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Introduction:

With support from the above-mentioned award, I recently (December, 2008) defended my thesis
entitled ‘Regulation of Translation by Eukaryotic Initiation Factor 4G’ and graduated with a Ph.D.
degree from the Molecular Cancer Biology Graduate Studies Program at Duke University. My
Ph.D. studies centered on investigations of protein synthesis control via the eukaryotic initiation
factor (eIF) 4G, the central scaffolding factor in the cap-binding complex. eIF4G and its binding
partner, the cap-binding protein eIF4E, are eminent determinants of gene control in cancer.
Both are at the receiving end of oncogenic growth signaling via the phosphoinositide-3-kinase
(PI3K)/mammalian target of rapamycin (mTOR) and the Ras/mitogen-activated protein kinase
(MAPK) pathways. Thus, the principal growth signaling and nutrient sensing pathways in cancer
converge on these translation initiation factors. A myriad of small molecule kinase inhibitors that
influence protein synthesis via eIF4G (e.g. mTOR/PI3K inhibitors) are under evaluation for
breast cancer treatment. Deplorably, there is almost no information about eIF4G’s role in gene
control in cancer, greatly limiting rational use of such drugs. My work has unraveled important
principles of eIF4G’s function in translation regulation. I began my studies by conducting ectopic
eIF4G expression assays and evaluate its role in cap-independent translation initiation at viral
RNAs (Dobrikova et al., 2006). I was further involved with studies of translation regulation via
the eIF4G-binding partner poly-adenylate binding protein (PABP) (Bradrick et al., 2007). Most
importantly, the bulk of my thesis work revealed eIF4G’s role in regulating cap-independent
translation initiation at oncogene mRNAs, e.g. c-myc and the vascular endothelial growth factor
(VEGF) (Kaiser et al., 2008).
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Key Research Accomplishments:

• Elucidation of cis-acting elements contributing to c-myc mRNA translation control
• Establishment of tet-inducible cell lines/reporter systems to study cellular IRES regulation
• Discovery of trans stimulation of c-myc IRES function by eIF4G
• Discovery of enhanced IRES function with a C-terminal eIF4G (Ct) cleavage fragment
• Discovery of control over cellular IRES function via eIF4G/Ct:IRES interaction
• Comprehensive elucidation of translation regulation via eIF4G/interaction with fellow

translation factors
• Generation of phospho- eIF4G mutants
• Discovery of eIF4G phosphorylation controlling Mnk1 binding/eIF4E phosphorylation

Reportable Outcomes:

Manuscripts:
Dobrikova EY, Grisham RN, Kaiser C, Lin J, Gromeier M (2006) Competitive translation
efficiency at the picornavirus type 1 internal ribosome entry site facilitated by viral cis and trans
factors. J Virol 80:3310-21. PMID: 16537598

Bradrick SS, Dobrikova EY, Kaiser C, Shveygert M, Gromeier M (2007) Poly(A)-binding protein
is differentially required for translation mediated by viral internal ribosome entry sites. RNA
9:1582-93. PMID: 17652408

Kaiser C, Dobrikova EY, Bradrick SS, Shveygert M, Herbert JT, Gromeier M (2008) Activation of
cap-independent translation by variant eukaryotic initiation factor 4G in vivo. RNA 14:2170-82.
PMID: 18755839

Presentations:
‘Activation of cap-independent translation by variant eukaryotic initiation factor 4G in vivo.’
EMBO Meeting: Translation Control. 2007. Heidelberg, Germany.

Degrees obtained:
PhD in Molecular Cancer Biology, Duke University, Dec. 2008.

Cell lines:
A series of cell lines with tetracycline-inducible expression of eIF4G or its variants. These have
been made available to numerous researchers.

Employment:
Post-doctoral position in the laboratory of Dr. Matthias Hentze, EMBO, Heidelberg, Germany, as
of 03/2009.
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Conclusions:

Control of protein synthesis is profoundly unhinged in breast cancer. This is due to abnormal or
inappropriate activity of PI3K/mTOR and Ras/MAPK oncogenic signaling pathways that convey
pro-growth and -invasion signals to the protein synthesis machinery. All oncogenic signaling
converges on two translation initiation factors, eIF4E and -4G, which jointly control all ribosome
recruitment to mRNAs. Despite a stampede of drug discovery targeting protein kinases in the
PI3K or Ras pathways, little is known about the control of protein synthesis in cancer, how it
responds to currently used kinase inhibitor regimens and what measures are required for
effective therapeutic targeting of protein synthesis in cancer.

My work has contributed key information to better understand translation control in cancer and
aid in drug testing and development. I discovered that an important, alternative mode of
translation initiation, which occurs independent of a 5’ m7G cap and the cap-binding protein
eIF4E, is mediated by direct interation of eIF4G with cellular mRNAs. This mechanism is used
by principal oncogenic mRNAs, e.g. the c-myc oncogene or VEGF. My work has helped to
unravel the fundamental principles of translation regulation that produce uncontrolled
expression of such oncogenes. Based on my thesis work, ongoing empirical studies are using
information gathered for correlative studies of a novel experimental cancer therapy based on
genetically recombinant poliovirus. Moreover, my work has laid the groundwork for correlative
testing and efficacy studies of a vast array of protein kinase inhibitors employed in cancer
treatment.
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