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PROTEIN-PROTEIN INTERACTION/OCT4 INTERACTOME/HUMAN STEM

CELL/RECOMBINANT PROTEIN/BASIC FIBROBLAST GROWTH FACTOR

Biotechnology provides powerful and useful tools to study stem cell biology.
Here, OCT4 associated proteins in human embryonic stem cells (hESCs) were surveyed.
TALENS technology was used to engineer hESCs to express FLAG-Biotin-tagged OCT4.
Then, affinity purification technigques in combination with mass spectrometry were used
to purify and identify OCT4 associated proteins. OCT4 was shown to associate with
proteins related to transcription, translation, chromatin remodeling, DNA repair, RNA
processing, glycosylation as well as epigenetic regulation machineries including NuRD,
SWI/SNF and FACT complexes. Validation of some interactors (BEND3, FUS, RBM25,
WDR82 and SFPQ) revealed that knockdown expression of SFPQ protein led to hESC
dysfunction and death. This novel result demonstrated that SFPQ-OCT4 interaction may
provide a novel protein-protein interaction complex that plays crucial function for
maintaining hESC pluripotency. Here, some OCT4 interacting proteins were uncovered.
This knowledge will be a resource to help with the investigation of OCT4 function.
However, further analysis of the listed candidates at the functional level will be needed to

assist in the understanding of the hESC pluripotency network.



An easy and efficient expression system for in-house human basic fibroblast
growth factor (hbFGF) production was also performed. 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®RIL),
concentration of 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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