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Expression and pharmacological evaluation of fusion protein FGF21-L-Fc

YAO Wen-bing', REN Gui-ping', HAN Yang', CAO Hong-wei’, GAO Hong-mei', KAN Fang-ming',
WANG Qi', LI De-shan'"

(1. College of Life Science of Northeast Agricultural University, Harbin 150030, China;
2. College of Life Sciences, Heilongjiang Bayi Agriculture University, Daqing 163319, China)

Abstract: FGF21 (fibroblast growth factor 21) is a recently described member of the FGF family. It has
been previously demonstrated that FGF21 is a potent regulator of glucose homeostasis. To improve stability of
FGF21 for better efficacy, a new form of recombinant FGF21 was generated by fusion of a full length FGF21
gene and the Fc fragment of human IgG4 with flexible linker sequence. To examine the glucose regulation
activity of FGF21-L-Fc, 3T3-L1 pre-adipocytes were differentiated into adipocytes, and glucose uptake activity
of FGF21-L-Fc was examined by glucose oxidase and peroxidase (GOD-POD) assay. The results showed that
in comparison with wild type FGF21, FGF21-L-Fc was more potent in stimulation of glucose uptake by 3T3-L1.
In vivo studies on the modified protein demonstrated that FGF-L-Fc had a better efficacy in lowering blood
glucose of the STZ-induced diabetic animals and controlled glucose level for a longer time. The results provided
a sound basis for further studies.
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Sequence of FGF21 3' terminal
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Figure 1 Primer sequence of overlap PCR

Sequence of Fc 5' terminal
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Figure 2 Analysis of recombinant vector. 1, 4: DNA marker;
2: pMDI18-T-FGF21-L-Fc digest with Kpn [ /BamH 1 ; 3: pSUMO-
FGF21-L-Fc digest with Kpn [ /BamH 1
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Figure 3 FGF21-L-Fc structure sketch map (A) and three-
dimensional structure of FGF21-L-Fc (B)
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Figure 4 Analysis of express products of fusion protein in
SUMO express system. 1: Protein molecular weight marker; 2:
Lysates of Rosetta cells harboring recombinate SUMO expression
vector 3 h after IPTG induction; 3: Lysates of Rosetta cells
harboring recombinate SUMO expression vector without IPTG
induction
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Figure 5 Analysis of purified FGF21-L-Fc by SDS-PAGE. 1:
Unstained protein molecular weight Marker; 2: Purified SUMO-
FGF21-L-Fc fusion protein; 3: Cleavage products of SUMO-
FGF21-L-Fc fusion protein with SUMO protease I; 4: Mature
FGF21-L-Fc protein
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Figure 6 Western blotting analysis of FGF21-L-Fc and FGF21.
1: Prestained protein molecular weight marker; 2: FGF21-L-Fc;
3: FGF21; 4: BSA
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Figure 7 The glucose uptake of 3T3-L1 adipocytes treated
with insulin (1 000 nmol-L™"), FGF21 (1 000 nmol-L™") and
FGF21-L-Fc¢ (1 000 nmol-L™"). The values (x % s) shown are
the average of at least 3 independent measurements. ~ P<0.01
vs no stimulation control; #p<0.01 vs FGF21 stimulation cells
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Figure 8 Analysis of pharmacokinetic efficacy in vivo. The
values (x £ s) shown are the average of at least 3 independent
measurements. n = 10. *P<0.05, “P<0.01 vs control; #p<0.01
vs FGF21
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