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Gene expression is the fundamental of life. Dysregulation of gene expression leads to a
myriad of diseases, including developmental disorders and cancers. Multiple cis and trans
players participate in this tightly regulated process, including transcription factors and
chromatin modifiers. The human genome encodes for about 20,000 genes, of which the
functions of many remain elusive. Furthermore, many proteins are multifunctional, but the
various functions of these proteins are not well established. To illuminate this dark matter of
the genome, we engineered fusions of the human ORFeome with the enzymatically dead
Type II CRISPR-associated protein, dCas9, to screen for novel gene expression regulators. By
introducing this library into the human chronic myelogenous leukemia K562 cell line, we are
going to screen for gene expression activators that confer drug resistance to imatinib, a BCR-
ABL inhibitor, by up-regulating the drug efflux pump ABCG2 protein. In cancers, genetic
mutations cause expression change and mislocalization of proteins. The dCas9-ORF fusions
simulate mislocalization of cytoplasmic and membranous proteins into the nucleus, acting as
a tool to study the functional roles protein translocation into the nucleus. Furthermore, using
the same system, we are also screening for effective dCas9-activator to improvise current
CRISPRa system. In summary, the dCas9 fusion system that we constructed is a powerful tool
for many downstream applications.
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I graduated from the NUS Graduate School for Integrative Sciences and Engineering (NGS). My thesis work was related
to the roles of a stem cell factor called SALL4 in hepatocellular carcinoma. After finishing my graduate research training
under the supervision of Professors Daniel G. Tenen and Manuel Salto-Tellez in Cancer Science Institute, I moved to San
Francisco for my postdoctoral training in University of California, San Francisco (UCSF) in the laboratory of Professor
Michael T. McManus. In UCSF, I learned about the cutting edge CRISPR technology and used it to answer biology
questions, for instance to discover novel gene expression regulators.
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