
Accepted Manuscript

c-Abl phosphorylation of Yin Yang 1's conserved tyrosine 254 in
the spacer region modulates its transcriptional activity

Susan I. Daraiseh, Ari Kassardjian, Karen E. Alexander, Raed
Rizkallah, Myra M. Hurt

PII: S0167-4889(18)30102-2
DOI: doi:10.1016/j.bbamcr.2018.05.014
Reference: BBAMCR 18289

To appear in:

Received date: 19 January 2018
Revised date: 2 May 2018
Accepted date: 24 May 2018

Please cite this article as: Susan I. Daraiseh, Ari Kassardjian, Karen E. Alexander, Raed
Rizkallah, Myra M. Hurt , c-Abl phosphorylation of Yin Yang 1's conserved tyrosine
254 in the spacer region modulates its transcriptional activity. The address for the
corresponding author was captured as affiliation for all authors. Please check if
appropriate. Bbamcr(2018), doi:10.1016/j.bbamcr.2018.05.014

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.bbamcr.2018.05.014
https://doi.org/10.1016/j.bbamcr.2018.05.014


AC
CEP

TE
D M

AN
USC

RIP
T

1 
 

c-Abl Phosphorylation of Yin Yang 1’s Conserved Tyrosine 254 in the Spacer Region Modulates its 

Transcriptional Activity 

 

Susan I. Daraiseh
1
, Ari Kassardjian

2
, Karen E. Alexander

1
, Raed Rizkallah

1
 and Myra M. Hurt

1 

 
1
Department of Biomedical Sciences, College of Medicine, Florida State University, Tallahassee, Florida, 

USA 
2
David Geffen School of Medicine, Department of Pathology and Laboratory Medicine at UCLA, Los 

Angeles, California  

USA 

 

 

To whom correspondence should be addressed: Myra M. Hurt, Department of Biomedical Sciences, 

College of Medicine, Florida State University, Tallahassee, Florida, USA, Tel: (850) 644-8935; Fax: 

(850) 645-7153; Email:myra.hurt@med.fsu.edu 

 

 

Keywords: c-Abl; Tyrosine kinase; Protein phosphorylation; Transcription factor; Gene regulation; YY1 

 

 

ABSTRACT 

 

Yin Yang 1 (YY1) is a multifunctional transcription factor that can activate or repress transcription 

depending on the promotor and/or the co-factors recruited. YY1 is phosphorylated in various signaling 

pathways and is critical for different biological functions including embryogenesis, apoptosis, 

proliferation, cell-cycle regulation and tumorigenesis. Here we report that YY1 is a substrate for c-Abl 

kinase phosphorylation at conserved residue Y254 in the spacer region. Pharmacological inhibition of c-

Abl kinase by imatinib, nilotinib and GZD824, knock-down of c-Abl using siRNA, and the use of c-Abl 

kinase-dead drastically reduces tyrosine phosphorylation of YY1. Both radioactive and non-radioactive in 

vitro kinase assays, as well as co-immunoprecipitation in different cell lines, show that the target of c-Abl 

phosphorylation is tyrosine residue 254. c-Abl phosphorylation has little effect on YY1 DNA binding 

ability or cellular localization in asynchronous cells. However, functional studies reveal that c-Abl 

mediated phosphorylation of YY1 regulates YY1’s transcriptional ability in vivo.  In conclusion, we 

demonstrate the novel role of c-Abl kinase in regulation of YY1’s transcriptional activity, linking YY1 

regulation with c-Abl tyrosine kinase signaling pathways. 

 

  

1. Introduction 

 

Protein kinase signaling pathways transduce extracellular signals that are integrated at gene 

promotors, transcription factors, co-regulators and chromatin proteins [1]. Therefore, transcription factors 

are critical for signal transduction pathways that relay information from the cell surface to the nucleus [2]. 

Tyrosine phosphorylation is an important mechanism for modulating biological processes such as 

differentiation and growth [3]. Also, aberrant regulation of signaling pathways that are controlled by 

tyrosine phosphorylation has been associated with various types of cancers. Many protein tyrosine kinases 

(PTKs) have been identified as the products of proto-oncogenes [4].  

 

 Transcription factors may harbor multiple phosphorylation sites that serve as points of 

convergence of signaling pathways that initiate at the plasma membrane [5]. Adding to the complexity of 

regulation is the finding that transcription factors can be the target of several posttranslational 
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