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Chitosan/IL-12 Combines Potency with Delivery
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Intratumoral Chitosan/IL-12
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Bladder Cancer: Recurrence is the Issue

Muscle Invasive
« 30% of cases

« Treated with chemotherapy,
radiation, and cystectomy

e 5th most common cancer in USA
* Highest rate of recurrence

* Intravesical BCG
* Standard of care for 35 years - . High mortality
* Does not promote tumor specific memory
'20% progress 'f """"""

Non-Muscle Invasive

Can we use CS/IL-12 to initiate an 70% of cases

adaptive immune response in the bladder? Treated by transurethral

resection + intravesical BCG
High recurrence rate

Low Mortality




Chitosan Provides Enhanced Intravesical Delivery

Impermeable nature of the bladder
limits therapeutic exposure

Chitosan
1. Gels in vivo
2. Viscous
3. Mucoadhesive
4. Absorption Enhancing




MB49 Implantation and Treatment

Tumors are instilled and treated intravesically.
Typical death of control mice



Intravesical Chitosan/IL-12 Against MB49 Bladder Cancer

Orthotopic Tumor
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Smith et al. Cancer Immunology Immunotherapy (2014)

Can CS/IL-12 eliminate
orthotopic bladder tumors?

Intravesical CS/IL-12 eliminates
orthotopic tumors and is more
effective than IL-12 alone.



Intravesical Chitosan/IL-12 Generates Systemic Immunity

Distant Rechallenge

Can a local treatment generate a
systemic response?

(-1
0 o
) o
¢----
(P_

N
< =
=

X X

§ _ ; ) -e- Naive B16 n=5

E - | -0- B16 Rechallenge n=8
£401 &l o Naive MB49 n=8

=901 : = MB49 Rechallenge n=18

'2___?

Days After Tumor Inoculation



Intravesical Chitosan/IL-12 Generates Systemic Immunity

S.C. Only, No Treatment S.C. and Ortho. PBS
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Depletion Studies Reveal Key Roles for CD8+ and CD4+ T-cells

Orthotopic Tumor Distant Rechallenge
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Importance of Treatment Number
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Four treatments provide the greatest protection, but even a

single treatment eliminates 50% of tumors.
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Shifting Immune Cell Populations

Implant 75k MB49

24 Hours Wftérat 1
—

Each Treatlgé%%OCZ

‘Bladder

Tumor

celtpogyiskatipns
h each treatite e

@

CD3
CD4

Uéra

CD62L

CD3
CD4
CD49D
CD25
FoxP3

CD11b
CD11ic
F4/80
GR-1
IA/IE




Initial Influx of Macrophages and Granulocytes in Bladder

CS/IL-12 causes an initial influx of

CS/IL-12 leads to enhanced macrophage granulocytes followed by a

infiltration in the bladder. decrease in MDSCs in the bladder.
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Initial Reduction of Regulatory T-cell in Draining Lymph Node

CS/IL-12 reduces Ty, infiltration in the BDLNSs after the first treatment.
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Delayed Infiltration of CD4+ T-cells into the Bladder

CS/IL-12 leads to enhanced CD3+ and CD4+ T-cell infiltration in the bladder
after the third treatment in the bladder.
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Effector-Memory T-Cells Become Dominant in the Bladder

Effector memory T-cells are the dominant phenotype in the bladder for both
CD4+ and CD8+ cells by the 4™ treatment.
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Take Home Messages

* Intratumoral CS/IL-12 is effective in a range of tumor models

* Intravesical CS/IL-12 eliminates the majority of bladder tumors
 Generates long-lasting memory
 Effectors are different for initial and memory responses
 Systemic and dynamic

 Early treatments effects can have delayed outcomes

Strategic delivery of cytokines maximizes their therapeutic potential.
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Importance of Treatment Number

Bladder Morphology Bladder Mass
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Differences in tumor sizes begin to appear by the third treatment.



Chitosan’s Effect on Serum Levels of IL-12 and IFNy
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Chitosan/IL-12 Immunotherapy is superior to BCG
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Splenocytes from cured mice kill targets in a tumor specific manner.

Harvest splenocytes
from a cured mouse.

Irradiate MB49 cells.

Incubate splenocytes o

with irradiated cells. 10 ‘
0 /—
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Add splenocytes with
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release. A B16 targets



Efficacy of BCG?
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Changes in T-Cell Memory Subsets
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Infiltration Overview
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Memory CD4
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Memory CDS8
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Memory Panel
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Regulatory Panel
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Myeloid Panel
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Isotypes

' ™
©
] IUS" @ IUS" IUS" %_ IUS" Wr IUS"
n 3 i =) El -l
— & = o =
KEIJ 104" O 104" (Si 104" ?[J 104" = 104"
— =l9] E 6] = E =
B
5 = en = o~
z IDB' é lﬂjt E lﬂjj m lﬂjt I’F lﬂjj
: : g £
T 4 5\ J 8 4 © 4 O p
IR Lo < 04 SIEX SERX
T HTIRE| 0% - IRTEE (ORNTEE
< 5
T T T T T T T T T T T 1 T T T T 1 T T T Ay T T T T T
1} 50K 100K 150K 200K 250K 0 50K 100K 150K 200K 250K 1} 50K 100K 150K 200K 250K 0 S0K 100K 150K 200K 250K 0 50K 100K 150K 200K 250K
FSC-A FSC-A FSC-A FSC-A FSC-A
3
5 5 5 5 - 5
. 1079 . 1079 1073 -~ 107 < 1079
.Zr :r o E| i 8
—
“d Qe F ot 2t B4
[gb 10 3 [D 10 3 E 10 3 ’E‘Ij 10 3 = 10 3
—_ =) =) = <
— = = S =
SR S A 8 o4 P s 3
17 [ 10 3 m 10 3 h— 10 3 's} 10 3
E e 9] 2 2
jas 4 5‘ 4 % 4 8 4 Q 4
- ! T ! : ! . E CD25_Isot+ 5 -
S CD3_Tso+ St CD4_Tso+ L3 CD49b_Tso+ g 03 L16% & i " FoxP3_Tso+
-10 . 3.10% -10 3.43% -0 0.48% < g 0 1.80%
T T T T T T T T T T T T T T T T - T T T T D-‘ T T T T T
1} S0 100K 150K 200K 250K 1} S0 100K 150K 200K 250K 1} 50K 100K 150K 200K 250K 1} S0K 100K 150K 200K 250K 0 S0 100K 150K 200K 250K
FSC-A FSC-A FSC-A FSC-A FSC-A
b4
105': W 1usj 3 105': VERTEE .é:;r 10°4
w < = 5 @]
. y cl y y | . Bl .
< s B ot (QL, 10" 3 (ORI =gt
&5 3 20 3 = 1 20 E o E
- -
TN = 3 2 3] Q‘g 3 od 3
.Ev 3 m 10 3 ] 10 3 - 10 v 10 3
A £ g e o
[ ] & ] fam ] Q ] P &) 4
e 3 3 - 3 3 e » 3
01 o %Y Sk S 'CD11b_Tso+ 5 43 A LE Tsot+
10 oo < 1 < 0.44% 5 0 0.028%
T T - T T T T T T T T T T T T T T T T T T D-‘ T T T T T
0 50K 100K 150K 200K 250K 0 50K 100K 150K 200K 250K 0 50K 100K 150K 200K 250K 0 50K 100K 150K 200K 250K 1} 50K 100K 150K 200K 250K
FSC-A F3C-A FRC-A FRC-A FSC-A
)




CD3+CD4+

CD3+CD8+

APC-Cy7: CD62L

APC-Cy7: CD62L

CD62L FMO

o
P |

| cD44 High, cD62-

7.0% 270%

=]
P |

CD44+, CDa+

0 &
g 3CD44Low, CDB2I- CD4d. CDE+
] 63.3% 237%
— e
0 1o 10 10
APC: CD44
ms; CD44High, CD62.  CDédHigh, CDA2
16.9% 0.20%
10*4
1074
0 s
1o CD44Low, CD62-_ CDMLow, CD62M

82.0% 0.56%
— Ty
0 10 10 10

APC: CD44

APC-Cy7: CD62L

APC-Cy7: CD62L

CD44 FMO

CD44 High, CD62- CDd4+, CDa2+

0 0% 0%
10° 5
10
0 =
ot depediow, co6a - cpas-cosae
83.0% 16.7%
— e
0 10 w1
APC: CD44
o o CD44Figh, CD62  CD44High, CDEll+
E 0% 0.020%
10
10°
od - A
o2 d0pedLow, cpen cD44Low, CDee
69.8% 23.7%
0 10 w1
APC. CD44




Depletion
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