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into fusion partner of pED plasmid which is helped to purification, entitled the new recombinant plasmid 5 #Exendin-4 analogue

polypeptide gene and fusion partner gene was linked by acid hydrolysis gene, transformed to £.col/i BL21 and the fusion protein
was induced by lactose. after acid hydrolysis, the Exendin-4 analogue polypeptide separated from fusion chaperon. Anion
charge chromatography were used to further purification. 6 to 8 week-old ICR mice were injected(s.c) with Exendin-4
analogue, blood glucose and plasma insulin level was detected in different period after oral glucose tolerance test. The
results show that high expression of inclusion body was induced by lactose, which accounted for 40% of germ proteins, the
Exendin-4 analogue was obtained with the purity of 91.8% after being purified by anion charge chromatography.
Bioactivity assay showed that the level of blood glucose of mouse which treated with exendin-4 analogue was obviously

decreased to normal(P<0.01), and the level of plasma insulin was increased obviously (P<0.01).

Keywords: Exendin-4 analogue, bioactivity, blood glucose, plasma insulin
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ZARE ], Exendin-4 HAG e 5 25 M AR 1
(RS 2, e B A AR,
BE MBS R =4 1R HHESS L Bk
ST, IF B HRE g K T GLP-11,
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s A 0 O & (R A T AR TR IR
N 5196 A (GeneScript Corporation 23 ) ) ;
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FIEARAE, Hkk E. coli BL21 A SEH % (117 .
T IE % 6~8 JEIWE , MEPE ICR /N 37 M K5
wabs [ SHIES: SCXK(F57)2007-0001 ),
1.2 A%
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Fig. 1 Construction of 5# recombinant plasmid.
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%1 5|4 DNA F7
Table 1 DNA sequence of primers

Primer
name

Primer sequence (5'-3")

Restriction enzyme

M1 AAAGGATCC GCCGCATGGCGAAGGC

M2 AAAAAGCTT AATCTGCACCAGAAGACGGACCAC

P1 ACTTTAAGAAGGAGATATACCA

BamH [
Hind III

TTCGGATCC GCACGGCTTTTTTTACGTTTACGTTT

12 CGGTGCAGGGCACGGCGGGC

BamH [

The bold sequences indicate restriction enzyme sites.

Y2 h, 4ifk@E=4 1. T4 DNA %38 16 C
WA= T 1 SR E =55 4L E. coli
BL21 B2 S MLE R AT T 100 pg/mL RARE:
I LB BEARRGFREE L, 37 Cadnddiis, HREUH
PRI TRVE PCR %528 J5 ) .
124 REEANFHIRIEZSELAL

PP AERf G, TR SE 00 i R Al R LA
R IR AE, DL 1% 4R EAE LB K
37 'C. 220 r/min #RFH55% 8~10 h )5, 5%MWiE
it 6.5 L EARI AW, Wi 1%
PRI, B ECH 560 v/min, FEES
3.5 hJ& ODgoo i5 % 1.4, i AL ¥ S 5 mmol/L
PFLAS S, 8 h S IR K , 4 °C .12 000 r/min
B0 15 min, YCEER A, SDS-PAGE il gl & 2
FIY 2R 0l

oy e Al RS SCRRI19TARML . RIS AR Ay
WARHE 4 mL/g B9 F RN A TR 1A 244 22 vh il
(0.02% V% M, 0.75% TritonX-100, 50 mmol/L
Tris-HCL, 1 mmol/L EDTA) 37 C. 220 r/min #&
iSRRI R, 4 °C L 12 000 r/min
B0 20 min WAEDTHE . 850246 5 iR DIE
T 10 mL AR VERRIE 1 (0.2% TritonX-100,
50 mmol/L Tris-HCI), Kffl A 87 TR 1
HEIZIRYS 2 h )5 ,4 °C .12 000 r/min £5.0> 20 min
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PEIJE 4 °C .12 000 r/min 25.0> 20 min WAETTHE .
1532 AL IR A TEALIR R VR 2 (2 mol/L JRE,
10% TritonX-100) H¥E#% 2K, 4 °C .12 000 r/min
250 20 min YR BRI SE 1AL AR o B ve AL AR
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Tris-HCI), %], 4 CHiiFFid 7, 4 °C .12 000 t/min
B0 20 min, WBE FIEW . BRI HIEHTT S
B UTHE, EAEIA 0.5 fHARRAY—20 CHi
MTCAK B, SRR AU 4 R,
—20 CJiC & 20 min, 12 000 r/min &.[> 20 min,
WA i . B LA BWEPImA 1 AR s
K CBEDTRERS &1, —20 “CHLE 20 min,
12 000 r/min &5.0> 20 min, Y& FiE. MEOE
I 3 AR R B A TG K B DUTE LA
FEM, —20 CHCE 2h, 12000 r/min &.L> 20 min
JEETE, SEIRGE N
1.2.5 RBAE R RRRKF

RS A 50 mmol/L ERRIAR (Rla
EHSEN 5%), BT 48 CKIFHKM 48 h,
W IR KA 5 (W pH 43 3R E 7.6, 9.3, AT
S S PTTE, 4 CHUE 2h 5, 4 °C . 12 000 r/min
B0 20 min B0, KBRUOETRRER, 53
EFE)i N o= S k-
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1.2.6 Exendin-4 Z5 YR 4ifk
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UEBRTA); 25 O A/ N R 45 T A R IR L
Geopil . AN IT 4255 15 min, H#EH
2.0 g/kg #i%EIHE, JFTAIEMAAS 0. 100 20,
40, 60, 80, 100, 120 min XJ /) BLHATE # kX
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2 Exendin-4 £ EF R PCR B4R
Fig. 2 Application results of Exendin-4 analogue gene
by PCR. 1: DNA molecular marker; 2: product of PCR.
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Fig. 3
1: DNA molecular marker; 2: product of recombinant

PCR identification of recombinant plasmid.

plasmid.

WSS AL, TEAIRX 7312 22.11 kDa 4bF]
DR R R B RIB R, KNS HUHARSRE, 2
BandScan #{F5r#Hr, Ribw2 G EAKSEAR
40% (K&l 4). B2 M3 85 Exendin-4 241
Prid 0.3 mol/L NaCl it il AU £ 51k
g 25 Tris-Tricine-PAGE k)5, BandScan
AR5 B AR SRR 91.8% (K1 5), BT
T, T20CHRAF HILMEZE BTil 4y i i) —2H 0
S FRAAEZE 22, SN T ASFEIASEOY B i
W miz 4139 2 [M+Na]', m/Zz 4161 2
[M+2Na-H]", m/z 4183 J&[M+3Na-2H] %545, H
oA B B BRARXS 53§ Bty 4 116.4 Da, 5
PR HEAE 4 115.95 Da H:A—3 (& 6).
2.3 Exendin-4 ZE{0049 B9 A% 75 (44
iR 2, Exendin-4 FHAZE, BT
2.0 g/kg Hi%HE, TERIEME AT, Exendin-4 45
7R 12t 2 W R S N, A TE R RO DG &R
Exendin-4 #5541 5 25 X G4 AH LU BEAS 1 2%
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MEAR B (P<0.01), 5 GLP-1 &34 4H
R E A B35 (P<0.01), SIS RHM It
IFA 5| LA AR

kDa M 1 2
97.4 —i% .
66.2

43.0

31.0

20.1

14.4

4 SDS-PAGE Hjktaillft & EBRIERER

Fig. 4 SDS-PAGE analysis of fusion protein.
M: protein molecular marker; 1: non-inducing expression
of fusion protein; 2: lactose-induced expression of
fusion protein.

5 Tris-Tricine-PAGE H jk#& il Exendin-4 250147
w4

Fig. 5 The purity analysis of Exendin-4 analogue by
Tris-Tricine-PAGE. 1: Exendin-4 analogue; 2: insulin.
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Fig. 6 ESI-MS analysis of Exendin-4 analogue.

% 2 Exendin-4 EEYHEMEFEM (5% A3 BE LK P<0.054P<0.01; 5 GLP-1 4L "P<0.05,
*#p<0.01)

Table 2 The activity of Exendin-4 analogue in decrease hypoglycaemia (Compare with control *P<0.05,
#%P<(.01; compare with GLP-1 P<0.05, *P<0.01)

Blood glucose level (mmol/L)

;1;11111]:16; Insulin GLP-1 GLP-1 GLP-1 Exendin-4 Exendin-4 Exendin-4

Control analogue analogue analogue
20 pg/k; 20 pg/k 80 pg/k 140 pg/k:
(20nghke) (0nghke)  (BOnghke)  (140ngke) 5 oike) (80 pghke) (140 pgke)

0  3.67£0.74 3.59+0.70  4.09+0.45 3.96+0.73 4.01+0.59 4.00£0.70  3.74+0.85 4.19+0.69

10 19.17+1.49 9.46+2.49 18.46+1.19 17.86+1.05  15.87+1.78% 18.89+1.22  16.46+0.54"% 10.74+1.28"*
20 16.69+3.33 3.36+0.86 10.84+1.02  14.66+1.17  13.24+1.57  10.84+2.34** 10.10+1.25"  7.44+0.98""*
40 12.37+1.61 2.53+0.68  5.74+1.25%*% 8.54+1.19%* 9.06+2.01** 9.04+0.99% 927+2.46™  6.43+0.65"
60 10.04+1.97 3.34+1.65 5.49+1.99%* 6.97+2.27 7.20£1.26%  6.21£1.29™  7.37+0.807  7.29+0.99

80  8.61+0.97 3.17+1.37  5.54+1.55%* 5.97+1.22%* 6.03+0.82** 6.11+1.417°  6.36£0.61"  6.00+1.35™
100 8.14+£0.76 2.46+0.68  7.57+2.40  6.54+0.98*  5.13+1.15%* 5.66+0.89"  5.81+0.32"%  4.96+1.35"
120  7.70+£0.53 2.7140.67 6.39+1.55%  5.54+0.61** 4.83+0.67** 5.19+0.68"  5.13+0.56"  4.76+0.52"*

24 Exendin-4 £UDMRHBEG R wEr  Dxondind TRDIIOI b SRS
3 T i 3R R & R BE (P<0.01); Exendin-4 2§

ME 7 ATLLF H, Exendin-4 454525 41/ WML, . mHlEAS GLP-1 &5 =4l
BT A A W A, LI B R KA T LG IR RE M L TR R B S Rk
A, IR RN, S Al (P<0.01).
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D
(=]
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[ Control (n=7)
Insulin (n=7)

~
S
T

=)

£

= -

E ## E= GLP-1 20 pg/kg (n=7)

% 30 w T ([0 GLP-1 80 pg/kg (n=7)

7 - 29

20l #o B GLP-1 140 pg/kg (n=7)

< 1) ok (<A q .

g & . o ?%gi Exendin-4 analogue 20 pg/kg (n=7)

z e

= 10 e % mm § %ﬁ X Exendin-4 analogue 80 ug/kg (n=7)
4

0 |l| At [ 5%% Exendin-4 analogue 140 ug/kg (n=7)

7 Exendin-4 EMM AR S ZREFM (5= A RA LK *P<0.05, **P<0.01; 5 GLP-1 A L5 P<0.05,
#p<0.01)
Fig. 7 The activity of Exendin-4 analogue in plasma insulin. Compare with control *P<0.05, **P<0.01; compare with

GLP-17P<0.05, *P<0.01.

3 AR

H i i B TR )7 53845 Exendin-4 JH:
KRB RGILAPI: ~REEKRBER
g5, ka4 RE T Exendin-4 JE PR 7E 3
TEEESREERE T R W ERIR , Rk AR, FIE
P REAE U e R B BE 52 T Exendin-4
B FE K BRI b R ik, Rk, H
I THT R F NIRRT 2 ME L, BTG
PN 8135 82 Exendin-4 25U ER B AR,
A ALl A rp e A i R, RS2
T HGERN)ZT , ATIANRE 2B T REAFAE 1Y 2R 1
Wity , S0 H B AR, R KIAITRE R
KRG, A SCHRPE S AT B R B i ik
Exendin-4, FIk 8K, S T TR 20 B4tk
o H AR bR 2 H A Mok bR 2, X 7E
—EFEE A2 T Exendin-4 TG ME; AR5
JIE R R KB R R RS, AlG 8 H DAL
B FRIE, e TRk s 5 5 ik )
#IASE S, RBERAL, HEA LU EEY)H
o BB AE B A, RS R R K RS TE
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Exendin-4 Z5{L14Y) N % 5% B 10 i 2 W e 0 AR P
J&, BRI RS RRRES (DPPIV) K, A2
SO HAh, Exendin-4 25U LR PERK,
N EGF LB,

AN FIH] pED #i{A%K3i5 Exendin-4 21U
Y, FEEAE, R ERIAZS AT, g
AR5 H RS f SR, oK b A
B K 53— 28 AF I 1Y) % 22 K I 12 R 468 H, s L
VERR L, A A0 2 A TR B 0 I &
o AWIGE pED ARG AR BRI XSG s T
CPPCPA kBt Ko KRKRKKSR JkBEHIHEEN , M
B R 5 # ik, CPPCPAP kB & & 2k e w1l
Fill A 2 P =2 R A B A8 U AT 3, TR A
AL R S5 B ; KRKRKKSR K BE & 7 AT
P SRR TR A PR A4 S 5.15 T+ 9.30,
Y5 Exendin-4 &I Y A5 L AT 4.59 220EH0K, fi
A RTOVE R R B 1 K B A B BT 43 B
alifb 5k

FH S G045 5 mT LI 20 A € R Exendin-4 28
L HAG A IR % 3R 0% 43 0 S0 U E T, O
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LI 2 e BE RO R 1Y AR 1
R Ja 2 AT FR vy 2 BUBE PRI Sy, K
RSB 1 — 25 U R A5 HAT A R 19 5 B 4 a3
B I PR AT & (HbALe) 7KFHIFE I
HARN 23 1255 AH OB
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