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Abstract: In this study, LHCGR(-Ex10)-CRE-luc-HEK293 cell line and LHCGR-CRE-luc-HEK293 cell line
were constructed according to the cAMP signaling pathway activated by luteinizing hormone (LH) binding to the
receptor. The biological activity of LH was detected by luciferase detection system, and the relative titer of samples
was calculated by four parameter fitting analysis. The method conditions were optimized, and the specificity,
relative accuracy, precision and linearity of the method were verified. The results showed that there was a dose-
response relationship between the concentration of LH and the expression of reporter gene, and it conformed to the
four-parameter curve. After optimization, the conditions were determined as follows: the initial concentration of
LH was 200 nmol-mL", 6-fold serial dilution, 10 concentrations, the number of cells per well was 30 000, and the
incubation time was 6 h. It is proved that the method has strong specificity, good accuracy, precision and linearity.
This study successfully established and validated a reporter gene method to detect LH biological activity, which

can be used for LH biological activity detection and quality control. With the increasing demand for the research
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and development of LH biosimilar drugs, the establishment of a stable and simple activity assay method to evaluate

the biological activity of LH can provide technical support for the quality control of LH products and a powerful

tool for the comparative study of similar products.
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Figure 1 The mechanism of reporter gene assay to determine the bioactivity of luteinizing hormone
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Figure 2 Optimization of cell adhesion time (A), concentration (B and C), dilution times (D), cell numbers (cells per well, E) and incuba-

tion time (F). RLU: Relative light unit
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Table 1 The relative bias and confidence interval of relative bioactivity of five potency levels of LHCGR(-Ex10)-CRE-luc-HEK293 cells.

LCI: Lower confidence interval; UCI: Upper confidence interval. Number of detection times per potency level: 8

Potency Logarithmic potency Potency Relative bias
level Average LCI ucCl Average LCI ucCl Average LCI,, UCL,,
64% -0.4328 -0.459 1 -0.406 4 64.9% 63.2% 66.6% 1.4% -1.3% 4.1%
80% -0.184 2 -0.1979 -0.170 4 83.2% 82.0% 84.3% 4.0% 2.6% 5.4%
100% 0.006 0 -0.027 8 0.0397 100.7% 97.3% 104.1% 0.6% -2.7% 4.1%
125% 0.258 1 02317 0.284 6 129.5% 126.1% 133.0% 3.6% 0.9% 6.3%
156% 0.4512 0.409 1 0.493 2 157.3% 150.8% 163.7% 0.7% -3.5% 5.0%
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Table 2 The relative bias and confidence interval of relative bioactivity of five potency levels of LHCGR-CRE-luc-HEK293 cells. Number

of detection times per potency level: 8

Potency Logarithmic potency Potency Relative bias

level Average LCI UCI Average LCI UcCl Average LCI, UCI,,
64% -0.430 6 -0.463 5 -0.3977 65.1% 62.9% 67.2% 1.6% -1.7% 5.0%

80% -0.182 7 -0.192'5 -0.1729 83.3% 82.5% 84.1% 4.1% 3.1% 5.2%
100% 0.013 1 -0.0133 0.039 5 101.4% 98.7% 104.1% 1.3% -1.3% 4.0%
125% 0.2309 0.204 4 02574 126.1% 122.7% 129.4% 0.8% -1.9% 3.5%
156% 0.505 4 0.488 0 0.522 8 165.8% 162.9% 168.7% 6.3% 4.4% 8.1%
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A1 r-hFSH 35 76 771 5 OB ) 2082 1 28, 177 sz 0 r-hLH )
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2 6 0 G 0 o A S R AR s R I B R
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Specificity of LHCGR(-Ex10)-CRE-luc-HEK?293 cells (A) and LHCGR-CRE-luc-HEK293 cells (B) reporter gene assay, SEC-

HPLC chromatogram of heat inactivated samples (C), and monomer content and relative potency of heat inactivated samples (D). TSH:

Recombinant human thyroid-stimulating hormone; FSH: Recombinant human follicle-stimulating hormone; LH: Recombinant human

luteinizing hormone
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Figure 4 Functional stability of LHCGR(-Ex10)-CRE-luc-HEK293 cells (A), and functional stability of LHCGR-CRE-luc-HEK?293 cells
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Figure 5 Relative activity of r-hLH and r-hCG mixture of LHCGR-CRE-luc-HEK?293 cells (A and B), and r-hLH and r-hCG mixture of

LHCGR(-Ex10)-CRE-luc-HEK?293 cells (C and D)
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