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Abstract: Objective To construct canine kidney cells MDCK stably overexpressing insulin receptor (IR) A and IRB proteins for in
vitro detection of insulin receptor binding ability. Methods MDCK cells were stably overexpressed with IRA and IRB proteins by
lentivirus infection to construct MDCK-IRA and MDCK-IRB cells, and MDCK-mock cells infected with blank control plasmid were
prepared. Western blotting was used to detect IR protein expression, and real-time fluorescence quantitative PCR (qQRT-PCR) was used
to detect /R and IRB mRNA levels. The binding kinetics experiments of '?*I-labeled insulin (1 nmol-L™") with MDCK-IRA and MDCK-
IRB cells were conducted to screen the incubation temperature, time, and cell seeding number. The insulin products of biosimilar
insulin glargine powder from the National Institute for Food and Drug Control and insulin glargine injection from Sanofi-Aventis were
used as test samples for competitive binding experiments with '°I-labeled insulin (1 nmol-L™!). Results Compared with MDCK-
mock cells, both MDCK-IRA and MDCK-IRB cells highly expressed IR protein. Both MDCK-IRA and MDCK-IRB cells showed high
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transcription levels of IR mRNA, but IRB-specific primers could only detect IRB mRNA in MDCK-IRB cells, which were significantly
increased (P < 0.01, 0.001). The two cell models had similar insulin binding effects, but the binding ability of MDCK-IRA to insulin
was slightly stronger than that of MDCK-IRB cells. The optimal incubation temperature and time for '?’I-labeled insulin with MDCK-
IRA and MDCK-IRB cells were 4 °C for 10 h, and the optimal cell seeding number was less than 5x10° cells per well. The half-

maximal inhibitory concentration (ICso) values of different concentrations of biosimilar insulin glargine powder from the National

Institute for Food and Drug Control and insulin glargine injection from Sanofi-Aventis on the binding activity of '>’I-labeled insulin to
IRA were 3.698 and 5.829 nmol-L™!, respectively, and the ICso values on the binding activity of '>5I-labeled insulin to IRB were 4.977
and 9.068 nmol-L™!, respectively. Conclusion The MDCK cell models overexpressing IRA and IRB proteins are simple and

functionally stable, and can be used for in vitro detection of the binding activity of insulin preparations to IR.
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2 ug ) 2 Fdz 0 fokl (IRA AT IRB) BAK mock, 43
M5 EEN 2 ng MR (pMDLg-pRRE :
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T3 LA 50 mmol-L™! Tris-HCL. 1% BSA Z& iR A fE 1251
PRICIR B =R, AE RS AR, # ERsZ 5
BT IR RERRL 12 FR25 253 FE (0.001. 0.003.
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group.

**P<0.001.
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B 1 MDCK-IRA. MDCK-IRB ZHBIfIH#E (X +s, n=3)
Fig. 1 Construction of MDCK-IRA and MDCK-IRB cells (X *s, n=3)
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A-MDCK-IRA cells were incubated at 4 and 24 °C, respectively, to investigate the time course of '>°I labeled insulin receptor binding; B-MDCK-IRB

cells were incubated at 4 and 24 °C, respectively, and the time course of '?°I labeled insulin receptor binding was observed; C-Fluorescence intensity of

binding between two cell models and '?I labeled insulin under different cell numbers.
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Fig.2 Kinetics of insulin binding to receptors (X *s, n=3)
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Fig. 3 Inhibitory effects of different insulins on IRA and IRB ( X *s, n=3)
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