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Key Objectives

<+ Etiology and common treatment options for pancreatic ductal
adenocarcinoma

%+ Challenges imposed by tumor microenvironment

<+ Novel approaches to immunotherapy in pancreatic cancer
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Types of pancreatic cancer

Endocrine (5%)

Exocrine (95%)

pancreatic ductal adenocarcinoma
acinar cell carcinoma

pseudopapillary

pancreaticoblastoma
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Pancreatic cancer
2nd A Jeading cause of death
B Lung and bronchus
Pl — == _H
L S
Rahib et al, 2014 1 UNC

Pancreatic ductal adenocarcinoma
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The exocrine pancreas
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Pancreatic ductal adenocarcinoma

Stage IA Pancreatic Cancer

https://www.cancer.gov/types/pancreatic/pa
tient/pancreatic-treatment-pdq

Why is pancreatic cancer such a
difficult problem?

0 Diagnosed late
0 Difficult to see on imaging
O Difficult to biopsy
O Cystic neoplasms
1 When are they malignant?
O Biopsies may have few tumor cells
O Metastasizes early

O Surgery is a big deal

O Few therapies
U Drugs don’t penetrate?
U Drugs don’t work?

0 | UNC

Challenges
PDAC: Stage at Diagnosis

FIGURE 1. Incidence and 5 “Year Survival for Pancreatic Cancer
by Stage at Diagnosis'
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Histopathological and genetic evolution of pancreatic ductal
adenocarcinoma

Metastasis

PanIN-1A° PanIN-1B PanIN-2 PanIN-3 PDAC

Yeh & Der (2007) Expert Opin Ther Targets 11:673
M UNC
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Histopathological and genetic evolution of pancreatic ductal
adenocarcinoma
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Pancreatic ductal adenocarcinoma (PDAC)

* 230,000 cases worldwide (2% of cancers)
* Greater than 90% mortality

* Late diagnosis
* 4yearsurvival rate after treatment <8%

* >95% harbor KRAS mutations: currently UNDRUGGABLE!!

0 | UNC
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Advances in the treatment of pancreatic cancer

= If the cancer is detected at an early stage when surgical removal of the tumor
is possible, the 5-year survival rate is 32%.

= About 10% of people are diagnosed at this stage.

= If the cancer has spread to surrounding tissues or organs, the 5-year survival
rate is 12%.

= For the 52% of people who are diagnosed after the cancer has spread to a
distant part of the body, the 5-year survival rate is 3%.

M | UNC

https:/www.

Advances in the treatment of pancreatic cancer
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Pancreatic cancer: a paradigm for tumor-host interaction
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Challenges: Tumor stroma barrier
just a physical barrier?

Barrier to drug delivery
‘and compression of
blood vessels
Low vessel g
nsity Hypoxia and low
/ B i
f
Prosurvival signaling.
G D]
fibroblasts immunosuppressive

.“ - Inflammatory signaling
.mune cells " ——  and lack of antitumor
> immunity
Bardeesy et al. NEJM 2014
| UNC

Figure 1. The desmoplastic stroma in PDA. Both mouse (top) and human (bottom) PDA display robust deposition of ECM and activated pancreatic
stellate cels. Masson's trichrome reveals robust collagen content in PDA (blue) while a more complex Movat's pentachrome staining highlights the
presence of GAGs and mucins (blue) co-localised with collagen (turquoise/green). Histochemistry with hyaluronic acid binding protein (HABP)
confirms the abundance of HA in PDA and immunohistochemistry for 2-SMA identifies activated PSC, or myofibroblasts. Scale bars =50 m.

Provenzano et al., 2013

| UNC
c Autochthonous
PDA
+ Hypovascular
« Collapsed vessels
« Structurally
intact vessels
«IFP high
Provenzano et al., 2013 | UNC
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M1 TAM phenotype
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Jiang et al., 2017

Density
Stiffness

POORLY FIBROTIC TUMORS FIBROTIC TUMORS
lower collagen deposition increased collagen deposition
normal T cell infiltration reduced T cell infiltration

cytotoxic T cell surveillance M2 TAM phenotype

MDSC recruitment
hypoxia-induced metabolic switch

85 M1 TAM <@ Tumor cell ~—~— ECM
A5 M2 TAM «&> CAF Hypoxia
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Innate
immunity

Most blood cells act to fight infection

Hematopoietic

P

«+ Dendritic cells and

Lymphocytes:
adaptive immunity

macrophage: directly kill
microbes by phagocytosis

innate and adaptive
immunity)

Oendritcce
< T helper cells: regulate other

#04/
and other mechanisms. =) immune cells
% They also help to activate T evvoore o < T cytotoxic (killer) cells: kill infected
cells (connection between foyivedpogentor cells

< B cells: produce antibodies UNC
(immunoglobulin) M|
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Mechanisms of antigen presentation

1. Abacterium
phagocytosed by an APC

is enclosed in a vacuole.

Antigen

~ 2. Lysosomes fuse with
the vacuole and bacterium

is digested.

3. Antigens from digested
bacterium are presented
with MHC II.

MHC Il

M UNC
Mechanisms of antigen presentation
| 1. Direct presentation
Infected dendritic cell
1S~
Iz
Tcell
2. Cross-presentation
° (]
Infected cell
M UNC

Mechanisms of T cell activation by antigens

1. Direct presentation

a. CD4+ T cell clones itself and produces cytokines.
b._Cytokines activate B cells and CD8+ T cells.

ﬁQO

Antibody-procucing

Infected
dendritic cell

cpa

CDa+
coa+
T helper cell Cytotoxic T cell

2. Cross-presentation
a. Activated CD8+ T cell produces granzymes and perforins.

b. Perforin makes pores in cell surface and granzymes break
down proteins, lysing the cell

Infected cell CDg+
Cytotoxic T cell
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The 3 E’s of cancer immunoediting

Elimination b Equilibrium

< Recognition of cancer cells by immune
system:
< Mutant antigen
< Ectopic expression of a normal protein

M | UNC

Dunn et al., Nature immunology 2002 1l
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How does cancer escape immune surveillance?

% Altering characteristics of a cancer cell:
% Loss of antigen

< Downregulation of MHC |

the immune

% T cell anergy Cancer cell

% Release of immunosuppressive cytokines by
tumor or stromal cells

Challenges: Tumor stroma barrier
iust a phvsical barrier?

g, PDAC microenvironment
s

e LU e

R | herapy!! ies to improve the ti immune response by

response or by inhibiting components that suppress the immune response. 2

either boosting components of the immune system that produce an effective immune ~ |+ {1
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Current Inmunotherapy approaches in pancreatic cancer

Checkpoint blockade antibody therapy
Vaccination

‘Designer’ T cells (CAR T cells,
enhanced TCR cells)

% Block suppressive mechanisms:
% Block or deplete regulatory T cells and
MDSC
% Block suppressive cytokines

Current Inmunotherapy approaches in pancreatic cancer

Vaccines Checkpoint Modulators Cytokines

*Algenpantucel-L *ipiimumab (CTLA) *Peg IL-10
+MEDI4736, Pembrolizumab (PD-1).
*MPDL3280A (PDL1)
+PF-05082566, Urelumab (anfi-4-1BB/CD137)
*INCB024360 (IDO-1)
*INCB39110 (JAK-1)

T Reg Depletion Adaptive T Cell Transfer
«Low dose cyclophophamide “CAR T call - mesothelin
“Metronomic chemotherapy NYESOA

*AntiCO25 «AntiMAGE-A3-DP4

Viswal At:© 2015
The University of Texas
MD Anderson Cancer Center

Fig. 4. Immune therapy approaches for pancreatic cancer.

Javle et al., 2016

Current Inmunotherapy approaches

% To boost immune system:

% Adoptive T cell transfer

% ‘Designer’ T cells (CAR T cells,
enhanced TCR cells)

% Dendritic cell vaccination

% Block suppressive mechanisms:
% Block or deplete regulatory T cells and
MDSC
% Block suppressive cytokines
% Checkpoint blockade antibody therapy

autolus.com
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Current Inmunotherapy approaches

Presented on March 27, 2019

¢ To boost immune system:

% Adoptive T cell transfer

« ‘Designer’ T cells (CAR T cells,
enhanced TCR cells)

« Dendritic cell vaccination

: Block suppressive mechanisms:
% Block or deplete regulatory T cells and
MDSC

Block suppressive cytokines
Checkpoint blockade antibody therapy

Tumor lysate Viral vector
Y Peptides

AW
@/Mature DCs
Immature l

DCs

- * DC

B
Inject DCs

Proposed vaccine benefits in pancreatic cancer
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CCR Focus
Johnson et al., 2017 ™ | UNC
Current Inmunotherapy approaches
« To boost immune system:
% Adoptive T cell transfer
+ ‘Designer’ T cells (CAR T cells,
enhanced TCR T cells) Z“"‘"“""““’""“’
" ’ ancer
% Dendritic cell vaccination I
T cells on the attack 1
« Block suppressive mechanisms: <
% Block or deplete regulatory T cells and .
MDSC ¥ -l
+ Checkpoint blockade antibody L &
therapy (anti-PD-1, CTLA-4) ;
\ 7
UNC

Wolchok and Chan, Nature, 2014
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Sharma et al, Nature Reviews Cancer, 2011 |1l

Sharma et a, Nature Reviews Cancer, 2011 1. 1N
Current Immunotherapies that induce effector T cell
function
Cytokines producec
IFNy, TNFa and granzyme B
[~ CTLA4-targeted
antibody
[Antibodies to]
block
co—mh.bno.y
signal
~T_PD1-targeted
O)— antibody
TCR P\M\ S
Use of anti-CTLA-4 and anti-PD-1
allows for sustained T cell response
M UNC

Table 1._Alst of cinical development for POAC

Therapeutic target and agents
Preciinical ationale

Clinical evidence and ongoing trials

PRI 70:1/7D-Linhibtion s actty n  vide rumber of
Nivokmab umors. PO-L1expresson s upreguited n 3 oset
Pembrolizumab of PDAC and s sssociated with shotened survival
Ouralumab @s,i6)

Responses were observed i a subset of patients with MMR:
deficient pancreatic cancer (56), and aditional trials in MR-
deficient disease are ongoing (NCTOIS765T and
NCT02465060). None of 14 pancreatic patients responded ina
study of single-agent nivolumab (22). Multple combination
immunotherapy trials are ongoing (NCT02558894,
NCT02268825, NCT02472977, NCTO224337, and
NCT02777710).

Ant-CTLA-S therapy oy reduce Inrarumoral Tr2gs.

Ipiimumab and shiftthe threshold needed for T-cel activation.

Tremelimumab A trial of piimumab faled to show convincing
cincal activity, but a possible delayed response was
observed in one patient (2.

Wiltiple Combination G1als 372 6ngoing, IndUaIng Combinations
with PD-Tinhibition and/or therapeutic vaccines (NCT02558894
and NCTOIE96859).

DoT T5OT mediates fumor 0

Indoximod preciinical models (non-PDAC), and PDAC
frequently overexpresses IDO as a mechanism of
immune escape (152,162, 163

EviGence of cinical acivRy as observed In combinaton Wit
chemotherapy (153). A clinical il is onoing i combination
with gamcitatine-based chematharapy (NCTO2077E8))

BTK BTKis involved with B-cell recepror signaling and s
orutinib also expressed by macrophages. I preclinical
models, brutinib synergizes with gemcitabine to
increase antitumor immunity (137).

Cinical
chemotherapy in PDAC (NCTO2562898 and NCT02436668)

@0 TDA0 s expressed on Bcalls, DCs, ant
RO7009789 (CP-870895) D40 agonists nhibi PDAC stroma,increase CCL2
INJ-64457107 levels and interferon gamma (FN-Y) inthe TE, and

symeraize with chemotherapy (145,164).

Evigence;
trial in PDAC (14, Additional trials of monotherapy or
combination with gemcitabine-based chemotherapy are
ongoing (NCTO2588443 and NCT02829099).

27 TR recrufs suppressive macrophages e

coxer2 immunosuppressive TE in POAC, and CCR2

PEOAIZ6309 nhibition depletes tumor-infitrating macrophages.
 improves survival in a preclinical model (145).

CCR2 mhibiion hos shown safety and possible evidence of cical
actiity in combination with chemotherapy. Clinical trids in
combination with chemotherapy in PDAC are ongoing
(NCT02345408 and NCT02732938)

CSFIR inhibition reprograms tumor-assocated
Cabiralizumab (FPAOCB)

Wiultiple agents are n cincal s in metastatic POAC
T02526017, NCTO2777710,

increase antitumor immunity (158).

Pexidartin (PLX3397) Synergistic actvity has been observed with immune  NCT02829723, and NCT02713529)
945 checkpaint inhibitors in preciinical models of PDAC
AMG 820 46,147
oXcRa TXCRA bockade preclincal  CXCRA Iibitor s in cimcal Tl I combination with PD-LT
LY2510924 modeis (151) and synergized with PD-LI therapy to lockade to treat advanced sold tumors,including PDAC

(NCT21037072).

12 cremokine(C-C. w
(CXCR4, C-X-C chemokine receptor type 4; DC, dendiitc cell MMR, mismatch repair

Johnson et al., 2017
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Germline mutations as predictors of checkpoint
blockade responsiveness
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