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Collaborative study to evaluate a reporter gene assay for
recombinant human follicle-stimulating hormone bioactivity
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Abstract: The goal of this work was to explore the prospect of standardized application of an in-vitro
bioactivity assay for recombinant human follicle-stimulating hormone based on a reporter gene. The relative
accuracy, intermediate precision, linearity and applicable range of the method were validated according to the
General Rules of Chinese Pharmacopoeia 2020 edition Volume IV (9401). Three laboratories used this method to
determine the in-vitro biological activities of six batches of drug product and three batches of drug substance
manufactured by two different companies. The consistency of the potency determined by three laboratories, the
intra-laboratory precision and inter-laboratory precision were analyzed. The method was optimized during the
collaborative validation. The results of method validation meet the requirements of the General Rules of Chinese
Pharmacopoeia 2020 edition Volume IV (9401). Aiming to resolve the problems found in the collaborative
validation, the medium for cell seeding, the pre-diluted buffer solution of standard and sample, and the means of
removing and discarding supernatant after stimulation were optimized. After optimization, there was no significant
difference in the bioactivity among the different laboratories (P > 0.05), indicating statistical equivalency. Intra-
laboratory and inter-laboratory precision were good and the geometric coefficient of variation (GCV%) were both
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less than 15%. In conclusion, the reporter gene assay has good intra-laboratory repeatability and inter-laboratory

reproducibility and is suitable for analyzing recombinant human follicle-stimulating hormone drug product and

drug substance by different manufacturers. It is expected to be used as a standardized method for the determination

of the in-vitro bioactivity of such products.
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validation; collaborative validation
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Figure 1 The mechanism of RGA to determine the bioactivity of thFSH. RGA: Reporter gene assay; FSH: Follicle-stimulating hormone;

FSHR: Follicle-stimulating hormone receptor; GsyAdCy: Adenylate cyclase; cAMP: Cyclic adenosine monophosphate; Gsa: G protein-

coupled receptors a subunit; Gsf: G protein-coupled receptors S subunit; Gsy: G protein-coupled receptors y subunit; CRE: cAMP response

element; CREB: cAMP response element binding protein; CBP: Creb binding protein
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Table 1  96-well plate layout of collaborative validation scheme.
Standard: National reference standard of thFSH for bioassay; Sam-

ple: tThFSH drug product or drug substance; Control: 2™ rhFSH
WHO international standard for rhFSH, for bioassay

Plate Row B-C Row D-E Row F-G
Plate 1 Control Standard Sample
Plate 2 Standard Sample Control
Plate 3 Sample Control Standard
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Figure 2 Dose-responsive curves of CHO-K1-FSHR-CRE-Luc cells to thFSH (A), relative bioactivity of the rhFSH sample against the

standard obtained from 3 labs (B-D). RLU: Relative luciferase units; Standard: National reference standard of rhFSH for bioassay; Sample:
thESH drug product or drug substance; Control: 2" thESH WHO International Standard for thFSH, for bioassay (08/282); A1-A3: Drug

product manufactured by company A; B1-B3: Drug product manufactured by company B; C1-C3: Drug substance manufactured by com-

pany B

Table 2 Consistency of the potency obtained from 3 labs. A1-A3: Drug product manufactured by company A; B1-B3: Drug product manu-

factured by company B; C1-C3: Drug substance manufactured by company B

P value Al A2 A3 Bl B2 B3 Cl1 C2 C3
One-way analysis of variance 0.193 0.261 0.087 0.006 0.260 0.619 0.085 0.685 0.193
Test for homogeneity of variance 0.145 0.128 0.102 0.176 0.936 0.555 0.037 0.897 0.563
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Figure 3 Intra-laboratory and inter-laboratory precision of the

collaborative validation. GCV: Geometric coefficient of varia-
tion
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pre-diluents. BSA: Bovine serum albumin

Sample 0.1% BSA- 0.2% BSA- 0.05mg-mL’ DMEM-FI12
medium medium Tween 20-PBS medium
B3 4.63% 9.49% 10.80% 5.36%
E 4.96% 4.59% 13.76% 23.77%
D 4.98% 5.19% 7.87% 6.29%
F 4.59% 4.86% 3.21% 14.83%
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Figure 4 Raw data of relative bioactivity of the rhFSH drug product (sample B3 and E) and the thFSH drug substance (sample D and F)
measured by four pre-diluents (A: 0.1% BSA-medium; B: 0.2% BSA-medium; C: 0.05 mg-mL" Tween 20-PBS; D: DMEM-F12 medium),

the 95% confidence interval and mean of the relative bioactivity are indicated
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SCAEE E— 0 B 1 7 v B OB R 4T, IR Ty
V2T G 20w 1R R A R (TR R VL A s R
Sy AT TR . BRAIRE TAEMIFRE, o8 VE
RGUIEFVERUE (Wi 5l IR I B AT PR A BT 58 B
J 7 A S FE BT SRt T ORE M EE SR, B
T EEME L.

g5 b, AR IR UE 2 S 3R TR R R
thFSH RSN & PRI 8 77 ik B R S5 %
B MRS s MmN, BER AR RKAEW
thFSH J50 I K 1] 770 77 i, A BB AE D9 b 7 v S T
thFSH /™ it (R AE ) 2208 1 U, T I 2 7 it R 4%
il JBOAT A58 S AR A ABA 25 ] L M 9 B R S
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