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QUARTER	HIGHLIGHTS

• Devon	Lawson,	 Ph.D.	 and Kai	Kessenbrock,	 Ph.D.	
were	awarded	 a	$4	million	Seed	 Network	 grant	
from	the	 Chan	Zuckerberg	 Initiative	

• Tallie Z.	Baram,	M.D.,	 Ph.D.	was	awarded	 a	$15	
million	Conte	 Center	grant	

• Shogo	Sato,	Ph.D.	 received	 the	 NARSAD	Young	
Investigator	 grant

• Tim	Downing,	 Ph.D.	 received	 the	 2019	NIH	
Director ’s	 New	 Innovator	Award	with	$2.2	million	
of	funding

• $10,000	CEM	 Seed	Grants	were	 awarded	to	
Cholsoon Jang,	 Ph.D. and	Nick	 Pannunzio,	 Ph.D.

• Devon	Lawson,	 Ph.D.	 was	the	recipient	 of	the	V	
Scholar	Award	from	the	V	Foundation

• Rémi Buisson,	 Ph.D.	 received	 the	 Innovative	
Development	 and	Exploratory	Award

• Nick	Pannunzio,	 Ph.D.,	 received	 the	 ACS-IRG	grant

• Robert	Lewis	received	 the	 UC	Irvine	 School	of	
Medicine	 Dean’s	 Fellowship
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YOUNG	 INVESTIGATOR	GRANT

Shogo	Sato,	Ph.D., a	postdoctoral	researcher	 from	the	Sassone-Corsi
Laboratory,	 received	 the	2020	– 2022	NARSAD	Young	 Investigator	
grant.	This	grant	provides	two	years	of	funding	to	promising	
investigators	 to	either	extend	 research	 fellowship	 training	or	to	begin	
careers	 as	independent	 research	 faculty.

AWARDS	AND	GRANTS

CHAN	ZUCKERBURG	INITIATIVE

Devon	Lawson,	 Ph.D.	 and	Kai	Kessenbrock,	 Ph.D.	were	
awarded	 a	$4	million	Seed	 Network	 grant	from	the	Chan	
Zuckerberg	 Initiative	 to	lead	a	national	 effort	to	document	
the	intricate	 cell	types	 and	states	 in	breast	tissue	 that	
underlie	 cancer.	

For	further	 reading,	please	visit:	
https://news.uci.edu/2019/07/01/uci-researchers-to-

lead-national-effort-to-build-atlas-of-human-breast-cells/

CONTE	CENTER	GRANT

The	National	 Institute	 of	Mental	 Health	 awarded	 Tallie Z.	Baram,	
M.D.,	 Ph.D.,	 a	five-year,	 $15	million	Silvio	O.	Conte	 Center	grant	to	
continue	 studying	how	unpredictable	 parental	 and	environmental	
signals	 influence	 an	infant’s	 vulnerability	 to	cognitive	 and	emotional	
problems,	 including	addiction	 and	post-traumatic	 stress	 disorder.

For	further	 reading,	please	visit:
https://news.uci.edu/2019/07/10/uci-child-neurologist-dr-tallie-z-

baram-is-awarded-15-million-conte-center-grant/
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AWARDS	AND	GRANTS

NIH:	DIRECTOR’S	NEW	INNOVATOR

The	National	 Institutes	 of	Health	 honored	Tim	Downing,	 Ph.D.	
with	the	 2019	Director ’s	 New	 Innovator	Award	to	support	
innovative	 biomedical	 research	 from	early	career	 investigators.	 As	
one	of	NIH’s	most	 prestigious	awards,	 the	Downing	 Laboratory	
will	receive	 around	$2.2	million	 in	funding	over	five	years.

For	further	 reading,	please	visit:
http://engineering.uci.edu/news/2019/10/two-uci-engineers-

named-nih-new-innovators

V	SCHOLAR

In	addition	 to	receiving	 the	Chan	Zuckerburg Initiative	 Seed	
Network	 grant,	Devon	Lawson,	 Ph.D.	was	also	the	recipient	
of	the	V	Scholar	Award	from	the	V	Foundation	to	study	the	
role	of	metabolism	 in	breast	 cancer	metastasis.	 	

ACS-IRG	SEED	GRANT

Nick	Pannunzio,	Ph.D.,	Assistant	 Professor	of	Medicine	
and	Biological	 Chemistry	 was	the	 recipient	 of	a	$45,000	
seed	 grant	through	the	UC	Irvine	American	 Cancer	
Society	 Institutional	 Research	 Grant	(ACS-IRG).	This	
award	will	allow	Dr.	Pannunzio to	develop	 genetic	 assays	
to	quantify	 large-scale,	 oncogenic	 genome	
rearrangements	 in	human	B	cells	 and	further	dissect	
genetic,	 environmental,	 and	pharmacological	 factors	
that	 lead	to	genome	 instability	 and	cancer.	
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AWARDS	AND	GRANTS

INNOVATIVE	DEVELOPMENT
AND	EXPLORATORY	AWARD

The	California	Breast	 Cancer	 Research	 Program	awarded	
Rémi Buisson,	 Ph.D.	with	the	Innovative	 Development	 and	
Exploratory	Award.	The	 proposed	research	will	define	 the	
mechanisms	 by	which	developing	 tumors	generate	
heterogeneity	 through	A3A	and	A3B	regulation	 to	fill	a	
critical	 knowledge	 gap	in	preventing	 tumor	heterogeneity	
and	suppressing	drug	resistance.

For	further	 reading,	please	visit:
https://som.uci.edu/news_releases/mutations-
responsible-for-promoting-cancer-growth.asp

CEM	SEED	GRANTS

Cholsoon Jang,	 Ph.D.	 (left)	and	Nick	Pannunzio,	
Ph.D.	 (right)	were	selected	 for	the	Center	 for	
Epigenetics	 and	Metabolism’s	 2019	Seed	 Grants.	
Both	Dr.	Jang	and	Dr.	Pannunzio will	receive	
$10,000	each	 for	their	proposed	research.

UC	IRVINE	SCHOOL	OF	MEDICINE
DEAN’S	FELLOWSHIP

Robert	Lewis,	a	Ph.D.	student	 in	Emiliana Borrelli’s Laboratory,	
was	awarded	 a	School	of	Medicine	 Dean’s	 Fellowship.
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Intra-individual	 changes	 in	methylome profiles:	an	epigenetic	 ‘scar’	of	early-life	
adversity?	 (2019)

Neuropsychopharmacology

Available	at:	https://www.nature.com/articles/s41386-019-0496-3

Ali	Mortazavi and	Tallie Z.	Baram

Rémi Buisson
Researchers	 discover	new	way	to	discriminate	 between	mutations	 responsible	 for	
promoting	cancer	 growth	and	those	that	are	not

UC	Irvine	School	of	Medicine

Available	at:	https://som.uci.edu/news_releases/mutations-responsible-for-
promoting-cancer-growth.asp

Marcus	Seldin,	Xia	Yang,	and	Aldons J.	Lusis
Systems	genetics	 applications	 in	metabolism	 research	 (2019)

Nature	Metabolism

Available	at:	https://www.nature.com/articles/s42255-019-0132-x.pdf

Review

Circadian Clocks and Cancer: Timekeeping
Governs Cellular Metabolism
Amandine Verlande1,2,3 and Selma Masri1,2,3,*

The circadian clock is a biological mechanism that dictates an array of rhythmic
physiological processes. Virtually all cells contain a functional clock whose dis-
ruption results in altered timekeeping and detrimental systemic effects, including
cancer. Recent advances have connected genetic disruption of the clock with
multiple transcriptional and signaling networks controlling tumor initiation and
progression. An additional feature of this circadian control relies on cellular
metabolism, both within the tumor microenvironment and the organism system-
ically. A discussion of major advances related to cancer metabolism and the
circadian clock will be outlined, including new efforts related to metabolic flux
of transformed cells, metabolic heterogeneity of tumors, and the implications
of circadian control of these pathways.

Overview of Circadian Rhythms
The circadian clock maintains cell autonomous oscillations with a 24 hour periodicity (Figure 1
and Box 1). Yet, the clock also utilizes external synchronization by cues, such as light, tem-
perature, and food intake, the so-called ‘zeitgebers’ or ‘time givers’ that can adapt circadian
timekeeping. The mammalian pacemaker governs rhythms in sleep/wake cycles, feeding/
fasting control, metabolism, hormone secretion, and immune function. Disruptions in biolog-
ical rhythms result in numerous physiological disorders in organismal homeostasis, the
consequences of which have been linked to several pathologies, including endocrine disrup-
tion, metabolic syndrome, and cancer [1]. Specifically, clinical and laboratory evidence has
long suggested that a relationship exists between the circadian clock and tumorigenesis
[2], yet the precise molecular mechanisms of this connection are not fully elucidated. Interest-
ingly, epidemiological evidence shows a link between hormone-dependent cancers and
circadian environmental disruption by shift work, light at night exposure, and late-night eating
behavior [3–6]. To further support this epidemiological data, genetic disruption of the circa-
dian clock in mouse models has revealed a strong link with specific cancers [7–9], though
the precise mechanisms related to cancer initiation versus progression remain unknown.
Specifically, the role of cellular metabolism in driving these transformation events, and how
this is controlled by the clock and therefore disrupted during tumorigenesis, still requires fur-
ther investigation.

This review serves to summarize the current state of knowledge regarding the links between the
biological pacemaker and cancer, in an effort to highlight new avenues for therapeutic interven-
tion. Specifically, we focus on several facets of tumor metabolism that can be rewired in response
to circadian disruption. We extend our discussion of cancer metabolism to address differences in
metabolic demand of tumors, and potential heterogeneity in fuel preference. Both clinical and lab-
oratory data has recently relied on use of metabolic tracing in vivo to address these complex
questions, and we highlight these efforts in terms of the power of metabolic flux and metabolic
fate tracing using stable isotopes. Additionally, we discuss recent advances in teasing out how
the circadian clock is implicated in regulating several pathways linked to oncogenes and tumor

Highlights
The circadian clock is a biological
pacemaker mechanism that precisely
controls rhythms in behavior and
physiological functions controlling
endocrinology, metabolism, and im-
mune response.

Disruption of circadian rhythms has been
reported to adversely alter normal physi-
ology and results in disorders linked
to metabolism, mood regulation, sleep
behavior, and cancer.

Clinical data has shown that mutations
and changes in expression of core
clock genes is reported in several
human cancers.

Use of genetic mouse models and cell
lines have delineated the crosstalk of
the circadian clock with several path-
ways linked to oncogenes and tumor
suppressors, such as c-Myc, Ras,
PTEN, and p53.

The circadian clock governs metabolic
pathways regulating glucose utilization,
amino acid uptake, lipogenesis, and β-
oxidation. Therefore, deregulation of cir-
cadian rhythms impinges onmetabolism
and subsequent proliferation of cancer
cells, which can provide new avenues
for therapeutic intervention.
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PUBLICATIONS

Rémi Buisson,	Adam	Langenbucher,	Danae Bowen,	 Eugene	E.	Kwan,
Cyril	H.	Benes,	 Lee	Zou,		and	Michael	S.	Lawrence

Passenger	hotspot	mutations	 in	cancer	 driven	by	APOBEC3A	and	mesoscale genomic	
features	 (2019)

Science

Available	at:	
https://science.sciencemag.org/content/364/6447/eaaw2872?utm_campaign=toc_s
ci-mag_2019-06-27&et_rid=79777156&et_cid=2878805

Shan	Jiang,	Noriko	Kamei,	Jessica	L	Bolton,	Xinyi Ma,
Hal	S	Stern,	Tallie Z	Baram,	and	Ali	Mortazavi

Intra-individual	 methylomics detects	 the	impact	of	early-life	adversity	 (2019)

Life	Science	Alliance

Available	at:	https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6445397/

Jonathan	Gaucher,	Kenichiro Kinouchi,	Nicholas	Ceglia,	Emilie	Montellier,	
Shahaf Peleg,	Carolina	Magdalen	Greco,	Andreas	Schmidt,	Ignasi Forne,	
Selma	Masri,	Pierre	Baldi,	Axel	Imhof and	Paolo	Sassone-Corsi,	in	press

Distinct	 metabolic	 adaptation	of	liver	circadian	 pathways	to	acute	and	chronic	
patterns	of	alcohol	 intake

Proceedings	of	the	National	Academy	of	Sciences
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EVENTS

EPIGENETICS	 DAY	

Our	annual	Epigenetics	 Day	will	be	held	on	Friday,	
December	 6th,	2019	on	the	first	floor	of	Sprague	
Hall.	Epigenetics	 Day	will	feature	 ten,	thirty-minute	
seminars,	 including	 seminars	 by	UC	Irvine	faculty.

The	event	 will	begin	at	10:00	am	and	conclude	 at	
5:00	pm	with	a	Wine	and	Cheese	 Reception	
immediately	 following.	 Lunch	will	also	be	provided.

To	view	 the	full	program,	please	 visit:	
https://tinyurl.com/epigenday2019

CEM	SEMINARS

Charles	Brenner,	Ph.D.
University	of	Iowa
December	 4,	2019

Title	to	be	announced

Bambos Kyriacou,	 Ph.D.
University	of	Leicester
December	 16,	2019

Sharing	clock	genes:	circadian	and	circatidal rhythms	in	flies	and	crustacea

Steve	Horvath,	Ph.D.
University	of	California,	Los	Angeles

October	23,	2019
Epigenetic	clock	studies	in	mammals


