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WANG Qian", ZOU Sen*, ZHANG Jia-nian', ZHANG Zi-tao', LIU Jia-jun',
ZHU Li-hua", YANG Zhao-yong™

(1. North China University of Science and Technology, Tangshan 063000, China; 2. Institute of Medical Biotechnology,
Chinese Academy of Medical Sciences, Beijing 100050, China)

Abstract: This study aimed to construct a stable cell line of human embryonic kidney epithelial cells 293
(HEK293) expressing recombinant human coagulation factor IX (rthFIX) and to identify the procoagulant
biological activity of the expressed product. The recombinant plasmid pcDNA3.1-FIX was transfected into
HEK293 cells, and a monoclonal stable transfection cell line was obtained through geneticin (G418) pressure
screening. Reverse transcription-polymerase chain reaction (RT-PCR) was used to determine whether the FIX gene
was transcribed and expressed in the monoclonal stable transfection cell line. Sodium dodecyl sulfate-
polyacrylamide gel electrophoresis (SDS-PAGE) and Western blot were used to identify the expression of rhFIX;
the concentration of rhFIX was determined by bicinchoninic acid assay (BCA), and the procoagulant activity of
rhFIX was determined by activated partial thromboplastin time (APTT). The results showed that after G418
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(200 pg-mL™) pressure screening, 5 monoclonal stable cell lines could be normally transcribed, and the protein

expression could be achieved through the transcription-translation process; the protein in the cell supernatant was
purified and showed a single band of thFIX; the expression level of rhFIX reached (1.58 + 0.10) mg-L", and the
maximum procoagulant activity was (66.8 = 0.5)%. The established HEK293 monoclonal stable transfection cell

line can efficiently and stably express rhFIX and has good procoagulant activity, providing a cell source for

promoting the pharmacological evaluation and preclinical research of rhFIX.
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expression; coagulation activity
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Figure 1 Transient transfection of HEK293 cells with pcDNA3.1-
EGFP-FIX. A: The blank control group (pcDNA3.1-FIX) shows
black and white color; B: Fluorescence color development in the
blank control group; C: Black and white color development in the
transient transfection group (pcDNA3.1-EGFP-FIX); D: Fluorescence
coloration in the transient transfection group. Scale bar: 50 pm. FIX:

Coagulation factor IX
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Figure 2 Screening and identification of monoclonal stably transfected cell lines. A: Detection of clotting time of rhFIX secreted by

monoclonal stably transfected cell lines; B: Transcriptional expression identification of the F'9 gene in stably transfected monoclonal cell

lines
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Figure 3  Viability detection of monoclonal stably transfected cell lines. A: Growth curves of normal HEK293 cells and monoclonal stably

transfected cell lines; B: Cell viability of normal HEK293 cells and monoclonal stable transfected cell lines. ns: P> 0.05
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Figure 4 Expression of the monoclonal stably transfected cell line thFIX. A: SDS-PAGE identification of monoclonal stably transfected

cells; B: Western blot identification of monoclonal stably transfected cells

>
s}

[0 Continuous passage

2.0 A [ Cryopreservation resuscitation
0.3 ns
5 [}
) ns
&n
g i T ns
0.2 S5 18 ns =
2 £ —
) 4 B ns
= R?=0.9952 g —
0.1+ ¥=0.2356X+0.1634 S 10 A
8 ﬂ
0.0
| ' ! y ! 05 1 . :

0.0 0.1 0.2 03 0.4 0.5 ' !
s >
Concentration / mg-mL-! &

A & (o} &
> v » b,
°
S & & & &
Figure 5 Determination of rhFIX concentration in stably transfected monoclonal cells. A: Standard curve for BCA protein concentration
determination; B: Determination of the secretion level of rthFIX in 5 stably transfected monoclonal cell lines after continuous passage and

cryopreservation recovery treatment
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Figure 6 The clotting time and clotting activity of the stably transfected monoclonal cell line expressing rhFIX. A: Normal reference
plasma standard curve; B: Procoagulation time of rhFIX for 5 stably transfected monoclonal cell lines after continuous passage and
cryopreservation recovery treatment; C: The procoagulant activity of rhFIX in 5 stably transfected monoclonal cell lines after continuous

passage and cryopreservation recovery treatment
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