3 EHEZFRIAHE pcDNA3. 1-Stx1D10 1
pcDNA3. 1-Stx1D100 B W EFVIEE
Fig . 3 Identification of recombinant plasmids
pcDNA3. 1-Stx1D10 and pcDNA3. 1-Stx1D100
1: pcDNA3. 1-SixI1 D10 digested with BamH | , Xho | ;
2: pcDNA3. 1-Six1D100 digested with BamH I , Xho | ;
3: DNA marker DL15000

2.3 R ERFE Sixl £ SKOV3 48 i b 6 & ik

pcDNA3. 1-GFP 5444 SKOV3 41 il (154 G 3 n] 1k 5]
260% . NFRAZITF Sixl ELA% 2238 AR R #5445
FEIR B AR /INA 24 8 peDNA3. 1-GFP %5 YL R4 Sl 2
I EE Stxl FLAZ R IR EARFE YL 3, 28 RT-PCR fa

MIEYL 48 h J5 1) SKOV3 2 fifd & RNA Wi 3t 172y
1 250bp W) H A& B4 ),

bp

2 000
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750
500
250

100

B4 k& RT-PCR ¥ #4714 Stx1D10 #1 Stx1D100
Fig. 4 Analysis of RT-PCR products Stx1D10
and Stx1D100 by agarose gel electrophoresis
1. RT-PCR product( Stx1D10 ); 2 : RT-PCR product
( StxID100 ); 3 : DNA marker D1.2000
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RITFE Stxl ERRRIEHMEES 24 h FHETNE SKOV3 R <400 )

Fig 5. Viability of SKOV3 cells analyzed by bright field microscopy 24 hours after transfection( x400 )

Vacuoles appeared in the cytoplasm of Stx] mutant genes transfected SKOV3 cells. The cells became swollen and were spherical

in shape. Some cells detached from culture plates. A: pcDNA3. 1-Stxl transfected SKOV3 cells showing strongest cytotoxicity;
B: pcDNA3. 1-Stx1 D10 transfected SKOV3 cells showing a moderate cytotoxicity; C: pcDNA3. 1-Stx1 D100 transfected

SKOV3 cells showing slight cytotoxicity; D: pcDNA3. 1 transfected SKOV3 cells showing no apparent cytotoxicity ;

E: SKOV3 cells cultured with growth medium also showing no apparent cytotoxicity
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FITC-Annexin V

6 48 hiRNHAE (AN SKOV3 HREpIIRIE 5T

Fig. 6 Necroses and apoptoses of SKOV3 cells 48 hours after transfection by FCM

>

: pcDNA3. 1-SixI D10 transfected SKOV3 cells; B: pcDNA3. 1-Stx1 D100 transfected SKOV3 cells;

C: pcDNA3. 1 transfected SKOV3 cells; D: Medium alone

P G 2 37 X 20 M ASORS I &5 S L 1T 7 28 A8 ik B
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Fi5 4 RHIE , A 4R IR THIE . peDNA3. 1-
Six1D10 JA¥7 41 . pcDNA3. 1-Stx1 D100 3497 41 . 25 Z Ak
X HE 2H RN A= B ER K X B 20 R B 43 1 oA (0. 0345 +

0.0256 )g.( 0.0861 +0.0104 )g.( 0. 1268 +0.0433 )g
F(0.1379 £0.0581 )g, A BEM(P<0.01), 4

[ PeDNAZL-Stx] D10 [ peDNA3.L control
50 - mpeDNA3I-SIIDIOD gg Medium alone control

Cell cycle rate (%)

Cell cycle

7 RELTREEF Stxl ERIEHME pcDNA3. 1-Stx1D10 Fn
pcDNA3. 1-Stx1D100 ¥ %t SKOV3 4 i & 2 59 %2 i
Fig. 7 Effect upon cell cycle by pcDNA3. 1-Stx1D10 or
pcDNA3. 1-Stx1D100 ir vitro ( 48 h )

#* P <0.05, compared with any control
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E8 BEBRAGETH H-E REEFETUE( x400 )
Fig. 8 H-E staining of paraffin sections of SKOV3 tumor under microscope( x400 )
A: pcDNA3. 1-Six1 D10 treated SKOV3 tumor showing large-area tumor necrosis; B: pcDNA3. 1-Six1 D100 treated

SKOV3 tumor showing small necrosis regions; C: pcDNA3. 1 treated SKOV3 tumor showing no apparent necrosis;

D: Normal sodium alone treated SKOV3 tumor showing no apparent necrosis
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ik — 58 &3, CXCRT REFRIK THAL A, Wik Z80E % AR AR5 Northern 38 & B, A48 30 42 4 Jifg
FMAFEIE CXCRT 70 F, HAMI AR A CXCR7 mRNA,
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