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Reaching 1 Billion People with Obesity in the World!

Prevalence in 2022
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Obesity Is a Multi-Factorial Condition
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Type 2 Diabetes Is a Chronic Inflammatory and Progressive
Metabolic Disease Led by Obesity and Insulin Resistance
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While there are drugs to manage type 2 diabetes, there is
no effective treatment for its comorbidities.

Kim J.K. Cell Metabolism 4:417 (2006); Circulation 125:1081 (2012)



Metabolic Dysfunction-Associated Steatotic Liver Disease

Fatty Liver Inflammation MASH MASH with Fibrosis

Fibrosis

Insulin Resistance
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Liver Is a Heterogeneous Organ Consisting of
Immunologic Cells

o Macrophage Normal Liver
° Kupffer Cell
’ Monocyte
o Dendritic Cell . . . . |
A A A A A A I
@ Natural Killer @' . ’ ° i d
Cell
O~ ©
'y Space of Dissé
@ Natt;rzl :(Illler ° v s . °
e Liver Sinusoidal
- - - - - Endothelial Cells
. - * -
@ CD4* T cell ":N.Y
"=
CD8* T cell @ DAMPs
ce IL-12 \ Immune cell

{ Fatty Acids

recruitment
@ « Z
. IL-4 & IL-10 v Inflammatory

Cytokines

Hepatic Stellate

Cell
Hepatic Sinusoid



High-Fat Intake Alters Macrophage Genes
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Increased M1-Macrophages and IFNy Levels in Obesity
Lean State Obese State
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Pleiotropic Effects of IFNy on Immune and Non-Immune Cells
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Mice with Conditional Loss of IFNy Signaling in Macrophages
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Lyz-IFNYR27- Mice Are Obese After 10 Weeks of High-Fat Diet
But Do Not Develop Type 2 Diabetes Phenotypes
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Lyz-IFNYR27- Mice Are Protected from Diet-Induced
Insulin Resistance in the Liver
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[[] HFD-fed Wild-type

Liver Insulin Signaling
(normalized to B-actin)

Liver Insulin Signaling Associated with Akt and FoxO1 Is
Improved in HFD-fed Lyz-IFNYR27/~ Mice
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Liver Insulin Signaling
(normalized to B-actin)

Improved Insulin Signaling in the Liver Despite Diet-
Induced Fatty Liver in Lyz-IFNYR2/- Mice
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Obesity-mediated Inflammation in the Liver Is Attenuated
in HFD-fed Lyz-IFNyYR27- Mice
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These results suggest that inflammation, not fatty liver,
affects insulin resistance in the liver!

*p<0.05 vs. HFD-WT Friedline, R.H. et al. Nature Communications, 15, 5506 (2024)



Intrahepatic IL-12 Levels Are Dramatically Decreased
in Lyz-IFNYR27/- Mice Following a High-Fat Diet
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Pro-Inflammatory Cytokine IL-12 Plays a Major Role in
Bridging Innate and Acquired Immunity
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IL-12 is primarily secreted by macrophages and
stimulates the proliferation of Thl cells and NK cells.

Trinchieri, G. Nature Rev. Immunology 3:133-146 (2003)



Serum IL-12 Levels Are Elevated in Obese Adults and Children
and Strongly Associated with Severity of Fatty Liver Disease
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Acute IL-12 Infusion Causes Insulin Resistance in the Liver
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IL-12 Activates STAT4 and p38-MAPK and Downregulates
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IL-12 Is a Novel Cytokine Modulating Insulin
Resistance in the Liver




Since Inflammation Develops During Fatty Liver Progression
to MASH, Are There Any Implications for Liver Fibrosis?
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Mice with Conditional Loss of IFNy Signaling in Macrophages Are
Protected from Liver Fibrosis After 4 Weeks of MCD Diet
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Liver Fibrosis But Not Steatosis Is Attenuated in Lyz-IFNyYR27/- Mice
After Choline-Deficient L-Amino Acid HFD (CDAHFD) or GAN Diet
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IFNjR1
(normalized to FPKM)

Increased Expression of IFNYR1/R2, IL-12, and FGF21 in Human
MASH Livers with Advancing Fibrosis Stages
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Macrophage IFNy Signaling Orchestrates Immunological Events During
Fatty Liver Transition to Insulin Resistance and MASH in Obesity
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Diabetes Virtual Camp

https://www.diabetesvirtualcamp.org

> American
Diabetes Diabetes Home OurTeam OurExperts OurCommunity Summer2024 PastCamps News Contact Us
Virthal Camy Association. —

Allison Kim

Diabetes Virtual Camp

for future scientists and physicians

Educating Diabetes and Inspiring the Next
Generation of Physicians & Scientists



Postdoc Opportunity

Post Doc - Open Rank

Job Number: 2024-46850

Category: Post Doc

Location: Waorcester, MA

Shift: Day

Exempt/Non-Exempt: Exempt

Business Unit: UMass Chan Medical School
Department: School - Molecular Medicine - W400200
Job Type: Full-Time

Salary Grade: 86

Union Code: Non Union Position-We3-Residents/Post Docs
Num. Openings: 1

Post Date: Aug. 24, 2024

Job Description

Postdoctoral Associate in Type 2 Diabetes and Alzheimers Disease Research at UMass Chan
Medical School

A postdoctoral associate position is available in the laboratory of Prof. Jasen Kim, Program in

Molecular Medicine, for a highly motivated candidate with a Ph.D. andfor M.D. to conduct new

NIH-funded research investigating the important connection between type 2 diabetes and
Alzheimers disease (AD) using physiologic, molecular, and cell-based approaches in
transgenic mice:

The ideal candidate should have a strong background in molecular and cell biclegy,
immunology, and roscience, as the newly funded project involves the use of primary
macrophages, he| cytes, natural killer cells, glial cells, and neurons from transgenic mouse
models and various in vitro systems using AAV and siRNA.

The ideal candidate should demonstrate solid writing skills capable of drafting a manuscript
and a grant application, analytical skills with statistics and a basic understanding of
bioinformatics, cornmunication skills to work effectively with other lab members, mentoring
skills to oversee PhD students and student interns, a positive personality to engage in team
research, and strong integrity and ethics.

Building on prior expertise in molecular and cell biclogy, immunology, and neuroscience, the

candidate will be trained in elegant in vivo metabolic procedures and physiologic approaches,

behavioral phenotyping tests for learning and memory, and spatial transcriptomic analysis to
lead exciting and complex research projects aimed at determining the molecular link
between type 2 diabetes and Alzheimers disease.

The candidate will also be trained in grant writing with the expectation to apply for
postdoctoral grants during the 1" year and will be engaged in multiple collaborative projects
with other leading diabetes and AD investigators, establishing professional networks.

Notably, the candidate must be fully committed to learning the investigative process,
developing a strong hypothesis, comprehensively designing experiments with anticipated
outcomes and pitfalls, carefully performing experiments with reproducibility, and analyzing
the scientific data with utmost rigor for high-impact presentations and publications.

Strong publication history during graduate training, prior submission of predoctoral grant
applications, and most enthusiastic letters from current and past mentors (minimum of 3
references) are highly encouraged

Qualifications: Education, experience, and skills required for consideration

s Ph.D.in melecular biclogy, cell biology, immunology, neuroscience, or related disciplines

s M.D.and prior research experiences in molecular biclogy, cell biclogy, immunolegy, or
neuroscience

= Strong work ethic and motivation to apply skills toward solving biological problems of
human diseases

» Meticulous and careful technical skills

» Excellent analytical skills with statistics and independent judgment
* Highly collegial and works well as a team member

« Solid written and verbal communication skills

* Desire to be trained in high-quality scientific research with the goal of becoming an
independent investigator

To Apply:

Applicants should submit the following materials via email to Prof. Jason Kim at
jason kim@umassmed.edu: a cover letter describing the applicants research expertise, past
and current projects, and training goals; a CV (including a complete list of publications), and

contact infermation for three references, one of which sheould be a Ph.D. advisor or equivalent.

$3.6M to Study the Connection Between
Type 2 Diabetes & Alzheimer’s Disease

Jason Kim, PhD, was awarded a $3.6M grant (NIH-R01) from the National Institute on
Aging to study an important relationship between type 2 diabetes and Alzheimer’s
disease.

"According to the Alzheimer’'s Association, there’s a strong correlation between
Alzheimer’s disease and type 2 diabetes, and individuals with type 2 diabetes show
accelerated coagnitive decline,” said Dr. Kim, Professor of Molecular Medicine and
Professor of Medicine in the Division of Endocrinology, Diabetes and Metabolism. “But,
the underlying connection between these two common human diseases remains
unknown.”

L

Dr. Kim is a leading expert in metabolism and type 2 diabetes, and he will be
collaborating on the five-year project Dorothy Schafer, PhD, Associate Professor of
Neurobiology and a leading expert in neurodegenerative diseases. They will investigate
the impact of age-associated changes in peripheral metabolism, mainly focusing on
insulin resistance and inflammation in the liver, on neurodegeneration.

This is a timely award to a $2M grant (NIH-R01) Dr. Kim received last year from the
National Institute of Diabetes and Digestive and Kidney Diseases to study metabolic
dysfunction-associated steatotic liver disease. One goal of the Kim laboratory is to
identify new therapeutic targets to treat metabolic liver disease and Alzheimer’s disease.
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