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This study aims to immobilize cytokines such as bFGF and Cripto-1, which
have metabolic system regulatory functions, on the surface of culture substrates.
In this study, a large amount of proteins to be immobilized on the substrate is required. We were
able to determine the expression and purification conditions that will increase the recovery of
chimeric proteins. In addition, the introduction of AlphaFold2, which predicts protein structure,
improved the accuracy of predicting the secondary structure of the expressed protein based on CD
spectral measurements, and also allowed us to predict in advance the binding potential of the
designed chimeric protein to the receptor before the protein is expressed.
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DNA Cripto-1
Leu31l-Thrl72
Human Genomic library

NM_003212, NP_003203
Cripto-1
DNA

Cripto-1

HisTag
FlapN-BamHI-Cripto-(GGGGS)3-HisTag-(Stop)-Xhol-FlapC
FlapN-BamHI-Cripto-(GGGGS)3-HisTag-(Stop)-Xhol-FlapC

DNA N GST
GSTTag-HRV-BamH1

bFGF NM_002006,NP_001997 Met134-
Ser288 bFGF
HisTag FlapN-

Ndel-HisTag-(GGGGS)3-bFGF-(GGGGS)3-HisTag-(Stop)-Xhol-FlapC

DNA Strings DNA Fragments (Thermofisher)

PET22b+, pGEX-6P-1, pColdI
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DNA
Inverse PCR PET22b+ pColdl DNA
Extension PCR Overlap DNA In-Fusion
DH5a Amp(+)LB
PCR
Amp(+)LB DNA
DNA
Cripto-1 bFGF BL21-
CodonPlus(DE3)-RIPL  Rosetta-gamiB(DE3)pLysS
PCR Amp(+)LB
pET22b+ 200ml  Amp(+)LB 37
IPTG 3
pCold 200ml  Carbenicillin(+)LB 37
15 30 IPTG 15
24
AlphaFold2  CD spectrum 2
AlphaFold2(ver2.2;
deep mind) PC(CPU;i7-8700K,Memory:32GB,GPU:RTX3060,0S:Ubuntu)
CD (Circular
Dichroism) PDBMD2CD(pdbmd2cd.cryst.bbk.ac.uk) CD
AlphaFold2

AlphaFold2



pET22b+ Criptol bFGF

Cripto-1

Cripto-1
GSTTag N

Rosetta-gami
Criptol
DTT  10mM
Criptol-(GGGGS)3-HisTag  200ug/ml
bFGF

bFGF
HisTag bFGF
10ug/ml
bFGF
200ug/ml
bFGF
pH5.0 20mM
CD
500-1000ml
HisTrap
100ug/ml
Cripto-1 bFGF
cD

TEE-GST-HRV-Cripto-1-(GGGGS)3-His6
Bug buster without DTT added
Bug buster with DTT added
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Predicted and measured CD spectrain Cripto-1 and bFGF chimeric proteins

(GGGGS)3-HisTag  FGFR2
Criptol-(GGGGS)3-HisTag  ALK4

(Cyan) bFGF-(GGGGS)3-Histag
(Red) FGFR2
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