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WE AR EEABME R % @£ K E F (human basic fibroblast growth factor, bBFGF)#9 /%
AL R AR B IRACENE, F AT 48, Z A RARIEDEGF L B 7 51|, RAE AL A7 pET-28a/8 4% R A #,
1K, ZIPTG#% 5, SDS-PAGE® ik T3 E, R ANIA #4740 B 4h1k B 49 & G bFGF, 32 /~NIH3T3 %8
e, HEK293 48t A CHO %8 e, 7+ #4TCCK-8 LBt & & & M., 42 R D 7, RIAMIERAZ R A BAR,
ZUENHT, ££1 mmol/L IPTGH T4 T, mI &L B 69& AbFGF, R X F4) LA HREE E32%, &
B 4T 2 4 96%. E AN LR LT, EDsya A1 4597 ng/mL. 4.21 ng/mL. 6.71 ng/mL, =T VA% AT
YENIH3T348/%. HEK2934m i A CHO%m 38 78, 2 AF % AT ik, 2R & A & %o R & A ADFGF%&
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Prokaryotic Expression and Functional Analysis of Recombinant Human bFGF
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(‘Department of Biochemistry and Molecular Biology, Xinxiang Medical University, Xinxiang 453000, China; *International Joint
Research Laboratory for Recombinant Pharmaceutical Protein Expression System of Henan, Xinxiang 453000, China; *Department of
community nursing, School of Nursing, Xinxiang Medical University, Xinxiang 453000, China)

Abstract In the present study, we studied the prokaryotic expression and purification of recombinant
human basic fibroblast growth factor (bFGF), and analyzed its functions. Firstly, according to the bFGF gene se-
quence, the codon was optimized and the prokaryotic expression vector of pET-28a was constructed. And protein
expression was induced by IPTG. Secondly, The expression of bFGF was determined by SDS-PAGE electrophore-
sis and confirmed by SDS-PAGE. Finally, NIH3T3 cells, HEK293 cells and CHO cells were cultured and CCK-8
assay was performed to detect protein activity. The results showed that the prokaryotic expression vector was suc-
cessfully constructed. The target protein bFGF was successfully expressed under the induction of 1 mmol/L IPTG.
The expression amount was about 32% of the bacterial protein and the protein purity was about 96%. The results
of the activity test showed that the ED50 was 5.97 ng/mL, 4.21 ng/mL, and 6.71 ng/mL, which could effectively
promote the proliferation of NIH3T3 cells, HEK293 cells, and CHO cells. This study demonstrates that the human
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bFGF protein was successfully expressed by prokaryotic expression system and its activity was high.
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TGCCGGCACTGCCGGAAGATGGCGGCAGCGGTGCCTTTCCGCCGGGTCATT TTAAAGATC
\ AR [111] LT
TGCCAGCTTTGCCGGAAGATGGTGGTAGCGGTGCATTTCCGCCGGGECACT TCAAGGACC

CGAAACGCCTGTATTGTAAAAATGGCGGCTTTTTCCTGCGCATTCATCOGGATGGTCGES
T I [T [T T
CGAAACGTCTGTACTGTAAAAACGGGGGCTTCTTCCTGCGCATCCACCCCGACGGCCGAG

TTGATGGCGTTCCTGAAAMAAGTGATCCGCATATTAAGCTGCAGCTGCAGGCCGAAGAAC
l IINIn 1111 IR
TTGACGGGGTCCGGGAGAAGAGCGACCCTCATATAAAGCTACAACTTCAAGCAGAAGAGA

GCGGTGTTGTTAGC-ATTAAGGGTGTGTGCGCCAATCGCTATCTGGUCATGAAAGAAGAT
[l \ \ [l LT
GAGGAGTTG=TGTCTATCAAGGAGTGTGTGCTAACCGTTACCTGGCTATGAAGGAAGAT

GGOCGCCTGCTGGCAAGCAAATGTGTGACCGATGAATGTTTCTTTTTCGAACGCCTGGAA
[ 1] 111 [11] [l
GGAAGATTACTGGCTTCTAAATGTGTTACGGATGAGTGTTTCTTTTTTGAACGATTGGAA

AGCAATAATTATAATACCTATCGTAGCCGTAAGTATACCAGTTGGTATGTGGCACTGAAA
\ \ [T T
TCTAATAACTACAATACTTACCGGTCAAGGAAATACACCAGTTGGTATGTGGCACTGAAA

CGTACCGGCCAGTATAAACTGGGCAGTAAAACCGGTCOGGGCCAGAAAGCAATTCTGTTT
L1l Il i [ T
CGTACTGGTCAATATAAACTGGGTTCCAAAACGGGTCCTGGTCAGAAMGCTATCCTGTTC

CTGCCGATG 450
[ 11
CTGCCAATG 429

Bl bFGFERFHRILEE
Fig.1 bFGF codon optimization map
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1: REFY) UKL 2: Xba 1-Xho DY) i ki; 3: DNA marker.
Lane 1: un-digested plasmid; 2: Xba I-Xho 1 digestion plasmid; 3: DNA marker.
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Fig.2 Recombinant plasmid digestion result
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Wi 1) % 7, B R VR R P Dk 45 SR S R 7E.600 bp /- A4
i KNS T —2(E2).

2.3 EZHbFGFEE.colif HIFRIE

Fa 5 1) B 2 30K B A0 R 32 A5 4 U BL21,
R, IPTGHE 38 B RIA, 75 IR B R T,
F = e 0 G ) BIE 3E4TSDS-PAGERT M, 25 3 R
7, H 4 K /N2120.9 kDa, 1 mmol/L IPTG% &
1L 85 T0.5 mmol/L(E3). [HII K & (A 2k 7 it
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1T IR E AR 4, WA JFEAZ A LE. coli BL21HbFGF
B A ERIEEL N32%. K1 mmol/L IPTGE &
(R ot 7 R I T B AR UV T T 1 S PBS 2 I A
WOHEAT F KR, 45 R BRI B kAT, U AT
F ik FIbFGFEE (N AT IEE B A, A AETE AL R
(Lane 1-3, K3).

2.4 FLELBFGFRYZEL

X} AR AT Hishi 25 B H ik, AT 4000
Jiit, 8t SDS-PAGE HLIK 73 Al A i, < ILAE20 kDafy
e 56, HbFGF T8 K/h—2(El4). X
PREE RIEAT IR EFH b, B 28 45 5 T /RbF GF IR A%
FIS A =ik £196%

1: 1 mmol/L; 2: 0.5 mmol/L; 3: #8 75 B i i B AR UTIE -

1: 1 mmol/L; 2: 0.5 mmol/L; 3: bacterial precipitate after ultrasonication.

B3 bFGFZEE.coliRRIPTGRERILER
Fig.3 Expression of recombinant bFGF under different IPTG concentration in E.coli

1: PRI 20 =K 3: UK.
1: twice; 2: three times; 3: four times.

El4 REIRBRBFEFIENER

Fig.4 Purification results of expression products with different elution times
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(A) NIH3T3 cells (B) HEK293 cells ©) CHO cells
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Fig.5 Recombinant bFGF promotes cell division activity
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