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ABSTRACT Objective: To investigate the inhibitory effect of RGDRGD-ES on HUVEC in vitro. Methods A modified human
endostatin gene containing RGDRGD motif was obtained by rapid site-directed mutagenesis. The RGD mutated endostatin gene was
expressed by a prokaryotic expression vector and purified by Ni-NTA resin. Automated gene sequencing and Western blot analysis were
used to identify RGDRGD-ES gene and protein respectively. HUVEC cultured in vitro were exposed to RGDRGD-ES protein at different
concentrations (0 wg/ml,10 pg/ml,20 wg/ml,30 wg/ml,40 pwg/ml,50 wg/ml) and ES at 30 wg/ml for different time duration (24 h,48 h,72
h,96 h). Cell viabilities were monitored by 3,4,5dimethyliazol-2,5diphenyltetrazolium bromide (MTT) assay. The apoptosis rates at 24 h
were detected by flow cytometric analysis. Results Modified endostatin gene containing RGDRGD motif was confirmed by automated
gene sequencing. The prokaryotic expression vector containing RGDRGD-ES was successfully constructed,and RGDRGD-ES expression
was identified by Western blot. RGDRGD-ES clearly reduced HUVEC viability compared to control group (P<0.01) and ES group (P<O0.
01). RGDRGD-ES induced loss of cell viability by a dose dependant manner among 10 p.g/ml,20 wg/ml,30 pwg/ml groups(P<0.01), while
no significant differences were found in 30 pwg/ml ,40 wg/ml,50 wg/ml groups (P<0.01). RGDRGD-ES also induced loss of cell viability
by a time dependant manner within 72 h (P<0.01), however, there was no significant difference between 72 h and 96 h (P>0.05).
Consistent with MTT assay, RGDRGD-ES induced HUVEC apoptosis by a dose dependant manner among 10 pg/ml,20 pg/ml,30 wg/ml
groups (P<0.01), while no significant differences were found in 40 pwg/ml,50 wg/ml groups (P>0.05). Conclusion RGDRGD-ES can be
obtained by rapid site-directed mutagenesis and prokaryotic expression vector. RGDRGD-ES inhibits HUVEC cell viability and induces
cell apoptosis significantly. The optimal dose and time of RGDRGD-ES incubation are 30 p.g/ml and 72 h. Modified endostatin with the
RGDRGD motif is more effective than ES in inhibition of HUVEC cell viability and induction of HUVEC cell apoptosis.
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Fig.1 The sequence analysis of the endostatin and modified RGDRGD-ES genes A endostatin , B: RGDRGD-ES
A, | D , endostatin RGDRGD RGDRGD-ES.

A:The sequence analysis of the endostatin gene . B The sequence analysis of the modified RGDRGD-ES gene . The sequence analysis indicated that a
modified endostatin gene was obtained by delete alanine ala (A) and isoleucine ile(l) changed to aspartic acid asp(D),and that the RGDRGD motif was
successfully constructed.
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1 RGDRGD-ES HUVEC % X+ s n=7

Table 1 The effects of endostatin(different concentrations at different time) on HUVEC cell % X% s n=7

RGDRGD-ES Action time
pg / ml 24h 48h 72h 96h
0 0+ 0 0+ 0 0+ 0 0+ 0
10 11.52+ 0.01° 19.21+ 0.03%* 31.17+ 0.022 43.64+ 0.04*°
20 19.86+ 1.25% 27.06+ 1.09* 44.36+ 1.18* 55.19+ 0.64%°
30 29.67+ 0.85%¢ 41.28+ 1.08%¢ 65.74+ 2.36%¢ 65.75+ 0.38<¢
40 44,76+ 2.09* 49.98+ 2.87% 65.74+ 1.09%4 65.74+ 0.56%
50 44,76+ 2.09%° 57.59+ 3.11%° 65.74+ 1.123bd 65.75+ 3.490¢
ES 30 pg / ml 20.51+ 0.76 29.23+ 1.07% 47.39+ 1,174 47.39+ 2.76%¢

Note: a compared to control group P<<0.01 b compared to the same group P<<0.01; c compared to ES group P<<0.01;d compared to RGDRGD-ES

group 30 wg/ ml72h P>0.05.

£ ¥ # HE concentration
— Dpgim
10ugim
60.0000-] 20ugiml
— 30ugim
A0pgiml
— 50ugiml
ES
40.00007]
20,0000+
0.0000
24h 48h 72h 96h
6 RGDRGD-ES HUVEC

Fig.6 The effects of RGDRGD-ES (different concentrations at different time) on HUVEC cell

Specimen_001-Tube_001 - i 001-Tube 017 Specimen_001-Tube_003 Specirmen_001-Tube_003

A
7
Fig.7 The result of flow cytometer
A control group ;B:ES 30 pg/ ml ;C:RGDRGD-ES 10 pg / ml;D:RGDRGD-ES 20 pg / ml;E:RGDRGD-ES 30 pg / ml

2 RGDRGD-ES 24h  HUVEC % X*sn=4
Table 2 Apoptosis of HUVEC cell with the effects of RGDRGD-ES (different concentrations at 24 h)

RGDRGD-ES
pg / ml 0 ES 10 20 30 40 50
0+ 0 209+ 1.1° 2.0+ 1.07° 12,7+ 1.2*° 28.4+ 1.07%¢ 28.6+ 3.0 279+ 2.7°

Early apoptosis rate

Note:a:compared to control group P<<0.01 b:compared to the same group P<<0.01 c:compared to ES group P<<0.01.
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