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 Visit Immunobiology

Division Highlights
Research Advances
Faculty in the division made a wide-ranging set of fundamental and translational advances. These have provided strong insights into the

functioning of the immune system in health and disease.

A collaboration among the Grimes, Singh, and Salomonis labs using the tools of systems and computational biology, led to the discovery of

rare mixed-lineage intermediates that are precursors of monocytes and neutrophils in the bone marrow. They uncovering of these rare cells

occurred using single-cell RNA-Seq methodology. They appear to manifest an unusual cellular state referred to as “dynamic instability”

which poises the intermediates to give rise to one of two different stable cellular fates. Dynamic instability can propose to underlie binary

cell fate choice in a variety of developmental systems.

The Hildeman laboratory has elucidated an important function for the methyl transferase Dnmt3a in the generation of CD8 T cell memory.

Curiously, their findings demonstrate that loss of Dnmt3a increases the frequency of CD8 memory T cells that generate upon infection of

mice with LCMV. This result is somewhat counterintuitive in that DNA methylation of control regions in the genome by de novo

methyltransferases such as Dnmt3a promotes the generation of cellular memory. Uncovering the precise molecular mechanisms by which

Dntm3a antagonizes memory CD8 T cell formation as well as its functions in other memory T and B cell responses is an exciting area of

future exploration.

The Divanovic laboratory has demonstrated that thermoneutral housing provides a greatly improved, sex-independent, model of

exacerbated non-alcoholic fatty liver disease (NAFLD) in mice. This translational advance represents a novel approach for analysis of

cellular and molecular mechanisms underlying disease pathogenesis. NAFLD exacerbation at thermoneutrality conserved across multiple

mouse strains, and associates with augmented intestinal permeability, an altered microbiome and activation of inflammatory pathways

https://www.cincinnatichildrens.org/research/divisions/i/immunobiology
https://www.cincinnatichildrens.org/research/divisions/i/immunobiology/labs/grimes
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https://www.cincinnatichildrens.org/research/divisions/i/immunobiology/labs/divanovic


associated with the disease in humans. Notably, female mice, typically resistant to high fat diet (HFD)-induced obesity and NAFLD,

developed full disease characteristics at thermoneutrality. These findings have important biomedical implications as NAFLD, which often

leads to cirrhosis and hepatocellular carcinoma, is the most common chronic liver disease worldwide.

A longstanding and productive collaboration among the Jordan, Katz, and Hildeman labs has made considerable progress on its primary

goal of controlling autoreactive T cells as a means of treating ongoing autoimmune disease. The use of p53 potentiation, with checkpoint

abrogation (PPCA) therapy, demonstrates remarkable efficacy in mouse models of multiple sclerosis (MS) and type 1 diabetes (T1D). With

T1D, the data shows that new onset diabetic NOD mice benefit from PPCA therapy with an increase in the remission period or outright

reversal of T1D. As part of our center for transplant immunology, to both solid organ (heart, islet) transplant models, expanded use of this

new therapeutic approach is showing signs of success.

Inter-Disciplinary Collaborations and Grants
Dr. Claire Chougnet, PhD, is leading an ARC proposal focused on inflammation and pre-term birth that has obtained an NIH UO1 award.

This will enable the collaborative team to robustly advance the primate model for analysis of pre-term birth complications as well as gain

fundamental insights into the development and functioning of the neonatal and infant immune systems.

Dr. David Hildeman, PhD, in collaborations with Dr. Steve Woodle, MD, from the University of Cincinnati College of Medicine, are focusing

on targeting of allograft immune responses in kidney transplantation. Funding obtained from Novartis and Sanofi will allow exploration of

lymphocyte responses and resistance mechanisms in patients on therapies.

Dr. Harinder Singh, PhD, in a collaboration with Dr. Woodle and Dr. Jim Driscoll, MD, PhD, both from University of Cincinnati College of

Medicine, launched a collaborative effort to uncover genomic responses and molecular pathways that underlie resistance and rebound of

plasma cells to proteasome inhibitor therapy. This therapeutic modality is being tested clinically to achieve desensitization in patients with

pre-existing allo-reactive antibodies before organ transplantation.

Faculty Development, Promotion, and Recruitment
Dr. Mike Jordan, MD, promoted to a full professor based on his outstanding research accomplishments in elucidating the cellular and

molecular bases of HLH as well as other genetically caused immune deficiencies.

Cincinnati Children's recruited John Hogenesch to a joint appointment in the Division of Immunobiology and research space in the Center

for Systems Immunology (T5). John is an accomplished systems biologist with a focus on the circadian clock. He plans to collaborate with

immunologists in exploring the actions of the circadian clock on immune responses.

Dr. Emily Miraldi, PhD, obtained a trustee award to advance her promising career in computational immunology.

Training Grants
National Institutes of Health (NIH) awarded NIH T32 (2016-21) funding to Cincinnati Children's due to the tireless and superb efforts of Dr.

Dave Hildeman, PhD, as well as faculty mentors along with past and current PhD trainees. This is a first for the Immunology Graduate

Program at Cincinnati Children's. It is a highly competitive award that represents a superb return on a long term academic vision and

investment in Immunology. The DFG sponsored IRTG (2017-21) has been successfully renewed. The continuation of this international

training program with Universities of Lubeck and Kiehl in Germany is a superb testimonial to our faculty, and students, who gave compelling

research presentations and testimonials at a site visit in Lubeck.
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Claire A Chougnet,

PhD

Host-microbe Cross-talk and

Pregnancy Outcomes

Burroughs Wellcome

Foundation (University of

Cincinnati)

CHougnet BWF

1010626

06/01/2013

-

03/31/2018

$150,000

Ian P Lewkowich Mechanisms of IL-17A-

mediated Enhancement of

Asthma Severity

National Institutes of

Health

R01 HL122300 05/01/2014

-

02/28/2019

$555,697

Alexey Porollo, PhD Suppression of IgE-Mediated

Disease by Polyclonal Rapid

Desensitization

National Institutes of

Health (University of

Cincinnati)

R01 AI113162 07/15/2014

-

06/30/2018

$89,784

Michael B Jordan, MD 

David A Hildeman, PhD

Exploiting the DNA Damage

Response to Selectively

Sculpt the T Celrepertoire

Repertoire

National Institutes of

Health

R01 AI109810 07/15/2014

-

03/31/2018

$390,000

James Mulloy, PhD Rapid Suppression of Food

Allergy with Anti-FcεRIα

Antibody

Intermountain Medical

Center (University of

Cincinnati)

Finkelman/Krishnamur 07/22/2014

-

09/29/2017

$84,128

Harinder Singh, PhD Distinct functional Outcomes National Institutes of R01 AR066808 03/12/2015 $68,640
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of BCR/TLR7 and BCR/TLR9

Co-Engagement

Health (Univ of

Massachusetts Medical

School)

-

02/29/2020

Edith Janssen, PhD CD244 Targeting

Therapeutics in SLE

Lupus Research Institute LRI_Janssen 01/01/2015

-

12/31/2017

$100,000

Julio Aliberti, PhD Lipoxins and Control of

Inflammation during Cerebral

Malaria

National Institutes of

Health

R21 AI118302 07/01/2015

-

09/16/2016

$195,000

Heping Xu, PhD Interplay of IRF4 and IRF8 in

Orchestrating Cell Fate

Dynamics of Germinal Center

B Cells

The Leukemia and

Lymphoma Society

Xu LLS CDP 07/01/2015

-

06/30/2018

$55,000

Theresa Alenghat Epigenomic Regulation of the

Host-commensal

Relationship

Burroughs Wellcome

Foundation (University of

Cincinnati)

Alenghat UC/BWF 09/01/2014

-

08/31/2019

$140,000

Theresa Alenghat Epigenomic regulation of

Host-microbiota Interactions

The Pew Charitable

Trusts

Alenghat PEWS 15-16 08/01/2015

-

07/31/2019

$60,000

Harry Leighton Grimes,

PhD

Mechanisms of Granulocyte

Homeostasis

National Institutes of

Health

R01 HL122661 07/01/2015

-

04/30/2019

$390,000

Senad Divanovic, PhD Immune Mechanisms of

Inflammation-induced

Preterm Birth

Burroughs Wellcome

Foundation (University of

Cincinnati)

Senad BWF 1015032 06/01/2015

-

03/31/2019

$150,000

Edith Janssen, PhD Effect of Different MRgHIFU

Approaches on Anti-tumor

Responses

National Institutes of

Health

R03 CA201918 01/19/2016

-

12/31/2017

$78,000

Theresa Alenghat Epigenomic Integration of

Microbiota-derived Signals in

the Pathogenesis of IBD

Crohn's & Colitis

Foundation of America

Alenghat CCFA 2015 10/01/2015

-

09/30/2018

$100,000

Ian P Lewkowich Study of Activity-Dependent

Sympathetic Sprouting

National Institutes of

Health (University of

Cincinnati)

R01 NS045594 02/01/2016

-

01/31/2021

$7,499

David A Hildeman, PhD Pathogenesis and

Therapeutic Targeting of

Immune Disorders

National Institutes of

Health

T32 AI118697 07/01/2016

-

06/30/2021

$140,586

Claire A Chougnet,

PhD

Mechanistic and Therapeutic

Role of the CD137-CD137L

Axis in Type 1 Diabetes

National Institutes of

Health (University of

Cincinnati)

R01 DK107541 07/21/2016

-

06/30/2021

$36,743

David A Hildeman, PhD PEARL: Pathway Exploration

and Analysis in Renal Lupus

National Institutes of

Health (Feinstein

UH2 AR067688 06/01/2015

-

$86,561



Institute for Medical

Research)

05/31/2019

Harry Leighton Grimes,

PhD

A Rapid Spontaneous Murine

Model of CN-AML

National Institutes of

Health

R01 CA196658 09/01/2016

-

08/31/2019

$625,379

Ian P Lewkowich Studies to Assess Inflamation

and Microloglial Activation in

Panic/PTSD Animal Models

Department of Veteran

Affairs

Lewkowich IPA 16-18 03/01/2016

-

02/28/2018

$9,798

Michael B Jordan, MD Mechanisms of LRBA-

mediated Immune Regulation

Jeffrey Modell

Foundation

Jordan JMF Translati 09/01/2016

-

08/31/2018

$50,000

Harinder Singh, PhD Murine Memory B Cell

Development and Function

National Institutes of

Health (University of

Pittsburgh)

R56 AI043603 08/22/2016

-

07/31/2021

$59,280

Harry Leighton Grimes,

PhD

Novel Targets to Cure

Pediatric Leukemia

Cancer Free Kids Grimes CFK 2016 07/01/2016

-

06/30/2017

$50,000

Ian P Lewkowich Impact of Prenatal HDM

Exposure in Severely

Asthmatic Mothers on

Offspring Asthma

National Institutes of

Health

R21 AI119385 12/01/2016

-

11/30/2018

$234,000

Claire A Chougnet,

PhD

Direct Interactions with HDL

Promote Regulatory T Cells

Survival

National Institutes of

Health

R21 AI128218 12/01/2016

-

11/30/2018

$248,945

Senad Divanovic, PhD Immunopathogenesis of Non-

alcoholic Fatty Liver Disease

National Institutes of

Health

R01 DK099222 08/01/2016

-

07/31/2018

$332,775

Harry Leighton Grimes,

PhD

American Society of

Hematology Career

Development

American Society of

Hematology

ASH Career

Developme

07/01/2016

-

06/30/2017

$42,000

Janssen PhD,Edith 

Chougnet PhD,Claire A

Metabolic Alterations in Age-

associated Dendritic Cell

Dysfunction

National Institutes of

Health

R01 AG053498 03/01/2017

-

02/28/2022

$507,778

Jordan MD,Michael B 

Herr PhD,Andrew

Mechanisms of

LRBAmediated control of

CTLA4

National Institutes of

Health

R21 AI132822 06/01/2017

-

05/31/2019

$234,000

Harry Leighton Grimes,

PhD

Translational Utility of New

Models of Human AML

Alex's Lemonade Stand

Foundation

06/19/2017

-

08/20/2017

$5,000

Suhas G Kallapur, MD 

David A Hildeman, PhD 

Andrew Herr, PhD

Novel Therapeutic Target for

Intrauterine Inflammation

National Institutes of

Health

R21 HD090856 12/10/2016

-

11/30/2018

$156,000



Louis Muglia 

Claire A Chougnet,

PhD

Maternal Temperament,

Stress, and Inflammation in

Preterm Birth

National Institutes of

Health

R01 HD078127 09/01/2016

-

08/31/2017

$188,569.50

Total Annual Grant Award Dollars $5,621,162.50

Annual Industry Award Dollars
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Andrew Herr, PhD Airway Therapeutics & Steve Linberg $33,710

Edith Janssen, PhD Roche Laboratories, Inc. $228,150

Michael B Jordan, MD NantKwest, Inc. $52,000

Total Annual Industry Award Dollars $313,860


