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Autophagy and Obesity-Mediated Diabetes Progression

Obesity-Related Diabetes

Obesity is associated with a chronic low-
grade inflammatory state and an imbalance in
adipokine secretion. These factors can
promote an environment that favors tumor
growth and progression.

Dysregulated autophagy, caused by
altered AMPK, PPARGC1A, and UCP2 activity,
can support cancer survival and growth by
promoting resistance to cellular stress and by
supplying nutrients through autophagic
degradation.

Functions:

PPARGC1A (PPARG coactivator
1 alpha), Enhances mitochondrial
biogenesis, promoting
autophagy.

AMPK (5' AMP-activated protein
kinase), Activates autophagy and
is influenced by energy status.

UCP2 (uncoupling protein 2),
Regulates ATP production and
oxidative stress, affecting
autophagy.

Autophagy® LN

Modulators

PPARGC1A: When dysfunctional in
obesity, PPARGC1A might contribute to
metabolic derangement and cellular
damage, and such conditions can
predispose cells to malignant
transformation and progression.

AMPK: A dysfunctional AMPK signaling
pathway in obesity can lead to impaired
autophagy, abnormal cellular energy
balance, and, over time, the accumulation
of cellular damage that can promote .
cancer development. oo
UCP2: In obesity, dysregulated UCP2 may
lead to mitochondrial dysfunction and

can promote cellular damage and
carcinogenesis.
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Immune Response in Type | Diabetes

Each cell type secretes a In type 1 diabetes, an effector T cell Glucagon and somatostatin are still
distinct hormone and expresses recognizes peptides from B cell produced by the a and 6 cells, but
different tissue-specific proteins. specific proteins and kills the B cell. no insulin is made.
N E Cytotoxic T cell
The islets of
Langerhans
aI:t::‘eeas Glucagon Somatostatin
P Glucagon Insulin Somatostatin IS >
9 g
a a a 4
> < [ < > < > aq49 > 99
[ [
f f Immune & I3
acell | B cell 6 cell | attack
I antigen antigen antigen
| b O o
R @ N L 7 )
[] [] [] [] [] [] [] — []
No insulin
Q
oN @
acell B cell 6 cell acell B cell & cell acell Dead & cell
B cell
J \

For any questions regarding this document, or other questions about publishing with BioRender refer to
our BioRender Publication Guide, or contact BioRender Support at support@biorender.com.



https://biorender.com/academic-license/
https://help.biorender.com/en/articles/5256792-biorender-publication-guide
mailto:support@biorender.com

49 Spadina Ave. Suite 200
I Toronto ON M5V 2J1 Canada

www.biorender.com
RENDER

Confirmation of Publication and Licensing Rights

July 14th, 2024
Science Suite Inc.

Subscription: Individual
Agreement number: YN272403Y1
Journal name: World Journal of Diabetes

To whom this may concern,

This document is to confirm that Liusheng Wu has been granted a license to use the BioRender
content, including icons, templates and other original artwork, appearing in the attached
completed graphic pursuant to BioRender's Academic License Terms. This license permits BioRender
content to be sublicensed for use in journal publications.

All rights and ownership of BioRender content are reserved by BioRender. All completed graphics must
be accompanied by the following citation: “Created with BioRender.com”.

BioRender content included in the completed graphic is not licensed for any commercial uses beyond
publication in a journal. For any commercial use of this figure, users may, if allowed, recreate it in
BioRender under an Industry BioRender Plan.

Classification of -
Phenotypes « Featres:

1 Adiposity

T Inflammation

1 Adipose tissue function
\ 1 Insulin resistance

Adipose distribution:
4 Subcutaneous fat

MUNO, MONW 1 Visceral fat

(Metabolically unhealthy MUO Lipid |
non-obese, (Metabolically lIEI ztorage. .
Metabolically obese unhealthy obese) ipid storage capacity

T Liver

normal weight) 1 Skeletal muscle

MHO

Features:
1 Adiposity
©Inflammation
_ oAdipose tissue function
| 4 1 Insulin sensitivity

MHNO MHO
(Metabolically healthy (Metabolically healthy
non-obese) obese)

Risk of diabetes/cardiovascular disease

Adipose distribution:
5 1 Subcutaneous fat
BMI (kg/m?) L Visceral fat

Lipid storage:
©Lipid storage capacity

For any questions regarding this document, or other questions about publishing with BioRender refer to
our BioRender Publication Guide, or contact BioRender Support at support@biorender.com.



https://biorender.com/academic-license/
https://help.biorender.com/en/articles/5256792-biorender-publication-guide
mailto:support@biorender.com

49 Spadina Ave. Suite 200
I Toronto ON M5V 2J1 Canada

www.biorender.com
RENDER

Confirmation of Publication and Licensing Rights

July 14th, 2024
Science Suite Inc.

Subscription: Individual
Agreement number: ZS2723UH8M
Journal name: World Journal of Diabetes

To whom this may concern,

This document is to confirm that Liusheng Wu has been granted a license to use the BioRender
content, including icons, templates and other original artwork, appearing in the attached
completed graphic pursuant to BioRender's Academic License Terms. This license permits BioRender
content to be sublicensed for use in journal publications.

All rights and ownership of BioRender content are reserved by BioRender. All completed graphics must
be accompanied by the following citation: “Created with BioRender.com”.

BioRender content included in the completed graphic is not licensed for any commercial uses beyond

publication in a journal. For any commercial use of this figure, users may, if allowed, recreate it in
BioRender under an Industry BioRender Plan.

AUTOPHAGY IN DIABETES PATHWAYS
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