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THERZOS%M C ki, FREHTFEERTI U251.203 A4 K LE —EEHEA.

X8 CHk, Ni-NTA Efaid, WRK
hEAS¥EE Nt TERINE A

CRREBE RN « A pHZ IR FAERK, K
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EES AN RS REEROBMMERT . &
THESERARB 1 2 TESR(NS) M 1 2T
CRC.RE —HFLUSERNRE I WHATTRMK.
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AXilEd SLAREREEESEF TRHE,
AHAENREIMAEGS CI,ERE C Rk FnE
b b0 KA A P s T TR R
1 MR 57%®
1.1 #H
1.1.1 E# 5 BAK: HMS174(DE3), pET32a JE K K
ALEERY; pET32a-cp3 HELREHNE,
1.1.2 FER KL% : Ni-NTA Resin B B 19E2
A, BBEHKWHE Promega, C KI5 HEM MH LR B
¥ B Sigma. Yeast Extract 5 Trypton ¥ § OXOID 2
B, REH RS oA .

{43%: X EE A 3h % %l 4 NBS3000 ( NBS, New
Brunswick, 3 [ ); Hewlett Packard 1100 HPLC
{ Grenoble, Franece); Kromasil C8 column

1.1.3  #f R 55 38 57 . DMEM, 1640 S5 W A
Gibco, A ' 293 20 M bk U 298 40 M Bk U251 Bk
AERERT '

1.2 FHE

1.2.1 THEHMHR.GRERBRAEKEKBITES
E(TREE K.

BEHEONER BHFA=1T#R CEKHNE

© HERFRHMEMHRAATIKSHEES  http

//journals. im. ac. cn



6 HEFF - ABRSEER CHRMERSE SERLRBUEHTR 929

$I pET32a-cp3 5% A HMS174(DE3) , # % F 600mL LB
PACHELTE. EEETMA 8L B (Yeast
Extract 50g, Trypton 50g, NaCl 40g, MgSO, 4.8g,
K, HPO, 70g,KH, PO, 26g), X ¥ )5 iH pH7.0, T A&
¥ (100pg/mL ), ¥ F 600mL, 37°C ¥ 3%, 2 mol/L
NaOW50% HM (HERBRBFEI WY A ELRED
pH7.0, IR BEH SR B R I A &, DA T WA i B
REEW AR PR M B L 3R e AR
( Yeast Extract 20% 1500mL, Trypton 20% 1500mL),
0Dy, = 11.5 B} 1mmol/L IPTG SR, E S )5 M 1h

BEE, %S 4h JERE. B.O, WEEE, RE, SDS
PAGE ¥l & ik 1 5.

1.2.3 Westemn-blot Bl i : B J £ SDS-PAGE HL 3%
&, % %3 PVDF R+, A& 5% B4 ¥ TBST &
ik ( 20mmol/L Tris, 150mmol/L NaCl, 0.3% Tween-
20, pH7.6 ) B A&, E—H (Rt A C-ERHim 5
1:100 AR/ BELE 5% I 4 8 TBST) BB F
1h J5,TBST # 5 x 10min, 3 (M BB R EBEM
EHR Ig-G K 1:2000 W 2% RIS 4 38 TBST)
¥ % 30min, TBST % 3 x 10min X, B /5 TBS ¥ 1
% 5min(20mmol/L Tris, 150mmol/L NaCl, pH7.6 ), %
fa, 86,

1.2.4 RAERAMAL. HEER, B0, ],
1 A Ni-NTA Sepharose, [ #10 A 2> 8 & H 5 90 &1 7
4 PMSF(0. Immol/L}, 4°C i #:0 f 2h f& ,2 A5 KR
#9 0 ~ 10mmol/L BEME#E BE BEH: BR L IERF R HER M #
FEA,AEERE Sm/h AR, RIGH S BHER
# 20mmol/L BEME¥E MR B & 01 R B R T .

1.2.5 REEONBSMRECIKBEKM B 4.
Ni-NTA M2 th 4k /5 19 FCP, & PBS & #r, W
YRR 1.5 mg/mL, B 1:200 ( W/ W) 0 A BEE H &S,
1:100 (W/W)MAMAKES B,37CEBM. 140 min /5
#4T RP-HPLC 7+ B, BEMEZMHH: 10% ~ 40%
(VIV) ZIE(& 0.1% (VI V)TFA) R ¥k ; vE IR Bt
[B,30 min; HiE:40 C; # & : ImL/min; 2140m &
M5 CRCRRHEMR T IR SR C B, 5T

1.2.6 MITHERN CERMARERE: U251 A
10% /N I 75 Y 1640 35 3% ,293 KA S 10% M4
i %4 DMEM =, 5 5F 4 h 5% C0,,37C. 40
#10° /mL Fi7E 96 FLAR Y, 100 oL ML B /AL,
BFE ARG, BEVR 16h, REBREXEARFKE C
FC O 40 BB 37 9 200 pl/fL . XPEEAE A C Bk, 58—
#UESITEE, B2 RBRB 1 K. F5XK55,. A

10 pL MTT/FL, 98 F 2h, B0 100 oL M4 SDS B H,
FRMCHE 2h. AIMEHNUME Ap . XRE
H 3%,

1.2.7 WA - BIERARLERTE0H. 8%
#Hikh P<0.05,

2 # E

2.1 IEMpsig

ffkr pET32a-CP3 ¥ 4L HMS174(DE3) )5, 188 T
BE, Fig.1 RFR pETR2-CP3HWEH R EHE, H
BIEHNAGT T7 EEKE 3 FHT 8, IPTC B S8
FHETAEMHFHEEEE(DE3) LM T7 RNA B M
REANTMES CPRWERABE, KA FENR
3BkD RS A CRK, M, ERGEHEOHN N KR
‘&4 6 x His 1ag, T LA A Ni-NTA #i{L B&RE .

pET-32a-cp3

6242 bp

B\ FiAEB pET-32a-cp3 %543
Fig.1 Structure of expression plasmid with

three-copy C-peptide gene

2.2 FRiEFH SDS-PAGE £ H1#0 Western-blot ¥

SLAB# MR RE, HREBIBEHE
355, TR A KA W Fig.3 Fin, BF
R, BLO S L 20 BI B AL DOSE B 4T SDS-PAGE 1
Westermn-blot 447 (Fig.2). ERBREZREGEAT
BT FEY BMEEHSTREINBWEL . BAE
HRF R KXY S00mg/L. KEAHBREMSED
MEZBANERELEEBN %, YRAEAN
MRittREEH-EHEE, RARKA C-REtm
HA—DLL (R G _HdEE=YHTR
W, B8 - RERUEENEAEY EHEZMEEA
FEE C Rk,
2.3 MEEAMFEMAgL

# F &5 Ni-NTA Sepharose 4 CHH LS 2h 5,
¥H, BHO~ 10mmol/L B RHRERELE
HHE ETRARFERTLIFREANER . REH
20mmol/L FBKME R MK B &R B (Fig.4). R ER
HO~10mmol/L B EBREFEFREREHE.F
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930 $ il T

7 ¥ iR 0%

i 20mmol/L SRR ME BE IR WS H I E 1. Z A W18
A5 B 4 200mg/ Lo

kD M 1 2

Bl 2 FCP ¥ SDS-PAGE 1 Western-blot 4} #

Fig.2 SDS-PAGE and Western-blot analysis
of FCP after fermentation
M: low range protein weight maker; l: before induction; 2: after
induction; 3: supematant; 4: the pellet; 5: Western-blot analysis of
expressed FCP

Terminal
257 .
20f
Inducement
5 15 N
S 10 Feed-in
Ay
5F
0 L
o 2 4 6 8 10 12
th
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Fig.3 Curve of FCP fermentation

B4 FCP % Ni-NTA /59 SDS-PAGE 431
Fig.4 SDS-PAGE analysis of the collected fractions purified

with Ni-NTA affinity column under native condition

M protein marker; 1: the flow-through; 2: elution with buffer NTA-20
directly; 3: eluted with NTA-20 after NTA-1 to 10 gradient elution;4: the

supernatant
2.4 CHRLSKK) RP-HPLC 5 B 4k

Ni-NTA ZE4L 5 B9 FCP YR 7E PBS v,
WERWE N 1.5 mg/ml, FTHEEAM ALY 60 min

A OMARIKE B#EfTHRECN + RN B UM
. 2h J5 , 8BRS, RP-HPLC B MMV ES
W, 5 CRRprMEMM L, EHE PN C REFHA
MRS B RN C A, FT. BRGATEH
# C BRI R 20mg/L.

2000 4
1400 -
1000 1
500
o Jor L
500

o J—dy )
o w0 2

Hmin

B5 CRKEBKE RP-HPLC 5147
Fig.5 RP-HPLC analysis of the enzymatic cleavage mixtures

A2140m

from fusion proteins with trypsin + earboxypeptidase B(A};
B is a standard C-peptide from Sigma

2.5 CHRMMBEKNER

o0 IS . T YL 16h J5, AR BERY C BK(0.3,
1 # 3nmol/L) FATRE S HE R C O MK, &
ok 1 A B R C kBB 68 B R I U251 AR
0 293 MK (Fig.6) , B A A B B F57 B 48
. ddEHRMERKRES TERXEE,3 nm/L 1

CHRERTEBNERRHINE.
O Control 0 Control
B C-peptied W C-peptied
028 0.29
g 024 027
£ 020 £ 025
= 06 <
023
0.12 021
03 10 30 ' 03 10 30

Concentration of C-peptide/(nmol/L.)  Concentration of C-peptide /(nmol/L}

Be CRM US1(A)M2B)AMRERNESR
Fig.6 U251 (A) and 293 (B) cell growth effects of 4 days
exposure of various concentrations of C-peptide
(0,0.3,1,3 nmol/L)

Data are expressed as mean + SD of three independent i . P<

0.05 versus control {0 nmol/L C-peptide)

3 it #®
LAREREEEZINEFREEASZR

BIRENSEREY. BAERELAECIEBAR

., X RESHAE GERER, HibmEHR,

MESREEERHFA X BEKKIE, 1SL AR®
REEEZHINEFREEASRETERLRR

CEhE, R CRRE KA A B T HRE

HIF 6 x His Mk RS Ni©° BAWEED A&
RARAERHEA  RITERT NmAH 6x
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68 EWFS ABESER CHRAES S EAREERE 93}

His tag AR S B O R ARIK pET32a, A A 4T B @ AMTAAKRTHLT BRETFRLEH
W~ 2h TGRSR MEEAGER, AR AR TRCH &R,
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Expression and Purification of Proinsulin C-peptide and its Cell Bioactivity

TIAN Li-Ping' ZHANG Yu-Jian' LI Su-Xia'? YANG Sheng-Li' GONG Yi'’
' ( Shanghai Research Centre of Biotechnology , Chinese Academy of Sciences, Shanghai 200233, China)
*( State Key laboratory of Bioreactor Engineering, East China University of Science and Technology , Shanghai 200233, China)

Abstract  Increasing evidemce suggesis thal human C-peptide is a biologically active hormone. Recemi siudies have
demonstrated that replacement of C-peptide to normal physiological concentrations in insulin-dependent diabetic (IDDM) patients
results in decreased glomerular hypediltration, augmented glucose uiilization and improved autonomic nervous function. Several
amall-scale clinical trials confirm these beneficial effects on nerve function and blood flow in other tissues. Therefore, research on
C-peptide should be encouraged and accelerated. In our previous studies, a gene fragment was obtained encoding three copies of
C-peptide and expressed in E . coli at high level in the eytoplasm. In the present study, we focus on the large-seale expression,
purification and cell growth research of recombinant C-peptide. Even witheut optimizing conditions, the wet weight reached
35.5g/L. and the fusion protein ( FCP) was expressed at high lever. The expressed FUP was efficiently separated from the
supernatant through Ni-NTA affinity chromatography, to obtain about 200 mg/L of the FCP with 70% purity. Single C-peptide
was produced by enzymatic digestion of trypsin and carboxypeptidase B through site-specific cleavage of the resulting gene
products and then released. RP-HPLC analysis suggested that the recombinant C-peptide obtained is the very same with the
standard C-peptide. In the later studies, we choose two kinds of cell line, U251 and 293, 1o testify the ceil growth effects of our
recombinamt human C-peplide and the results suggesied that C-peptide with 3 nmol/L ean exent maximal effects on cell
proliferation. In conclusion, the combined findings indicate that the recombinant C-peptide is a biologically active hormone.
Further studies on its cell siginaling should be brought te the scientific research arena.
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