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Purification and Characterization of Glucagon-Like Peptide-1 and

Human Serum Albumin Fusion Protein Expressed in Pichia pastoris
CHEN Jia-Qi GAO Zhi-Hui ZHU Yuan-Yuan YANG Wen-Bo BAI Gang”

College of Life Sciences ~ Nankai University — Tianjin 300071

Abstract A fusion protein of glucagons-like peptide-1 and human serum albumin GLP-1/HSA  was expressed and secreted into the fermentation
broth with recombinant Pichia pastoris. The productivity of expressed GLP-1/HSA could reach 63.6mg/L in 10L fermentor. After concentrated with
hollow-fiber ultrafiltration membrane GIP-1/HSA was purified from fermentation broth by hydrophobic chromatography negative ion exchange
chromatography and gel filtration chromatography in turn. The HPLC analysis showed that the purified GLP-1/HSA had an overall purity of 95.8% .
Furthermore  the analysis of in vivo activity indicated that GLP-1/HSA had the bioactivity of native GLP-1 and could significantly reduce blood
glucose level 4h after intraperitoneal administration. It was concluded that a great deal of GLP-1/HSA with higher purity could be harvested by Pichia
pastoris expression system and the established purification methods. Preliminary studies show a new potential for developing the long-acting GLP-1
analogs for clinical applications.
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GLP-1
8
Pichia pastoris
GLP-1/HSA
GLP-1/HSA
1
1.1
1.1.1 GLP-1  HSA Sigma
6000
Phenyl-Sepharose CL-
4B Sephadex G-100 Pharmacia DEAE
cellulose-52 Whatman
HRP IeG OopPD
HSA
1.1.2 Pichia pastoris GS115/GLP-1/
HSA 13 PCR
GLP-1/HSA
pPIC9K pPICOK/
GLP-1/HSA Pichia pastoris GS115
G418
1.1.3 BMGY YNB
1.34% 2% 1%
0.1mol/L. pH6.0 1% 4%x107° %
1.1.4 BIOTECH-10BGZ
1.1.5 7~8 KM
1.2
1.2.1 GLP-1/HSA Pichia pastoris
GS115/GLP-1/HSA 5 mL. BMGY
28°C 200 r/min 500 mL
BMGY 24 h
10L 5 L BMGY
28C
200 r/min 5 L/min pHS5.5 10 h

0.2 mL/min
8 L/min pH6.0
4°C 5000 r/min

28°C
60 h
15 min
4°C
1.2.2 GLP-1/HSA
HSA
HSA 100 pL
100 ;L
100 pl. 37C
2000 HRP
1 h PBST
1 mol/L. H,SO,
HSA
HSA
1:1.06
1.2.3 GLP-1/HSA

20%

150 mlL
Sepharose CL-4B

20%

ELISA
0.02 mol/LL
DEAE cellulose-52
Omol/L ~ 0.3mol/L. NaCl

100000
1 h PBST
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250r/min

GLP-1/HSA

ELISA
2 pg/mL
5%
HSA
HSA
IeG 37°C
OPD

490 nm

HSA

GLP-1/HSA

Phenyl-

1.5¢m x 40cm

280 nm

pH5.7

1.5ecm x 10cm

Sephadex G-100

1.5cm x 40cm 0.02 mol/L
pH7.4
-20C
1.2.4 GLP-1/HSA  SDS-PAGE ~ HPLC
SDS-PAGE
11% 5%
HPLC TSK-GEL
G2000SWXL 30cm x 7.8mm 0.15 mol/L
NaCl 0.02 mol/L pH7.0
0.8 mL/min SPD-10AV
280 nm
1.2.5 KM 16h ~
18h
1.5 mg/g
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2.1 GLP-1/HSA
Pichia pastoris GS115/GLP-1/HSA

5L BMGY 10L
1
DO
10h
DO
GLP-1/HSA 30h
60h 63.6mg/L
SDS-PAGE
70 kD 2
Methanol —#-DO
100+ —&— GLP-1/HSA 120
—O— Wet cell weight
32
|
s e
3 ZE
o
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CA AbAA 1 I L L L 0
0 10 20 30 40 50 60 70
Culture time/h
1 Pichia pastoris GS115/GLP-1/HSA
2.2 GLP-1/HSA
3.7 GLP-1/HSA 3.3
89.5% Phenyl-Sepharose CL-4B
DEAE cellulose-52 Sephadex G-100
GLP-1/HSA
69.1 16.0% 1
2.3 GLP-1/HSA
GLP-1/HSA SDS-
PAGE GLP-1/HSA
2 HPLC 95.8%
3 GLP-1/HSA
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1  Pichia pastoris GLP-1/HSA

Total ~ GLP-1/ . Purifica- Recovery %
. Purity K
protein HSA o tion
(

mg/LL mg/L, fold  Fractional Total
Si tant
pernatan 4615 63.6 1.4 1.0 100 100
of broth
Concentrate 14280 212.0 1.5 1.1 89.5 89.5
Phenyl-

Sepharose CL- 1140 360.2 31.6 22.6 45.3  40.5
4B

DEAE
269.9 180.8 67.0 47.8 50.2 20.4
cellulose-52
Sephadex
G100 227.3 220.0 96.8 69.1 78.9 16.0
5
A e
20— e
14— - '
2 GLP-1/HSA  SDS-PAGE
M 1 2 3 Phenyl-
Sepharose CL-4B GLP-1/HSA 4 DEAE cellulose-52
GLP-1/HSA 5  Sephadex G-100 GLP-1/HSA
14
12 4
10 1

Voltage/mV
[=2
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AR L LR LR R Lin) LUl LR L) L) LR LR LA Lo o
02 4 6 810121416 182022 242628 30
Retention time/min

3 GLP-1/HSA  HPLC

2.4 GLP-1/HSA
GLP-1/HSA KM

4
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0.01 pmot L™" /kg 0.1 pmol L' /kg
1 pmot L™' /kg GLP-1/HSA 1h
P
<0.05 P<0.05 P<0.01
GLP-1/HSA
0.1 pmot L' /kg GLP-1  GLP-1/HSA
GLP-1
1h
GLP-1/HSA 1h
4 h
5
16 1
——Salin
1l s ——GLP-1/HSA 0.01(umol L' ykg
#* —A—GLP-1/HSA 0.1 (umol L Ykg
12 %% —A—GLP-1/HSA 1(umol-L ' Ykg
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xxs n=10 / * P <0.05
* * P<0.01.
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£ 1ot
=1
e —i— Saline
B 6 Hwx
g —— GLP-1 (0.1pmol L™ ykg
4+ —A— GLP-1/HSA (0.1umol-L " ykg
2 -
O Il 1 1 1 1 1 1 1 1 L L L L ]
0 1 2 3 45 6 7 8 9 10 11 12 13
t/h
5 GLP-1 GLP-1/HSA
KM
20 min
xxs n=10 / * P<0.05 * *x P<
0.01 * » * P<0.001.
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GLP-1/HSA

63.6mg/L 10°mg/L ~
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