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Tumor microenvironment: A barrier to cancer therapies
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Strategies to reprogram the tumor immune microenvironment
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Targeting the fibrotic microenvironment
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Pancreatic ductal adenocarcinoma
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Integrin alphad (ITGAS) expression in

PDAC patients
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ITGAS targeting peptides
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cyAV3.3 induces the efficacy of gemcitabine in
spontaneous KPC model

Genetically engineered KPC mouse model
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cyAV3.3 reduces tumor fibrosis and induces T cell infiltration

Gem Gem + cyAV3.3

Ctr

™
[0}
(2]
©
Q
(2]
o}
o
o
@
>
®©
Q
@)

Sirius red staining

— Gem
1 Gem +cyAV3.3

1 Ctr

1
+—1

k
ol
O]
+ 8
™
S
<<
O

il

<t MO N «— O

eale aAjsod o,

T 1
O O O O O o
O T M AN

eale aA)sod 9,

uase||0)

-
T S0y ¥ cr‘a. r
RN ¥ % !

o «fn

L Ew Al #‘nsnsﬁu.o &
N »rﬁ

vy

S 5
nl.. “ $9, D

e Veaie N bl

38dD

[ S A .wcoo

CD8

- % ™ -
P % 13 A =

afin
T

1.0 =8

1.5

2.5
0.0

I I
Q 0
AN o
eale aAlIsod 9,

1€dd

In revision

Mardhian et al,



Inhibtion of ITGAS enhances efficacy of chemoimmunotherapy
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Nanosystem to target and repolarize tumor-associated macrophages

: Macrophage
polarization




Tumor-associated macrophages (TAM

Elimination of

dust, allergens and

microorganisms

Clearance of
pathogens and
toxins

macrophage

Macrophage

. Keratmocyte Langerhanscell |

& s

e : $Or ==

Micsaplia 3IST = Phagocytosis I

i Dermis and antigen |

Intraoccular E ‘ presentation E
)

Alveolar

macrophage

Kupffer cell

Bone marrow
macrophage

Bone
resorption

7°>”°_“ ?,». - 'AO \’_°_7°

« Clearance of senescent red blood
cells by red pulp macrophages

 Clearance of blood-borne
particulate antigens by marginal
zone macrophages

Simall macrophage
intestine
Intestinal
macrophage

* Recognition and removal
of enteric pathogens

« Tolerance to food antigens
and microbiota

Lymph node

Subcapsular sinusoidal

macrophages and
medullary macrophages

Antigen capture
and presentation
to B cells

/

Osteoclast

Tumor growth

4 =

Angiogenesis

\0‘

qu induction

Prostaglfindins 1
L1/2 4

Inactivation of T cells

CSFIR SRPa 4"”%
Arginase ‘Qs'p
IDO1/2
! 4/\ .
AW Cancer stem cell niche

' 4 EMT
- Tissue remodeling

Metabolic starvation of T cells

Chen et al. JBC (2019)



How to target TAMs among so many cells?

TAM targeting approaches
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Natural habit: Macrophages love eating
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Nanoliposomes targeting M2-like macrophages
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“Tail-flipping” mechanism of PAPC in lipid bilayer

Molecular dynamic simulation
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Biodistribution of PAPC-L in breast tumor model
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“Learning from old™. Targeting microbiome

Peptidoglycan in bacterial cell walls is sensed by
multiple pattern-recognition receptors
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Delivery of muramyl tripeptide reduces the tumor growth
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Metastasis-associated Macrophages
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Lung metastasis model
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Targeted PAPC-L accumulate into metastatic lungs
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PAPC-L are internalized by M2 macrophages in metastasis
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Targeting MDP to lung metastasis using PAPC-L
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MP-L reduces metastasis in combination with immune
checkpoint inhibitor
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Deliver cytokines to activate cytotoxic immune cells
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Interleukin-12

- Molecular weight is 70kDa

- Active heterodimer consist of IL-12A(p35) and
IL-12B(p40)

Functions:

- Polarize T cells into Th1 cells
- Activate NK cells and T cells
- Anti-angiogenic activity

Limitations:

- Short half-life
- Systemic Side effects



pH-responsive lipid-polymer hybrid nanoparticles
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pH-dependent release of IL-12 and bioactivity
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IL-12-PDPA NP kill 3D tumor spheroids via NK cells
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IL-12 PDPA NP reduces the tumor growth

PBS IL-12 IL-12-PDPA-NP

® 12 (2ug equivalence)
1500+ 1500+ 1500+

IL-12 (1ug equivalence)

Da 7 14

0 | ! 1000+

Treatment

Tumor Volume (mm?3)
Tumor Volume (mm?3)
Tumor Volume (mm?

Days

Tumor

IL-12
100 — PBS x|

— 12 197
—— |L-12-PDPA-NP

104

50

Probability of Survival (%)

IL-12 (ng per gram of tumor)
(@]
1
IFN-y (ng per gram of tumor)

&
Days & B

Chen et al. unpublished - do not post



IL-12-PDPA NP reverses the tumor immunosuppression
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IL-12-PDPA NP reduces the tumor growth and enhances
the survival
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Summary & Conclusions
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