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Thesis: Translational Regulation of Protein
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Main PhD research interests

The response of cells to stress
(e.g. nutrient deprivation, DNA damage):

— Regulation of gene expression at the translational level by
regulatory elements in the mRNA

— Signal transduction pathways that lead to the adaptation to
stress or cell death.



Research expertise

 Molecular biology
DNA cloning and site-directed mutagenesis

« Tissue culture

Transfections, siRNA, reporter gene assays, and
isolation of stably-transfected clones

« RNA profiling W 77dlll==
Real-Time PCR, Northern Blot Analysis, and Lty o
RNA fractionation from sucrose gradients i““ e
- em e * Protein profiling

— oJ/B-Tubulin
(endogenous)

Sub-cellular fractionation of cultured cells,
immunoprecipitation of proteins, western blot,
immunofluorescence, and purification of
proteins from bacteria
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Research expertise

Visualization of fluorescent-tagged proteins using confocal
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Annexin-V-FITC

Amino acids and nucleic acids sequence analysis,

 Microscopy

microscopy

 Flow cytometry
E.g. analysis of cell death

Bioinformatics tools

blast, primer design, etc.
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« Training on Fluorescence Resonance Energy Transfer (FRET),
laboratory of Prof. Jonathan Chernoff, Fox Chase Cancer Center,
Philadelphia, PA, USA (Jan. 2008)
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Publications

Raveh-Amit H, Hai N, Rotem-Dai N, Shahaf G, Gopas J, and Livneh E. Protein
Kinase C-eta activates NF-kB in Response to Camptothecin- induced
DNA Damage Biochem Biophys Res Commun. 2011 Aug 26;412(2):313-7.

Raveh-Amit H, Maissel A, Poller J, Marom L, Elroy-Stein O, Shapira M, and
Livneh E. Translational Regulation of PKCeta by Two upstream Open
Reading Frames (UORFs) Mol Cell Biol 2009 Nov;29(22):6140-8.

Shahaf G, Rotem-Dai N, Koifman G, Raveh-Amit H, and Livheh E. PKCeta is a
negative regulator of AKT inhibiting the IGF-1 induced proliferation
(submitted)




Part II: IDPbyNMR



Stem cells

- Stem cells share two
properties:

> Self renewal

> Potency

- Extensive research is
dedicated to the understanding
of the gene regulatory network
that controls and maintains self
renewal and potency of stem
cells.
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A gene regulatory network in mouse
embryonic stem cells

RYBP
Is an IDP

A gene regulatory network in mouse embryonic
stem cells
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We also know that;:

- Theregulatory network that controls ESC identity is enriched with

proteins involved in the transcription and epigenetic control
machineries which often bind multiple partners.

to bind multiple partners.

Intrinsically disorder is believed to contribute to the ability of proteins

-

QUESTION 1:
Is the ESC regulatory network enriched with
Intrinsically Disordered Proteins?
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Search for predicted disordered proteins:
Experimental design

Extraction of proteins
| sequences
GenBank database

4 Prediction of intrinsically A
disordered proteins
FoldIndex server
\_ IUPred server -
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ANSWER: Yes

70% of the proteins involved in stem cells identity were

predicted to be disordered according to both servers (14/20)
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- Moreover, many disordered proteins act by binding to a structured
partner and undergo disorder-to-order transition.

/ QUESTION 2: \

Can we find predicted disordered proteins
that are likely to contain protein binding sites
(in their disordered region)?

Identify potential interesting candidates
for further structural and functional analysis
\in stem cells and induced pluripotent stem cells models/




Search for predicted disordered regions that

are likely to contain a protein binding site:
Experimental design

Extraction of proteins i N/
| seguences \{: > FASTA
GenBank database I 7

4 Prediction of intrinsically A
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Four proteins turned out to be interesting...

foldIndex

RYBP

ETVS5

RCOR2
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Ringl- and YY1-binding protein
> Member of the polycomb group proteins that mediate transcriptional

silencing and were shown to play a critical role in ESC identity

> RYBP was reported to be intrinsically disordered (2009)
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2. ETVS

ETS translocation variant 5 (ETVS)

> Member of the superfamily of transcription factors that share a conserved
ETS domain
> |ts role in ESC maintenance is not clear

> It wasn’t reported to be intrinsically disordered (yet!)
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3. REST/NRSF

RE1-silencing transcription factor /
Neural restrictive silencing factor

> Plays a critical role in stem cell fate determination
> Mediates cell type- and developmental stage-specific gene repression,
gene activation, and long-term gene silencing

> |t was reported to be intrinsically disordered (3 months ago)
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4. RCOR2

REST Corepressor2

> Plays a critical role in stem cell fate determination
> Recently, it was suggested that RCOR2 can substitute SOX2 in

somatic cell reprogramming

> |t wasn’t reported to be intrinsically disordered (yet!).
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Summary

We have identified two predicted and two already known IDPs that
are likely to contain a protein binding domain within their intrinsically
disordered regions.

These proteins may serve as potential candidates for further
research

- Structural analysis by NMR :j )|
- Testin our ES and iPS systems & ao\.
YSIEMS (e
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