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The Tumor Microenvironment (TME)
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Pancreatic cancer

* Pancreatic ductal adenocarcinoma (PDAC) is the deadliest cancer type with the 5
year survival rate of <8%

* There is hardly any improvement in the patient outcome in the last 30 years

* PDAC consist of abundant tumor stroma (80-90%)
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Pancreatic tumor stroma

Human pancreatic tumor

0T RN (TR ) s
A o
\ \“ \jg \ A

\ N
\ \

Tumor-associated
macrophage (TAM)

Tumor cells

Cancer-associated

fibroblast (CAF)
Matrix \
Tumor nes o/‘\l A\
Blood vessel S

gP!F,\E’IERII.}rEY EEﬁl-ll-llglEED Prakash J. Book: Tumor Stroma: Biology and Therapeutics, 2022



Stroma as a physical barrier for nanoparticle
penetration

Nanoparticle
3D spheroids Homospheroid penetration
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Stroma in PDAC reduces drug perfusion and
delivery
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Fibroblast-ECM interaction within tumor stroma
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Integrin receptors

Collagen receptors
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Integrin alphab (ITGA5) expression in PDAC patients
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AV3 peptide against ITGAS
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AV3 peptide inhibits PSC activation and ECM
production
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AV3 attenuates stroma-induced tumor growth
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AV3 enhances the effect of gemcitabine In
3D hetero-spheroids
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AV3 enhances the effect of chemotherapy In
mouse tumor models
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Compression of blood vessels
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AV3 reduces collagen — decompresses vasculature
— enhance drug delivery
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New AV3 variant peptides
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In vivo efficacy of cyAV3.3 in co-injection models
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Efficacy in genetically engineered KPC mouse model
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Conclusion — |

* ITGAS is a crucial therapeutic target in controlling biomechanical
activation of pancreatic tumor stroma

* Novel AV3 peptide and derivatives reduce desmoplasia and enhance
the efficacy of chemotherapy in vivo

* To achieve higher efficacy combination with immunotherapy would be
Interesting
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Engineering Immune microenvironment

UNIVERSITY | TECHMED
OF TWENTE. | CENTRE



Tumor-associated macrophages (TAM)
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VEGFR1, LOX, CXCL-1

f Migration and invasion
MMPs, serine proteases,
Cathepsins, MIP-1B, EGF

\ Epithelial-mesenchymal transition

l TLR4/IL-10 signalling, TGF-B

Intravasation and extravasation
EGF, CCL-18, P2Y2 receptor




Types of macrophages

» Express MHC-II, CD68, CD80,
CD86 markers

« Secrete IL-6, IL-12, IL-23, TNF-o.
* Pro-inflammatory, cytotoxic,
anti-tumourigenic

IFN-y, LPS,

TLR |W |

» Express CD163, CD200R, MGL-1,
MGL-2

« Secrete IL-10, TGF-3
* Anti-inflammatory, pro-tumourigenic

» Express CD163, Fc fragment of IgG,
C-type lectin domains, heat shock proteins

« Pro-tumourigenic
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Macrophages: the scavenging machine

Source: Pfizer.com
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M2-specific genes responsible for phagocytosis
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Phospholipid oxidation results in “carboxylated
sn2-tail containing lipids”

Outside

of cell &
Carbohydrate
1 chains
Proteins -
AN ™ ;;20'

Cell

( RN -
membrane | ql [\\(\(\‘[I(]({"' ‘m/ \}’ -
ik O ‘\gl

unnnnq”

Iy y\ Ly
Inside ”“”“"“““ﬂgﬁ\\ﬁ Sy
of cell Protein iy :
{cytoplasm) channel Lipid bilayer

Polyunsaturated fatty acids (PUFA)

RN ,

% 2 2
N\/\/\/\/\/\)LO 3 O’,P"O\/\ 50 O/\¢(\O‘,P“O\/\ .
e OH o s o~ OH o T
. . 0o . (o]
1-palmityl-2-arachidonyl-sn-glycero-3-phosphocholine 1-palmityl-2-linoleyl-sn-glygero-3-phosphocholine
o o
3 0
/\/\/\/\/\/\/\)’\O/\(\ p "
(6 gt ‘O\/\N/ 07N 0-P-0 s
H\II/\/\II/O . | H\n/\/\/\/\n:;{\ O'A ~ | <
0 0
0 0

0} 0 (o}
/\/\/\/\/\/o\/\)\o/\(\o‘?fo\/\r\i/ /\/\/\/O\/\/\/\/lLO/Y\O—?~O\/\N/
O o , T ey P |
0 o 0 0
1-palmitoyl-2-glutaryl-sn-glycero-3-phosphocholine 1-palmitoyl-2-azelaoyl-sn-glycero-3-phosphocholine
(PGPC) (PAPC)

UNIVERSITY | TECHMED
OF TWENTE. | CENTRE



Liposomes with carboxylated phospholipids
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PAPC-L are preferably taken up by M2-differentiated
macrophages
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SR-B1 scavenger receptor — crucial for M2 uptake
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SiRNA based gene silencing

Fold induction
(normalized to 18s)

1.57

l si-NC
B si-Target

Change (%) of
M2 specific uptake

Flow cytometry analysis

50-
O ——ee E ---------- T — E -------
501 E
100+ ]
150+ ns
2004 1 HSPC-L » L
5ol LI PAPCL =
O © ‘1/ N
S ) N Q
¥ &K
N PN
R
&



“Tail-flipping” mechanism of PAPC in lipid bilayer

Molecular dynamic simulation

Bilayer of PAPC:HSPC

4 PAPC in lipid bilayer HSPC in lipid bilayer

Aqueous
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PAPC nanoliposome

PAPC “flipped tail” engages with positively charged

pocket of SR-B1
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PAPC-L distributes to M2-TAM In 4T1 tumor model
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Targeting STATG inhibitor to M2-TAMS
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AS-PAPC-L Inhibited premetastatic niche formation
In lungs
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Targeting of muramyl tripeptide (MTP) using PAPC-L
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Targeting of MTP to M2-TAMs reduces tumor growth
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MTP-PAPC-L inhibit pre-metastatic niche formation in

lungs

Premetastatic niche analysis in lungs
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Conclusion
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* The TME is highly heterogeneous and dynamic — “One does not fit all”
* Both fibrotic and immune components need to be targeted to achieve the best

effects

e Combination with potent chemo-/immuno-therapeutics
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