UNANELD

nsAnwITesruadaaunnide sndusedldaisedl Tuniswseueinisidsasas

Insanzegedlusiulungulalalad waslnsvuewes Wielviwadananiauaunsonay

4
1 aa

3eyed1elifdndugn (unlimited proliferation) wazaunsatunistnilmdugad vlinsngg
nelusanie (differentiation) Lwaalnlusuanadlnssunawasvaauywe (hbFGF) W heparin

Y 3

binding Tnsnilatmas Nilgns wazdanasianisiiinvene (proliferation) waznistnunlmduad

a a v a a

wlingi19e (differentiation) veswaanateuis uidsilanansisnisideuazduszansainwlu

Aaa a

n15 hbFGF Tngladintsnageudadesis 9 NildndnanensiiuUss@nsaiw Tunsuan hbFGF

Wy ilnveagadiantiu (BL21(DE3) 3o ArcticExpress PRIL) Aaududuvesaisndiani

a

isopropyl-B-D-thiogalactoside (IPTG) szownaiilinseduliAnnisadne uagdsnsviliiusans
wuineldannediffigeannsondn horGF 1§ 60-80 Taansulusiiu deswnsidsade 1 503
uay hbFGF U3avisiiléfinnantinisdinwdsmnuagouiuead NIH3T3 isadduiiindsou
Y8auYwd (hESCs) LLazmaééfuﬁﬂLﬁﬂmﬂmsmﬁmﬁwmwwé (iPSCs) Bnvtadianudn fladu
TusAuiiAnuiinegfu hbFGF (6xHis-hbFGF wag Trx-6xHis-hbFGF) lsifinasienmast@nistanim
uay 6xHis-hbFGF Wag Trx-6xHis-hbFGF U3anddilaannsatulfidssead hESCs wag iPSCs
Tnoiwaddsnanindsannnsidsmaieiu (passage) Ssaszusns anaudingslmmuy wagnns
uanseenvesBuLeBuiiAny lasnsneadiiassdae hbFGF fithidhanndeUssne a1nn1si
hbFGF Tinande33n1suaniiineg wagillszansamiduldlunisdsasadfufidauyudannn
ansuyulunswdsnommadsneadléuszanm 30-60 Wedidud Feiarunduldfiorannsat
nszUIuNsEUUsEgndlilumsnanlusiulelnlen uaslnssunamoiidug wieldlumud o

WwaasunLila



In stem cell research or even in the use of stem cell for real clinical trial, a lot of
expensive growth factors and chemical are needed. Human basic fibroblast growth factor
(hbFGF) is a heparin binding protein needed for cell proliferation and differentiation. In
this work easy and efficient expression system for in-house human basic fibroblast growth
factor (hbFGF) production was demonstrated. Several parameters for optimizing the

expression of soluble hbFGF, including fusion tagged strategy (6xHis-hbFGF and Trx-6xHis-

hbFGF), E. coli expression host strains (BL21(DE3) or ArcticExpress®R|L), concentration of
isopropyl-B-D-thiogalactoside (IPTG) used for induction, duration of induction and affinity
purification procedures were investigated. Under the optimal condition, approximately 60-
80 mg of hbFGF fusion proteins was obtained from 1 liter culture broth. The biological
activity of purified hbFGF was assessed using NIH3T3 cells and undifferentiated hESCs and
induced pluripotent stem cells (iPSCs). The results demonstrated that the N-terminal
fusion tags of 6xHis-hbFGF and Trx-6xHis-hbFGF fusion proteins did not interfere with their
biological activities. Human ESCs and iPSCs supplemented with the fusion proteins could
maintain undifferentiated stage for several passages. No significant differences in the stem
cells morphology and gene expression were observed when supplement with our purified
hbFGF fusion proteins or commercialized hbFGF. The use of the fusion proteins in our
laboratory was found to significantly reduce the cost of media preparation, approximately
30-60%. We have demonstrated an easy and efficient expression system for in-house
hbFGF production, and this system may not only facilitate further production of
recombinant hbFGF, but also allow possible large-scale production of other biologically

active cytokines and growth factors used for stem cell research.
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