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Antiangiogenic activity of recombinant eukaryotic expression vectors carrying
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[ Abstract ] Objective: To study the antiangiogenic activity of recombinant eukaryotic expression vectors carrying genes
encoding attenuated Shiga-like toxin [ ( Stx] ) mutant in vitro and in vivo. Methods: CHO cells were transfected with
two eukaryotic expression plasmids harboring attenuated Stx]1 mutant genes ( pcDNA3. 1-Stx1D10 and pcDNA3. 1-
Stx1D100 ) by liposome and FACS was used to study its influence on CHO cells. CHO cells stably expressing 1/10 and
1/100 attenuated Stx] mutants were established. The culture supernatants of the above 2 cell lines and the control cells
were used to treat human umbilical vein endothelial cells ( HUVEC ), and their influences on the proliferation, migration,
and the tubule forming ability HUVEC were observed. Eukaryotic expression vectors carrying Stx] mutants were locally in-
jected into nude mice bearing human ovarian cancer cells SKOV3 to observe its antiangiogenic effect in tumors. Results:
CHO cells showed no obvious apoptosis or necrosis after transfected by attenuated Stx]1 mutants. The transcription and sta-
ble expression of Stx] mutants were verified by RT-PCR and by Western blotting analysis in mutant Stx]1 gene-integrated
CHO cells. The supernatants of mutant Stx] gene-integrated CHO cells had antiproliferative effect on HUVEC compared
with control supernatant ( P <0.05 ), and this effect could be blocked by monoclonal antibody against Stx1 B-subunit
furthermore, these supernatants significantly decreased migration and capillary tube formation of HUVEC at a low dose. A
significant decrease of microvessel density was observed in transplanted SKOV3 tumors in immunodeficient mice treated

with pcDNA3. 1-Stx1 D10 or pcDNA3. 1-Stx1 D100 ( P <0.01 ). Conclusion: Two mutant Stxl gene-integrated CHO cell
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lines which stably express attenuated mutants of Stxl have been successfully established. The attenuated Stx] mutants in

this study can effectively inhibit the growth and function of HUVEC; they also have in vivo antiangiogenic activity on trans-

planted SKOV3 tumors in immunodeficient mice.
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El1 PCR 1 RT-PCR #&illHF Stx1 REMES SRR
Fig. 1 Transcription and integration of mutant Stx1
genes into CHO cells detected by PCR and RT-PCR
M: DL2000 Marker; 1: PCR product of CHO/Stx1 D10

genome; 2: PCR product of CHO/Stx1D100 genome;
3: RT-PCR product of CHO/Stx1D10 total RNA;
4:RT-PCR product of CHO/Stx1D100 total RNA

I 2 M(x10%)

Stx| B— | S—— 7.7

B2 Western blotting #ill CHO/Stx1D10 #A
CHO/Stx1D100 3555 EiE S Stxl B TR RIE
Fig. 2 Stx1 B-subunits secreted by mutant Stx1 gene-
integrated CHO cells verified by Western blotting analysis
1 : Stx] B-subunits secreted by CHO/Stx1D10;

2 : Stxl B-subunits secreted by CHO/Stx1 D100

&1 CHO H@Ha5ibHYEE Stx1 3f HUVEC
EREMFMER( % )
Tab. 1 Antiproliferative effect of supernatants of mutant
Stx1 gene-integrated CHO cells on HUVEC( % )

Supernatant Supernatant + Ab
Groups . .
( x10*) ( x10*)
CHO 5.42 +£0.38 5.50 £0.50
CHO/neo 5.33+£0.53 5.42+£0.29
CHO/Six1 D100 4.17 £0.38" 5.33£0.52
CHO/Six1D10 3.75+0.50" 5.25+0.43

" P <0.05 vs supernatant + Ab
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Fig. 3 Effect of attenuated Stx1 on
HUVEC migration( x100 )

A: HUVECs treated with growth medium; HUVECs can normally

migrate across the gap; B: HUVECs treated with supernatant
from CHO/neo; HUVECs migrated across the gap like the
HUVECs treated with growth medium alone; C: HUVECs
treated with supernatant from CHO/Stx1D100; D: HUVECs
treated with supernatant from CHO/Stx1D10. C and D showed
a significant inhibitory action on HUVEC migration by the
supernatants of CHO/Stx1D10 or CHO/Stx1D10.
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Fig. 4 Effect of attenuated Stx1 on FHKS Stxl A VB WA KRG 5 IK5E &M H .
HUVEC tube formation( x40 ) CHO 4l A 3k Sixl B9 324, f LL & I 3 Sixl

A: HUVECs treated with growth medium; HUVECs can form LR YL E ALE CHO 40 s (9 1 i v 22 35 111 52 45
considerable capillary-like structures on matrigel; B: HUVECs W Sk T CHO 401 8 AS 52 FT 4% b 16 Uk 25 Stx1 19
treated with supernatant from CHO/neo; HUVECs form capillary- A e N T ¥ 2 R R
like structures on matrigel like the HUVECs treated with growth WO R pcDNA3. 1-SxIDI0. peDNA3. -
Stx1D100; HUVECs only formed a few capillary-like struc-tures on StxI D100 %% 24 h 9 CHO ZH LA 5 0] 2.6 6
Matrigel; D: HUVECs treated with supernatant from CHO/Stx1D10; PESCIH T o AR R A R B O T 4 R

medium alone; C: HUVECs treated with supernatant from CHO/
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Fig. 5 Effect of pcDNA3. 1-Stx1D10/liposome or VEC i94: K . HUVEC i i i 88 45 B I Bl 52 56
pcDNA3. 1-Stx1D100/liposome therapy on MVD 2E R R, FEXT HUVEC JCBH W A= K 0 AE H /Y
of SKOV3 tumors ( x200 ) IR T L 98 #E Stx1 A3 # ikl HUVEC 191 #% fig

A: SKOV3 tumor treated with NS; B: SKOV3 tumor treated with jj g ol ﬂ:/; ﬁi_[ﬂl%ﬁézﬁ *’Q E’:J ﬁ‘éjj s j%/j—_\‘ /}ﬁﬂﬁg:: Stx1 X IfiL
pcDNA3.1; C: SKOV3 tumor treated with pcDNA3. 1-Stx1D100; &k B B B R Ve A

D: SKOV3 tumor treated with pcDNA3. 1-Stx1D10. The MVD 2545 DA LS55, AT 2% IR AR LU Y B9 oM g
was significantly decreased in the tumor tissues from the treatment FIA9IX 2 Mo AR JHRE Stx] 7E A PG R 0 A K
groups compared to control groups. Anti-CD31 staining of PRIVE S AT BE A 3 2 4 R IS B1E H = 5 H
tumors revealed that pcDNA3. 1-Stx1D10/ liposome or o BT CD31 s 4l AR K I E 52 T IRATT A AR %,

pcDNA3. 1-Stx1 D100/ liposome therapy resulted in a significant JG & pcDNA3. 1-StxID10 i & pcDNA3. 1-
decrease of MVD in contrast to control groups Stx1 D100 /397 ) SKOV3 F& A1 I8 bx A%, Ho v 19 1
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