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Protein and its Pro-apoptosis Activity to Cancer Cells in
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B-Cap-37 Survivin ~ ¢cDNA 34 Thr Ala
HIV-TAT HIV-TATm Survivin  T34A 5
pRSET-B-HIV-TATm-Survivin  T34A E. coli BI21 DE3
45% 3.7L 650mg/L
96 % HIV-TATm-Survivin T34A B-Cap-37 SW1990
SSMC-7721 4h Hela
EVC-304 24h  MIT 120p2g/mL SW1990 B-Cap-37 SSMC-7721  Hela
89% 63% 59.5% 39% SW1990  B-Cap-37 60p.g/mL
48h 25.6% 19.3%
65% G
HIV-TATm-Survivin  T34A B-Cap-37  SW1990
Q786 A 1000-3061 2006 02-0285-08

Abstract As a novel member of the IAP Inhibitor of apoptosis protein family survivin was observed to be expressed in most
human cancerous cells. Fusion protein TATm-survivin T34A  has drawn considerable attention because it is a potential anti-
tumor protein that can be transduced into cancer cell with the help of HIV-TAT domain. In this study the ¢cDNA encoding
survivin was cloned by RT-PCR from human breast cancer cell lines B-Cap-37. An expression vector of pRSET-B-HIV-tatm-
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survivin  T34A  was constructed by PCR after survivin T34A  was mutated by site-directed mutagenesis. Subsequently the
resultant plasmid was transformed into E. coli BI21 DE3 . Recombinant HIV-TATm-Survivin T34A protein was expressed
efficiently with 0.5mM IPTG as inducer reaching a yield of 650mg/liter as inclusion body in fermentation culture. The
inclusion bodies were solubilized refolded and purified to a purity of 96% by ion exchange chromatograghy and size-exclusion
chromatography. Remarkable effects of the purified recombinant HIV-TATm-Survivin T34A on the morphology of cell line
SW1990 and B-Cap-37 were observed after being administrated for 4h. MTT assay showed recombinant HIV-TATm-survivin

T34A  protein could inhibit significantly cell proliferation of SW1990 and B-Cap-37 and SSMC-7721 in vitro. Apoptosis rate
and cell circle of SW1990 and B-Cap-37 that had been treated with target protein final concentration 30pg/mL  were detected
with flow cytometry. Results revealed that more than 65% cancer cells were arrested at G; phase. The study suggested that

TATm-survivin  T34A  protein was a hopeful protein drug in the treatment of cancers by facilitating apoptosis of cancer cells.

Key words recombinant HIV-TATm-Survivin T34A  expression and purification pro-apoptosis bioactivity SW1990 and B-

Cap-37 cancer cell lines
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Caspase-3 HIV-TATm-Survivin T34A
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6 Survivin SSMC-7721 Hela
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Survivin Promega pRSET-B-vector Invitrogen
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Survivin HRP-IgGFc CaCl; 2H,0 0.02 MgSO, 7H,0 0.3
Santa Cruz g/L 1.3
10 10 10 K,HPO; 3H,0 4 Na,HPO; GenBank
12H,0 7 NH, ,S0O, 1.2 KH,PO, 2 Survivin Accession No. CR541740 Vives
g/l MnSO, 5H,0 0.001 CaCl, E 1997 HIV-TAT Yang Y
6H,0 0.004 Na,MoO,- 2H,0 0.002 ZnCl, 0.002 2002 e 6
1

CuSO; 5H,0 0.001 H,BO, 0.0005 FeSO; 7H,0 0.02

1

Table 1 The primers used in the study

Primers

Sites of restriction endonuclease Purpose of primer

Pbl  5'-gaalteggccggetecaggacattcae-3’ EcoR | Cloning of survivin cDNA
P2 5'-gtcgaattctcacaggtctgageagegatectgcttget -3’ Xho 1
Pml 5'-cttggagggctgegectgegecceggageggatggeegagge-3' Mutation to survivin
Pm2 5'-gecteggecateegeteeggggegcageegeageectecaag-3'
Ptatl  5'-ctegtegtcaageacgtegeatgggtecceegacgttge-3’ Introducing TATm into
Ptat2  5'- cgcatatgtacgclegtaaagetegtegtcaageacgtcge-3' Nde | N-terminal of Survivin
Prt  5'-gtcgaatictcacaggictgageagegateetgettg -3 Xho 1 T34A
1.4 Survivin cDNA 1.7
B-Cap-37 mRNA RT- BI21 DE3 /pRSET-B-TATm-
PCR cDNA DNA Survivin - T34A 5% LB/
poly A pGEM-T Vector DH5«a Ampicilin  100pg/mL 37C
ODgye 0.6 0.5mmol/L
IPTG 4h
Survivin T34A BI21 DE3
pGEM-T Vector 1.8 SDS-PAGE  Western
DHS5«a
2
PCR SDS-PAGE 4% 15%
R250 Smart Bio-Rad
1.5 HIV-TAT
HIV-TAT Survivin HRP-IgGFe
B Western
HIV-TAT HIV-TATm 2
PCR Survivin T34A 1.9
N HIV-TAT Y-G- Bioengineering KLF2000 3.7L
R-K-K-R-R-Q-R-R-R Y-A-R-K-A-R-R-Q-A- 2.5L 5%
R-R 37C Batch
1.6 PRSET-B-TATm-Survivin 30% pH
pH 0D gy 8
Survivin  T34A IPTG 0.5mmol/L 4h
PCR N HIV-TAT
pRSET-B E. coli BL21 1.10 HIV-TATm-Survivin T34A
DE3 Survivin T34A 20mmol/L pH 6.5
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1% Triton X-100
6.5 4C
20mmol/L

Sepharose

20mmol/L pH
8mol/L
pH 6.5 SP-
Superdex-75

1.11
T34A
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37°C 30min 50pg/ml. PI 30min
FACScan
2
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Cap37 RNA RT-PCR 1
450bp
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Xho |
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1 E. coli BL21 DE3
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PAGE  Western Blotting
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tatm-survivin  'T34A

650mg

c_a@mcgcrcgmaagctcgtcgtcaagmcgmg atgjegtoccecgacgttgececetgeetggeageectttctcaaggacca

\_’ HIV-tat mutant <_|_> Survivin (T34A) mutant

(Nde 1)

ACCTh—~GCC

ccgeatctctacaticaagaactggeccttettggagggctgegectgegecccggageggatggec gaggetggettcatceactgeeeca

&8

&8

ctgagaacgagccagacttggeecagtettictictgettcaaggagetggaaggetggpagecagatgacgaccecatagaggaacataaa

aageattcgteeggttgegetttectttetgtcaagaageagtttgaagaattaaccettggteaattittgaaactggacagagaaagagecaag

aacaaaattgcaaaggaaaccaacaataagaagaaagaatttgaggaaactgcgaagaaagtgegeegtgecategageagetggetgece

atggatcgag (Xho 1)
<+—

1 pREST-B-HIV-tatm-survivin  T34A
Fig. 1 Targeted sequences of the recombinant vector pREST-B-HIV-tatm-survivin = T34A

2 SDS-PAGE
Western-blot
Fig. 2 Analysis of expressed target proteins
by SDS-PAGE and Western-blot
1 molecular weight standards 2 and 3 total proteins containing target
protein of induced cells 4 total proteins of uninduced cells as control 5
Western blotting analysis of recombinant TATm-survivin  T34A  with
rabbit anti-human survivin polyclone antibody as primary antibody and goat

anti-rabbit IgG horse radish peroxidase HRP as secondary antibody.

2.5 HIV-TATm-Survivin T34A
8mol/L. 20mmol/L
pH 6.5 SP-Sepharose

SDS-PAGE
96 % Fig.3
480mg 96 %

kb
1160 — -

60,2 —— [—

45.0—

3x0—

25,00 —— —

84— .

14.4—

3 SDS-PAGE
Fig. 3 Analysis of purified target proteins by SDS-PAGE
1 molecular weight standards 2 total proteins of induced cells 3
fraction of fusion protein purified by cation-exchange chromatography
column on SP sepharose 4 purified HIV-TATm-Survivin  T34A  protein

by size-exclusion chromatography column on Superdex-75.

2.6 TATm-Survivin T34A

4h
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B-Cap-37 SW1990 4 60pg/mL SW1990  B-Cap-37
48h 25.3% 18.7%
TATm-Survivin T34A 24h Fig.6
MTT SW1990 5 60 pg/mlL
MTT
SW1990 B-Cap-37  SSMC-7721
SW1990
48p.g/mL SW1990 65% 2
B-Cap-37  SSMC-7721 43% SW1990
42.5% Hela TATm- G, 47.3%
Survivin  T34A EVC-304 66.4% S 42.6%
120p1g/mL 4 21.5% B-Cap-37 Gl

89% 63% 59.5% 39% 54.4% 65.7% S

Fig.5 38.8% 20.4%
4 HIV-TATm-Survivin T34A B-Cap37 SW1990
Fig. 4  Effect of Recombinant HIV-TATm-Survivin T34A on the morphology of B-Cap37 and SW1990
A" and A are human breast cancer cell lines B-Cap37 treated and untreated respectively.
B’ and B are human pancreas cancer cell lines SW1990 treated and untreated respectively.
Survivin
3
Survivin
Survivin IAP 70.9% ~ 88% 70.7% 70%
63.5% 30%
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Drug content/(ug/mL)
Survivin hr34Ala PADT34A
5 5 MTT
Fig. 5 Inhibitory rate of target protein to 5 cancer 15
cell lines by MTT assay
Percentage inhibition rate observed in B-Cap37 SW1990 SSMC-7721
EVC304 Hela cells in the presence or absence of renaturated HIV-
TATm-survivin T34A  as assessed by MTT assay. These data are means
+ SD of three independent experiments followed by treatment and control Survivin
for 24h.
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Fig. 6 Effect of target protein on pro-apoptosis activity of cancer cell lines SW1990 and B-Cap-37 by flow cytometry
A and B Representative of the profiles of cell cycle distribution of SW1990 treated with 60p.g/mL and Opg/mL respectively C and D Representative of
the profiles of cell cycle distribution of B-Cap-37 cells treated with 60p.g/mL and Opg/mL  respectively.
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