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Welcome to the 2021 edition of the CDB newsletter. First, a big thank you to the Department of 
Cell & Developmental Biology faculty, staff, and students for their commitment, passion, and 

these exceedingly uncertain times brought about by the pandemic. Though the past 20 months 

very proud of. This newsletter is a celebration of these achievements. As you read through the 
newsletter, you will notice that the scope of CDB’s research and instructional commitment is 
commendable. 

We have been fortunate as 2021 has been a great year for our department. We have been 
thrilled to welcome a new faculty member, Dr. Kevin Van Bortle, who joined the department 

Spirit Award, an honor created by the institute’s founder to recognize faculty who fostered 
collaboration in their research.

We have also been at the leading edge of research, thanks to the exemplary work of our faculty 

also the recipient of the campus award for excellence in graduate student mentoring. We also 

We also highlight Dr. Belmont’s research on how changes in gene association with nuclear 

work of all our students, postdoctoral associates, and technicians. They have continued to 
excel with their ‘never give up’ attitude even during these demanding times. As always, the 

Cynthia Cycyota Research Fellowship. We also call attention to two stellar former graduate 

Thanks to the steadfastness and exceptional contributions of all CDB members, we continue 

We remain committed to continue our efforts on providing top notch education to our 
undergraduate and graduate students. We hope that our alumni stay actively engaged with the 
department to support our research, teaching, and service endeavors. This year we created a 
Twitter account, @CDB_Illinois, and I invite you to follow us!

Supriya Prasanth
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Meet Kevin Van Bortle

The School of Molecular & Cellular 
Biology and Department of Cell & 
Developmental Biology are thrilled to 
welcome new faculty member Kevin Van 
Bortle! He joins us from the Stanford 
University School of Medicine, where he 
conducted his postdoctoral research. 
We recently spoke with him about his 
research and teaching interests, what 
drew him to the University of Illinois, and 
how he spends his free time.
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Catching up with Jie Chen
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Jie Chen, professor and former head of the Department of Cell 
& Developmental Biology, is a respected researcher who has 
built a career exploring signal transduction in mammalian 
cells. She also is admired for her dedication to students 
throughout the years she’s been at the University of Illinois. 
Most recently she received the Campus Award for Excellence in 
Graduate Student Mentoring.
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> In “Redefining the specificity of 

phosphoinositide-binding by human PH domain-

containing proteins,” published in Nature 
Communications, Chen, recent PhD graduate 
Nilmani Singh, research specialist Adriana Reyes-
Ordoñez, and colleagues discovered widespread, 
specific lipid binding by a large family of human 
proteins. 

Phospholipid-protein interactions play an essential 
role in the regulation of many important cellular 
processes. The largest family of putative lipid-
binding proteins contain the pleckstrin homology 
(PH) domain. Previous studies in the field estimate 
that approximately 10 percent of the PH protein 
family binds to phosphatidylinositol phosphate 
(PIP) with high specificity and affinity. However, 
research from the Chen lab contradicts that current 
view. In their article, the researchers suggest that 
about 50 percent of PH domain-containing proteins 
interact with specific PIPs.

> In the Cell Reports article, “ARHGEF3 Regulates 

Skeletal Muscle Regeneration and Strength 

through Autophagy,” Chen and collaborators 
uncovered novel molecular mechanisms of 
regulation in skeletal muscle regeneration. 
Humans possess over 70 guanine exchange factor 
(GEF) proteins that are important in intracellular 
cell signaling. Rho-dependent ARHGEF3 is an 
activator for a small family of G proteins that act 
as a molecular switch and are involved in signal 
transduction. 

Despite their abundance and fundamental role 
in signaling, GEF proteins are not often studied in 
physiological settings. The Chen lab is the first to 
explore the effect of ARHGEF3 depletion in mice. 
Chen and postdoctoral fellow Jae-Sung You, the 
lead and co-corresponding author, link the deletion 
of ARHGEF3 with skeletal muscle regeneration in 
the article.



The cell cycle is a tightly regulated process. Deviations 
from the cycle lead to aberrant cell growth, which is 
linked to cancer. Because mutations in the cell cycle have 
such harmful effects, proteins responsible for cell cycle 

long noncoding RNAs (lncRNAs) in cell cycle progression 
has not been studied as thoroughly.

While the human genome encodes lncRNA genes, not 

during cell cycle. The lab isolated cells at different stages 
of the cell cycle and performed RNA sequencing analyses 
to identify lncRNAs that were differentially expressed 

2,000 lncRNA genes 
that showed differ
ential expression 
at various stages of 
the cell cycle; they 
focused on charac
terizing the role of 

which is linked with 
cell growth and when 
deregulated, associat
ed with cancer. 

This particular study 
is a stepping stone for 

the characterization of 

derstanding signaling steps in cancer progression as well 

By modulating the expression of genes that control cell 
proliferation through gene knockdown experiments, 
investigators searched for genes that played a role in cell 
cycle progression. 

plays a critical role in facilitating cell cycle progression. 

the research group.

Their studies revealed that SUNO1 facilitates cell prolif

expression.

during DNA damage. Aberrant DNA damage, as well as 

The research group found that elevated levels of SUNO1 
are associated with poor cancer prognosis and tumori
genesis, making it a potential marker for diagnosis. 

cus of his lab is to investigate the roles of novel lncRNAs 
in the cell cycle and cancer progression.

�������������������������� ��������!��"�
������������#���� ���$���

By Bianca Savant

The graduate students who performed many of the experiments for this eLife 

Kannanganattu V. Prasanth, professor of cell and 
developmental biology, and members of his lab investigate 
the regulation of gene expression and RNA biology with a 
focus on cancer. In an article published this year in eLife,  
“The S-phase-induced lncRNA SUNO1 promotes cell 
proliferation by controlling YAP1/Hippo signaling pathway,” 
Prasanth and fellow researchers detailed the role of long 
noncoding RNAs in cell cycle progression.

KV Prasanth

5



of cell and developmental biology 

an exciting research program on 

uses Drosophila as a model to 
explore the effects of different 

spatially controlling, and ending 
regeneration in coordination with 
development. 

researcher Yuan Tian uncover 
more mechanisms of regeneration 
control by showing the roles 

complexes on regeneration in 
Drosophila through damaging 
the imaginal disc, the juvenile 
tissues that build the adult wing 

Drosophila wing imaginal disc regeneration.

Figuring out how to control regeneration holds immense 
potential in medicine and beyond, but the tangles of 

task. Researchers have been able to identify signals that 
initiate regeneration in response to tissue damage, but 
little is understood about how these signals work or why 
they fail.

Regulation of gene expression during this time is also a 

regeneration genes are all regulated in a similar matter, 

headway in this area by identifying the mechanisms of 

�������������!��$� %�&�������&��
� ����$������"���"�����$���� ���$'��
����&�$��(��&�!����"���&#��)���
� ������#����

that these complexes play roles in regeneration in a 
variety of animal models (including Drosophila midgut 
and mouse skin, liver, and ear), little was previously 
known about the mechanisms through which the 
complexes achieve the necessary effects.

of growth and cell fate during tissue regeneration by 

Drosophila.”

from what it’s normally doing into damage response 

questions that Yuan was tackling was how it makes that 
switch. Chromatin regulators are a good candidate for 
how that switch is going to happen.”

controllable tissue damage in the Drosophila wing 

observed how wing disc regeneration occurred without 

mutants and RNAi lines targeting these components. 

They found that while both complexes act during 
regeneration, they have very different roles. Drosophila 

wing pattern appearing as a mirror image of the other 
half, indicating that this complex plays a role in cell fate 
and organization of the wing tissue during regeneration.

regeneration, demonstrating that this complex 
plays a role in regenerative growth regulation and 

Prof. Rachel Smith-Bolton 

 

By Maddie Blaauw

��������
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synchronization with development. Additionally, the 

protect gene expression against mistakes caused by 
regeneration signaling.

future applications in human regeneration research.

to be important in pushing regeneration in our bodies, 
the idea that pushing regeneration can cause problems 
and mistakes is important to think about,” she said. 

happening, like the chromatin remodeling complexes 
that Yuan was working on, to make sure that gene

tissue regeneration--growth and cell fate--as revealed by mutant phenotypes.

expression doesn’t go haywire when we start pushing 

understanding of how tissue regeneration is precisely 

can lead us to achieve proper regeneration through 
promoting regenerative growth, ensuring correct 
patterning, and regulating proper ending time instead of 
scarring or diseases,” she said.

abnormal regeneration phenotypes and plans to 
investigate these mutations in future work.

7



Andrew Belmont laboratory and collaborators have 

it to demonstrate how changes in gene association 
with nuclear speckles correlate with changes in gene 
expression.

organization relative to nuclear speckles with small 
position changes tightly correlated with gene expression 

in 2020, and colleagues were joined in this work by 

relative position towards or away from nuclear speckles 
strikingly correlate with increased or decreased gene 
expression, respectively, even comparing human 

different cancer cell lines. At the same time, distances to 
nuclear speckles were remarkably conserved for about 90 
percent of the genome.

rediscovered in the 1960s, and then discovered again in 
the 1990s. Despite being the second largest nuclear body, 
there remains no clear consensus about their actual 
function. Two theories have prevailed since the 1990s. 

as storage sites for factors involved in RNA processing. 
The second theory proposed that they serve as a hub for 
active gene expression for a subset of active genes.

chromosome locus occurring within several minutes 

�������	
��	�
���	
���	��������	��	
�������	���������	
��������	�������	
������

Belmont laboratory has developed a new genomic 

association of certain chromosome regions with nuclear 

were highly enriched in the most highly expressed genes.

An obvious next question was how chromosomal 
distances to nuclear speckles varied in different cell 
types and how these differences correlated with 

peroxidases coupled to antibodies. 

The exponential decay in concentration of these free 
radicals, spreading radially from the antibody staining 

estimation of distance of chromosome loci from the 
staining target by measuring the variation in biotin 

labeling of DNA, rather than chromatin, to avoid a bias 
by varying protein composition–and labeling–across the 
genome.

labeling. This led them to deliberately saturate the 
protein labeling by pushing the peroxidase labeling 
much further, such that the TSA staining appeared 

per experiment.

Comparison of cell types also suggests that much of the 

��������

8



genes near nuclear speckles to facilitate their later gene 
activation by certain stimuli. For example, previous 

the transgenes already were adjacent to nuclear speckles, 
induction was slowed by the several or even tens of 
minutes required for the transgene to move and touch 
nuclear speckles in cases where the transgenes were 
located away from nuclear speckles.

gene loci were positioned with intermediate distance to 
nuclear speckles prior to heat shock and moved closer 

this prepositioning of many other genes close to nuclear 
speckles might facilitate their activation under varying 
cellular conditions.

Future work will be aimed at better understanding the 

chromosomal positioning relative to nuclear speckles 

physiological conditions and developmental stages. 

compartments, such as nuclear lamina or nucleoli, will 
further elucidate nuclear organization and function.
compartments, such as nuclear lamina or nucleoli, will 
further elucidate nuclear organization and function.

9
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PhD student Janhavi Kolhe is a recipient 
of the Tom and Cynthia Cycyota 
Research Scholarship.
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Recent PhD graduate Yo-Chuen Lin was 
a recipient of the Tunji Toogun Memorial 
Award.
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Recent PhD graduate Xiaohe Li was a 
recipient of the Tunji Toogun Memorial 
Award.
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Yejing Ge, PhD ’12, is now a professor at MD Anderson Cancer 
Center in Texas.
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In-Hyun Park, PhD ’05, is now a faculty member at Yale 
University.

�������	�
����������
��������	������������
�����
�����������������������������������������
�
���������	
����
��������	��
������	����������
���	����
�
���������
�
����
���
�����������
�
�����������������
��
���	��������
����
��
��	�
�����
���	��������� �!�
	����������������
�����	
�
�	
������
���"������������!#�����
	�
�

��
�	�
������������
�

������������������������	��������������
������	����	�
���� 
��$���
��%�
���
������"����
�
���
����	�
��
��	�&�����
��'(��
�������������
�	�������	�	��	�	��
�)
�����*+++��,�
����"
������	��
������
�	���	
���-
�����������
�����
������	
��	��
�	���������������
����
�$�������	��
�	��
����������	��������������
��	�
���"���	�
�������
�	��

.���
�
���������	���	��������	�
���'(������	��
�����	�
�������������
�	�������
����	
��
�������	���
-�
����$���
��	�
���"��������"����
���
����	�
����	�

/��	����������������	�
���'(���
��0�	��	���'(����		�
��
"
	�

����	�
�������������
����.������	�
��$
�	�����
	���
	
����
�����	�
�����
�����'(��
����	
�	�
�
��	���	���������
���	���
	��12*����
���"�������	��	
��	��
�	����	�
�����	���������'(�����
����	����	�
��	
���
���
����
�
�	��	����������	�
�����
��������
�
�	��	�������	
���

.���
�����
��$
�	�����	���	����������'(��
����	
��	�
�
��	
���	

���������
�
	�������
�
�	��	����������
�����	��
�����

�	��
���"���34�������������	��������	���	
�����
�
�	��"
�
/
��
��	���	
���
����
�
�������������
���
�	��

��	����	���������������


��
�	��
�
���������	
���
���
"�������

!�"�	�	�
�����	��������	�
����������������	����������
������������������
�����������	��������
.�����������!�����
���������
�������	���
��	��	��
�	����
�����
����
��
�
��

���
���������
�	��	������
�
����
���
-�
�����	���
���
�
	���������
���"���������	�����
��
���
����������
����������	��	�����������	��������	
�����

/
�
��������
����!�����
����������
�	�	��������
�������
����	�
��	��
�	�	��	���&�����
/
�
���	�
����
��������������
��"��

	���������������������
"	
������	�
�	���������!���
��
������������
���
�	��
����
����	�
�
�
/

���
�	��
	��	��
�
��
��	��	�
���"��������������	��������	
��	���	����
�����
��
�
��
�
�	�

�����
�	���������	
��
����
�������������'�
����	�
�	��
�
��
�����

�	�
�������"��������
��������	����������
��
�	�!�����
��������
��5���	�
�
���
����
�
����

	�	��
����
��������	�
����
��
�

�������!�����
������	
���	�
����	�����

���������������������������
��/����
/

��
��
��5		
������
��������	"�������
��������	������"��&
	"�����
�
������
����
����"�
��6�
����������������	
�
��	��
������	������
��������
��

������	�����	��
��������������"����	��������	��������
���	�������#������	�����
4����
��������	
��	��
�	�����������
����	���
	�	�
�
������
�	�������
/

���
�	������
��$
�	��� �
��
�	���&�
�"��	����	���
�	�
�
�����
�
�����	�
�
/

���
�	�������
�


�����������������	���
�	�
����	�����	�����
��
��
-��	��������
/

�	�	���

������	�
�
/

���
�	�7�4���
������	���� �!��	��
�	���
�
��
�	���&�"����4������"���
8�
�	�������	�
���
�������������	
�
�	��������"�	�������
���&�	������
��	��	�

��������
�����������������������	�"�������������
$�������������
�����������
���������������
���������������	
�
���
���������
�
	�����	�9��
�����
���	���
.��"����
�
�����8�
�	�������	������	���	�	�
�����	������
������"������������������
�	�����
���
��
�
��
����
�
	�����	���
�
��	
��

������"������
�����������������

����
�	
�	��	
���
���������	�����������	
���	��	�
��

�����	��
�����%�����	���������������	�����"��%���	�
����
����
�����
�
��������
��	�������
��	��
������"��&
	"�����	�
���������
�
���������
��	:�����#�	�"��&
	"�������	���
�
�������������������
����������
���.��	
�������
	�
�9��
���	��������	������
�	�	����
�����������
�
	������
�	����	��
�����������
��
���"�	�	�����
����
�����
�
�����
���
�



��������	�
	���

14

��������	

������	
��
������
��
��	�������
�	�	�
��
����	�	��������

��
���������������������������
��;<=+�+++�����
�
�����
���������������
�	
��	��������	�
����	�	�	
��������
���
5������#
�&�����"���
�����>�����������	���
�"
��
�����������	
�
�������"���	�������	�
����
�
���������

/
�
����
��#
�&�������������

3���
		
��������
���?
/	�
�
���	�����
��@�
����	��	�	�
�������������
�����>
��	�
�
�
�"
�������
���
�
���������
�����
�
����	
������
������������"���	�����	�
#
�&�������
����&������
�����	������������	�
��������	�������"���	�����������
���	��A�
"��
����

����A�
�
�	�������������
�	
��

����

����A���
����������"�����
������

����

����A�
����	�����
������������
"
������A��������
������������	
���	��
�

����������

#
�&�������	�	�	
�!��
�	���%
���.���
�
�
�����>
���
��
�	�������������
��������������������
�
�
�	
�	�
������
��
��	��	����
���	����	
������
�������
�
�
�����

?������		�	��
�����
��

��
���
���
�
�����	��	�
���		����

��
�������
��	�������	�
��
��������������	
��:�
�
��
�
��������������


������
������	�
�"
��������������
�	
��
�
����������	
���@�.���
������

?#������������	
��:���
�	
���

�������.��	���

����
��"����
�
�����8�
�	�����	��	�������
���	�
�
��	
������
��������&��������
/

�	����������
��������
�
�
��������������
��
���	����
�������	
�	����

�	��������
.��	������	�
���������
������	�����������
�����"���	��
�
��$
�	��B���
����	�
�����
���������
��
��
�@�
.���
����
��

-�	��	�
������������������3���
		
��������
��������	�
��

���	���	�����������"���	������	���
�
����
��������������
��
���
����	���
�������
��"��	�	�
��������������
�����
���������	
������	�
���


����"��������
��
��	��	�
����&
�

"�����

?�����������
��	��
:��:���������
����������
�������
���	�������	�
�������	��	�

����
��
"�����	����
������������	��
	�"���	
������
	�/�����'�������������������	������&
����


�
�
�	���	��
�@���
�������?5�����	�
���	������
���	�	�	
�����C
��	������
�������
�����
	��	���&��"��	����:����	�������������
�
�
"�����������"�������������������	��
����
	�������"�

������"�����	����
�����������
���������	���
������@

3���
		
��������	
������
������������"���	�����
���
�?
�
��
�����	�
�>
�	�
��	��	�
�������������

	��
�����	�
����������������

�@�D���
�����	�:���
�	���	���
����	����
��	�	�
����
����	������$������������

��	���	�
��
�	���C��	�
���	���������
��
�4�����	���������	�
�
!

��	�
�	����!
�
��
������
������
����	
�������	������
?��
����
�
��	�������	��
�
����
������	��
�����	�
����
���	�
���
����
����
���������������"���	�����@�3���
		
������

?��	
������
������������"���	������
8���
��������	������
	���	��9����

��	�����
�	��
	�
�����
8���������	
���
�
�"
����	��	�
�
/	
�	�
����"�
��������
�	�
��	���������
�����	�����"�����������������
��"�
����	���
���������
������	�>��
����
�
����"���	�
����
�	������
���������
5������#
�&������������������������

�E@

Congratulations to Martha Gillette, who was named the Beckman 
Institute’s 2021 winner of the Vision and Spirit Award. Gillette is 
Alumni Professor of Cell and Developmental Biology, a professor in 
the Department of Molecular & Integrative Physiology, and director 
of the Neuroscience PhD Program. 
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B107 CLSL, M-123  |  601 South Goodwin Avenue  |  Urbana, IL 61801

I would like to make the following contribution to CDB:

$          Cell and Developmental Biology Annual Fund (11331199)

$          Tunji Toogun Memorial Graduate Fellowship Fund in Cell and Developmental Biology (11341354)

Name

Address

City

State                Zip   Phone 

Email

Company name

My check, payable to the      Mail to: University of Illinois Foundation 
University of Illinois Foundation,    P.O. Box 734500  
is enclosed.       Chicago, IL 60673-4500

I wish to donate by credit card at mcb.illinois.edu/giving

1KV58422DN040381AM0000000EK2

Follow the department on Twitter at @CDB_Illinois!Fo
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