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Recombinant human gapM1 expressed in Pichia pastoris
and its anti-diabetic effect
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Abstract: Adiponectin is an adipokine predominantly synthesized and secreted by adipocytes in the white adipose tissue, and it can
lower the blood glucose level and increase free fatty acid oxidation. In the current study, we developed the globular domain of
adiponectin (gapM1) to treat type II diabetes. In both flask and fermentor, we cultivated Pichia pastoris expressing recombinant
gapM1 and established the purification procedure by using gel filtration and anion exchange chromatography. To evaluate the
biological activity of recombinant gapM1, we used rat type II diabetes model fed high-fat diet in combination with low-dose STZ
(Streptozocin) induction. We purified 200 mg gapM1 with purity of 96% from 10 liters of supernatant. The recombinant gapM1
significantly lowered blood glucose (34.2%), serum triglyceride (79.6%) and total cholesterol (62.1%) in type II diabetes induced rat.
Therefore, the recombinant human gapM1 is successfully expressed in Pichia pastoris and effectively treated type II diabetes in rat
models.
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Fig. 1 Flask expression of recombinant gapM1. 1: protein
(CHOD-POD ) ~20°C, £ P gap P

marker; 2: before induction; 3—8: methanol induction for 3 h,
12 h, 18 h, 24 h, 36 h and 48 h, respectively.

1.8 #Gitoath

+ 2 o 12 3 45 67 8 910
t , P<0.05 116.0-
F1 ShiEEAEEK 66.2 -5
Table 1 Composition of HFD 45.0 -4
Ingredients Diet (g/kg) 330-4-
Powdered NPD 475 =
owdere 18.4 - — e — —
144 ——— —
Lard 200
Casein 250
C%mleéteml ‘ ' 0 2 Ei gapM1 BIKEERIE
Vitamin and mineral mix 60 Fig. 2 Large-scale expression of recombinant gapMI1 by
DL-Methionine 3 fermentatation. The supernates sampled at the time points of 0 h,
Yeast powder 1 16 h, 24 h, 32 h, 48 h, 56 h, 64 h, 72 h and 86 h (Lanes 2—10) after
Sodium chloride 1 induction were analyzed by Tris-Tricine Electrophoresis and
stained with Commassie blue R250. 1: protein marker.
per
25X 86h 10L,
2.1 Ef gapM1 BYIRIRFRIX 400 mL Sephacryl
0.5% S-100 , (20 mmol/L,
gapM1 , 24 h pH 7.4) 2 1
0.5%, 48 h 3h ( 3A-2), 2 (Fig. 3A-3)
12h 18 h 24h 36 h 48h , SDS-PAGE Q Sepharose Fast Flow
, R-250 1 R s 1 mol/L  NaCl
12 h, ( 17 kD ) >
(Lane 4) ( 3B-3~7) ,
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2 , , 200 mg 96% gapMI
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Fig. 3 Recombinant gapM1 was purified by gel filtration and
ion-exchange chromatography. (A) Gel filtration. The
ultrafiltered supanatants were first separated by Sephacryl
S-100 (Lane 2-3). (B) lon exchange chromatography. The
pre-purified gapM1 was further purified by Q-Sepharose Fast
Flow. Elution of the column could lead to two distinct fractions.
The fraction containing gapM1 (Lanes 3—7) was first eluted and
then the host derived proteins were eluted in the second fraction
(Lane 8). 1: protein marker.
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Fig. 4 Identification of recombinant gapM1 by SDS-PAGE and
Western blotting analysis. (A) SDS-PAGE analysis. 1: protein
marker; 2: purified gapM 1. (B) Western blotting analysis of gapM1.

#2 HFDMFXBRAEMEUSHZM
Table 2 Effect of HFD on body weight and biochemical
parameters in rats

Parameters NPD-fed HFD-fed
Body weight(g) 288.78+3.42 291.01£22.92
PGL(mmol/L) 3.86+0.29 5.1240.19"
PTG(mmol/L) 1.02+0.52 4.89+1.09
PTC(mmol/L) 1.67+0.06 2.78+0.41"
PI(uIU/mL) 28.09+9.14 68.89+7.81"

Values are meantS.E.M; PGL: plasma glucose; PTG: plasma
triglyceride; PTC: plasma total cholesterol; PI: plasma insulin.
"P<0.05 vs. NPD-fed group (n = 15).

X3 STZAMHFD X FAXRKENELSEBIZ M

Table 3 Effect of STZ and HFD on body weight and
biochemical parameters in rats

Parameters NPD-fed HFD+STZ
Body weight(g) 363.20+15.59 282.63+39.31"
PGL(mmol/L) 5.36+0.19 14.1242.03"
PTG(mmol/L) 0.72+0.16 8.16+3.35"
PTC(mmol/L) 1.25£0.16 8.41+2.16"
PI(uIU/mL) 27.294+6.85 26.251+7.90

Values are mean+S.E.M; PGL: plasma glucose; PTG: plasma
triglyceride; PTC: plasma total cholesterol; PI: plasma insulin.
"P<0.05 vs. NPD-fed group (n = 10).
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Fig. 5

Recombinant gapM1 reduces the level of plasma

glucose, plasma triglyceride and plasma total cholesterol in rat

model. Values are mean=S.E.M. "P<0.05 vs. vehicle control
group (n = 5). Legends indicate (m) vehicle and (o) gapM1.
PGL: plasma glucose; PTG: plasma triglyceride; PTC: plasma

total cholesterol.
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