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Construction , expression and activity evaluation of recambinant NuBCP-9/ Tum statin

(74-98) fusion polypeptide
YANG Jia-sen, Z0U Jia-ning, ANGW ei, X ING Ying-ying, X | Teo’
School of L ife Science and Technology, China Phamaceutical U niversity, N anjing 210009, China

Abstract Aim: To construct a prokaryotic expression vecor carrying NuBCP-9-tumstatin (74-98) (abbreviated
asNT) gene and i obtain the fusion peptidewith antitumor activity. M ethods: N ucleotide sequencesof antitumor
peptides NUBCP-9 and Tum statin (74-98) ,were connected via a linker (G, S); based on biased codons of E. coli
the fused NT gene was reconstructed using SOE PCR, and inserted into pET32a( +) vector, and trandomed in
E. coli BL21 (DE3) . After expression, the novel fusion peptide was purified through nickel-affinity chromatogra-
phy, Factor Xa digestion and ultrafiltration. B iological activity of the fusion peptide on ECV 304 and A549 cells
was evaluated by M TT assay. Results: A prokaryotic expression systan with NT gene was succesdully construc-
ted. The luble fusion peptide was accounted for approximately 25% when induced by 0. 5 mmol/L IPTG at 30

for 4 h. The purified fusion peptide could inhibit cell growth of ECV 304 and A549 with inhibition rates of
60. 8% and 65. 2% at 20M mol/L, regpectively. Conclusion: A novel fusion peptide with antitumor activity was
cloned, expressed and purified.
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NUuBCP-9 (Nur77-derived Bcl-2-converting pep-
tidewith 9 amino acids) Nur?77 (nuclear re- ,
cepor 77) , (121 (Tuntatin)
Bcl-2, Bcl2 : (Col V)
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1 Maeshima ' 1.2
Tag DNA (
Tun5 54 132 ); EcoR Hind T4
(51 DNA ( MB | Fementas ), a
T7 74 98 , ( NEB ); (
)
2.1 NT
NWBCP-9  Tundatin (74-98)
NWBCP9  Tumstatin (74-98) el ,
: (GS)s Primer Pranier 5.0
BUuBCP-9/Tumstatin (74-98) ( NT), , PCR,
BL21(DE3) , 1 P1f
EcoR a )
PAr Hind
1.1 TAA,
E. coli DH50, E.BL21 (DE3), 59 , 19
Tablel Sequence of oligos P1-P4
No. Oligp squence(fron 5’1o 3') Enzyme digestion site
Pif GACGAATTC|ATTGA GGGTCGE] TTTA GCCGTA GCCTGCA TA GCCTGCTGGGCGGTGGTGG EcoR |, Factor Xa Protease
Pof CCTGCTGGGCGGTGGTGGCA GCGGTGECGGTGECTCTGGTGECGGTGGCA GCACCA TGC
P3r GCAAAA TTGCACA CA TCA TTCACA TTGCAAAA CA GAAA CGGCA TGGTGCTGCCACCGCC -
P4r CGGAA GCTTTTACA GCCAA TA GCTA TAA TCA TTACGGCTCGCAAAA TTGCACACA TCA T Hind 11
PCR " (plicing by overlgp ex- DNA
tension PCR, OE PCR) NuBCP-9/ [8]
(G 9 ; /Tunstatin (74-98) 1 2.3
PCR: P2f  P3r , Taq PETNT
,94  3min;55 2 min; 72 10 min BL21(DE3), PETNT/BL21 (DE3)
2 PCR: 1 PCR PETNT/BL21 (DE3) 5mL
, P1f PAr, PCR LB , 37 ,
194 4 min; 94 50 s 60 50 s 72 1% LB
1 min, 29 72 10 min , (A 0.4 0.6), 0.5
mmol/L IPTG , 25, 30, 37
2.2 NT 5h , BS(pH
DE PCR 7.4) ,
, DNA NT EcoR Hind DSAGE ,
) , 1 6 h,
pET32a( +) , NT BandScan ,

pET32a( +) NT, DH5aq,
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2.4 Trx ANT 5u mol/L , ECv 304
Trx A ,
20 mmol /L NTA -Resin B uffer , 3.1 NT
) PCR
pPET32a( +) Trx ANT 6 xHis , ,
, NTA Resn 1
0.45U m , , I E G R F S R S L H
NuBCP-9
50. 100. 200 300 mmol /L att gag ggt cge it age cgt age ctg cat
' ' S L L[G G G G S G GJ Linker
' ' age ctg ctg gge ggt ggt gge age ggt gge
PSPAGE [6G G S G G G G S| T _M __
get gge et ggt gge get gge age ace atg
25 P F_L F C NV ND.V
TnANT a ceg ttt  ctg ttit  tge aat gtg aat gat gtg Tumstatin
£ N F A S RN D Y S (74-98)
1.5 ! tge aat ttt geg age cgt aat gat tat age
(50 mmol/L TrisHCI, pH 8.0, 0.1 mol/L NaCl, Y W L o+
5 mmol/L CaCl) 21 6 h fat tgg clg taa o
10 kD TrA Figurel Designed DNA sequence and anino acid sequence of NuB-
Sephadex G-25 CP-9/Tundtatin (74-98) (abbreviated asNT)
Tricine- PA GE The anino acid sequence of the peptide recognized by Factor Xa, NuB-
ricine-PSPAG CP-9, the linker and Tumstatin (74-98) are denoted with underline,
double line, pane and broken line, repectively
2.6
PLEPCR , 4
2.6.1 ECv 304
: PCR, 180 bp
ECV 304 10 % 2
(FCS) 100 U /mL 100 U /mL ’ ’
M PCR
DM BM , 37 5% QO,
00} ,2 3d 1
! 5 103 2 000
96 , 180p L, 1000
24 h 750
' 500
200 L, 1,5,10,
250
15, 20 Y mol/L, 15 Y mol/L 100
(Endodtar) , BS,
3 , 48 h 4h 96 Figure2 Intact fusion polypeptide N T was anplified by the SOE PCR
1200 L 5 g/L M: DL2000 marker, Lane PCR: the target gene fragnent by the
’ DE PCR
MTT 20 L, 4 h
, DM 150u L, 3.2 pETNT
10 min : (B-X- ,
800 )570 imm 630 M (A) ., 1% 180 bp
= [ (Aoonlrol - Alesl) / ’ ’
Aol ]| X100% 3 pET32a ( 3)
2.6.2 A5B49 Invitrogen , PETNT
A549 1640 , )



4 : NuBCP-9/Tumstatin (74-98) 367

Figure3 Identification of recanbinant pET32aNT by restriction en-
zyme digestion

M: DL 2000 marker;, Lane 1: pET32a( +) vector digested by EcoR |/
Hind I1I; Lane 2: recombinant pET32aN T digested by EcoR [/Hind I11

The arrovhead indicates the target gene fragnent

3.3
PETNT BL21,
, 25,30, 37 5h,

Figure4 D SPAGE analysisof expression protein induced for differ-
ent tmewith 0. 5 mmol/L IPTG at 30

M:Marker, Lane 1-7: Induced for 0, 1, 2, 3,4, 5, 6 h, repectively. The
arrovhead indicates the target protein

3.4 Trx ANT
TrxANT , DSPAGE
, 100 mmol/L
, 200 mmol/L
99% ,
( 5)
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Figure5 Affinity chromatography (A) and 9 S-PAGE analysis(B) of
the fusion protein at purification stages

M: Protein marker, Lane 1: Sluble ttal proteins of pET-NT/BL21
(DE3) ; Lane 2: Proteins penetrated from the Ni2* NTA resin when
Sampling Lane 3-6: Eluted from the Ni2* NTA resin with 50, 100,
200, 300 mmol/L imidazle, repectively

3.5
TexANT a
, 10 kD TrA
' Sephadex G-25 ,
NT( 6)

Figure6 Cleavage and purification of fusion protein Trx-NT
M: Protein marker, Lane 1: Purified fusion protein Trx-NT; Lane 2: Re-
aulting final purified NT fusion peptide

3.6
5 x 10’ ECV 304

A549 NT

48 h , MTT Asgo
NT
, NT
200 mol/L
60.8%  65.2% ( 7),
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Figure7 Inhibition of canbinantNT on poliferation of human umbili-
cal vein vascular endothelial cells ECV304 (A) and human lung adeno-
carcinomaA549(B) (x+s n=3)
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