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Expression of human long-acting FSH in CHO cell and its
bioactivity in vivo

Xiaoping Huang*?, Xiao Wang"?, Chunxue Yang“? Dongfang Jia*?, Junsheng Lin*?, and
Yong Diao?

1 Institute of Molecular Medicine, Huagiao University, Quanzhou 362021, Fujian, China
2 School of Biomedical Sciences Huagiao University, Quanzhou 362021, Fujian, China

Abstract:  Follicle-stimulating hormone (FSH) is a pituitary glycoprotein hormone that is essential for the development of
ovarian follicles and testicular seminiferous tubules. The relatively short half-life of FSH in vivo requires daily injections
for more than 10 days that is inconvenient and possibly contribute to the stress perceived by the patients. The goal of the
present study was to increase FSH glycosylation, in order to develop a long-acting recombinant FSH. The cDNA of native a
and P subunit of human FSH was linked by a sequence with two N-linked glycosylation sites, and the resulted DNA was
inserted into pcDNA3.1 vector to generate a recombinant vector of pcDNA3.1-FSH. The pcDNA3.1-FSH was linearized
and transfected into CHO-K1, positive transformants were selected by G418 and confirmed by PCR and Western blotting.
A single chain recombinant FSH was expressed, with molecular weight of about 49 kDa. The recombinant FSH expression
level in CHO-K1 cell strain in serum-free culture was 3 mg/L. Single injection of this recombinant FSH could induce
folliculogenesis and ovulation in rats, the efficacy was similar with the commercially available FSH preparation
(Folltropin-V) administrated 8 times consecutively. The results suggested a long-acting FSH was produced successfully.

Keywords: follicle-stimulating hormone, Chinese hamster ovary cells, long acting, serum-free culture
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Fig. 1 Identification of recombinant expression
vector pcDNA3.1(+)-FSH by PCR and enzyme
digestion. M: DNA molecular weight marker DL15 000;
1-2: PCR products of pcDNA3.1(+)-FSH and E. coli
DHS5a/ pcDNA3.1(+)-FSH; 3: pcDNA3.1(+)-FSH; 4:
pcDNA3.1(+)-FSH digested with EcoR I ; 5: pcDNA3.1
(+)-FSH digested with Hind III 6: pcDNA3.1(+)-FSH
digested with EcoR I and Hind TII.
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Fig. 2 Identification of CHO-FSH positive
transformants by PCR. M: DNA molecular weight
marker DL15 000; 1: PCR products of CHO-K1; 2-5:
PCR product of CHO-FSH.
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Fig. 3 Characterization of the recombinant FSH by
Western blotting. 1: CHO culture supernatant; 2:
CHO-FSH culture supernatant.
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Fig. 4 Effect of recombinant FSH and Folltropin-V
on ovarian weight. Results are expressed as X=S.
Group 1: saline; Group 2: FSH (2.5 pg/kg); Group 3:
FSH (12.5 pg/kg); Group 4: FSH (62.5 pg/kg); Group 5:
Folltropin-V (multiple doses, 0.5 g/kg/dose); Group 6:
Folltropin-V (single dose, 0.5 g/kg). *P<0.05 vs Group
1; ¥**P<0.01 vs Group 1.
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Fig. 5 Effect of recombinant FSH and Folltropin-V
on total and large (>275 pum) antral follicle counts per
rats after treatment. Results are expressed as X £S.
Group 1: saline; Group 2: FSH (2.5 pg/kg); Group 3:
FSH (12.5 pg/kg); Group 4: FSH (62.5 ng/kg); Group 5:
Folltropin-V (multiple doses, 0.5g/kg/dose); Group 6:
Folltropin-V (single dose, 0.5g/kg). *P<0.05 vs Group
1; **P<0.01 vs Group 1.
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Fig. 6 Effect of recombinant FSH and Folltropin-V
on uterine weight. Results are expressed as X+S.
Group 1: saline; Group 2: FSH (2.5 pg/kg); Group 3:

FSH (12.5 ng/kg); Group 4: FSH (62.5 pg/kg); Group 5:

Folltropin-V (multiple doses, 0.5g/kg/dose); Group 6:
Folltropin-V (single dose, 0.5g/kg). *P<0.05 vs Group
1; **P<0.01 vs Group 1.
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