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Osteosarcoma is the most common bone tumor
in pediatrics

400 cases in the U.S. per year
Typically develops after age 10 years
Localized disease has a 70% survival rate

Metastatic disease has a 25% survival rate

Standard treatment

Chemotherapy (MAP)
Surgery
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Metastatic osteosarcoma has a poor prognosis
despite chemotherapy and surgery
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Osteosarcoma has a predilection for lung tissue in
part due to recruitment of M2 macrophages
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Proposed strategies for treating osteosarcoma

TME
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Osteosarcoma has lots of APCs expressing PD-L1,
which is prognostic, yet anti-PD1 therapy is ineffective
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Proposed strategies for treating osteosarcoma

TME

@CapitiniMD
Csitc >

Sncesy far Immunctharsy of Cansar

i. Targeting Immune iiil. Targeting suppressive
cytokines and

Checkpoints
molecules
II:ID blockade
ﬂ
i

PD1 hlmkade
TGF—ﬂ blockade .e

TGF-B DN receptor

e l'./'._ \"u )
¢ L = ; . Cy‘tgkg‘:tg
T D T production
Low dose L pieXiC —.r,h'r - |
chemotherapy . i . o
: L] ed @
1 IL12 [
RERMOOTAM | | 15 s ( 0¥
o el 3
= 1 21k 5|
Block “'Z-'»L,“;..rf : &
infiltration ] -
: iv. Producing

ii. Targeting
suppressive cells

@ Tumour @ CAR-T S TAM .MDSC @ Treo J:M1/M2 Macrophage
%'PDL1 | 'PD1°] PD1 KO % Blocking Antibodies &2 Chemotherapeutic drug
£21D0 *32 TGF-B Z=—9=TGF-B DN receptor 42,7 Proinflammatory cytokines

proinflammatory cytokines

Tumor Immune Microenvironment: A Holistic Approach VWorkshop

Terry et al. 2021 Cancers

#SITCworkshop



Combination anti-GD2/anti-CD47 therapy to

reprogram M2 macrophages to a M1 phenotype
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PED-CITN-03

Testing the Combination of Two Immunotherapy Drugs (Magrolimab and Dinutuximab) in Patients With Relapsed or Refractory

Neuroblastoma or Relapsed Osteosarcoma

The safety and scientific validity of this study is the responsibility of the study
sponsor and investigators. Listing a study does not mean it has been evaluated by

A the U.S. Federal Government. Know the risks and potential benefits of clinical
studies and talk to your health care provider before participating. Read our
disclaimer for details.

Sponsor:
National Cancer Institute (NCI)
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ClinicalTrials.gov Identifier: NCT04751383

Recruitment Status @ : Recruiting
First Posted @ : February 12, 2021
Last Update Posted @ : April 5, 2022

See Contacts and Locations
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NCT03209869: Haploidentical CD137L/IL15 fresh and cryopreserved NK
cells +/- anti-GD2/IL2 immunocytokine

Pl: Ken DeSantes, MD
1 x 107 NK cells/kg fresh x 1
1 x 107 NK cells/kg cryopreserved x 3

Cohort A Cohort B
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Proposed strategies for treating osteosarcoma

TME
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Cytokines and cancer

Solid tumor NK cells
cells oo oo
) o ®
* TGF-B 6% IL-15
WV Proliferation CD8+ T cells A Survival
WV Cytokine production A Proliferation
V Effector molecule A T and NK cell activation

production
WV Cytotoxicity
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Cytokines and cancer

® o
TGF-B IL-15

CD8+ T cells

A Survival
A Proliferation
A T and NK cell activation

» If we neutralize tumor-derived TGF-f3 and provide |IL-15 stimulation, could we
enhance the anti-tumor effect?

@CapitiniMD » Create a new protein that combined IL-15 with TGF-f8 neutralization.
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FIST15 is a fusokine with combines IL-15/IL-15Ra-sushi with
TGFf receptor and stimulates NK cells in vivo

B16-FIST15: Primary challenge
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Syngeneic bone marrow transplant model of pulmonary
osteosarcoma to test combination of FIST15 and NK cells
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IL-15 peaks 2 hours after FIST15 administration
and clears by 36 hours after injection
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FIST15 enhances anti-tumor effects of NK cells against K7M2 osteosarcoma after
syngeneic BMT by reducing pulmonary metastases and enhancing survival

CTR NK NK FIST15 410 = CTR(n=5)
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FIST15 facilitates NK cell migration to lungs
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Syngeneic bone marrow transplant model of
pulmonary osteosarcoma to test impact of FIST15 on
gene expression of tumor infiltrating NK cells

14 Gy/ 4Gy  Total flux: 1 X 108 p/s
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NK cells that trafficked to lungs after FIST15 vs IL-15/IL-15Ra show
downregulation of angiogenic genes and upregulation of cell cycle-
related and adhesion genes

Angiogenesis related =
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Expression of proangiogenic genes in NK cells is downregulated in FIST15
treated an|ma|5 Untreated NK + IL15/sushi NK + FIST15

CTR NKI NKF

Pdgfc

Pdgfra

Pdgfrb

Pdgfa

A cpse 115 g gl15 Vegfd
@

co16 O 20

&,

Vegfa
Vegfc
Vegfb
Ang2
Angptl2
Angptl4

Fgfrl
Fgf7
Fgfrl
Bassani et al 2019 Cancers Fgfl
Fgfl10

Mmp19
Mmp1l4
Mmpll
Mmp2

Mmp1l5
Mmp23

Perforin and
granzyme

CXCR3/4 IFNy XCR n @ ¥ granzyme
TGFR © o I /lIFNY

@CapitiniMD unpublished
Csitc >

Sncesy far Immunctharsy of Cansar

Tumor Immune Microenvironment: A Holistic Approach VWorkshop #SITCworkshop



KEGG pathway analysis of NK cell exome from lungs show
downregulation of angiogenic genes and upregulation of cell cycle-
related and cytotoxicity genes after FIST15 vs IL-15/1L-15Ra
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Expression of NK cell mediated cytotoxicity related genes is upregulated

in FIST15 treated mice

Untreated NK+IL15/sushi NK+ FIST15

CTR NKI NKF
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FIST15-treated animals with osteosarcoma have NK cells
with increased gene expression of DTX1, a ubiquitin ligase
and positive regulator of the Notch pathway

Dtx1 5-2-21
25+
c
S 204
)
o
§ 15—
w o° -
Day 7 Lung @ 10- .
- °
T 54 <
« ry « .
0'_* T re T ee T
Dtx1/B-Actin Dtx1/Gapdh  Dtx1/Hprt
@CapitiniMD unpublished

fE'tE) Tumor Immune Microenvironment: A Holistic Approach Workshop #SITCworkshop

ey for immunctharsgy of Cancer



DTX1 regulates thymic development of NK cells through

GATA3

@CapitiniMD
Csitc >

Sncesy far Immunctharsy of Cansar

=
15y ]
1

g
=
]
E

g eprassion GATAS  OF

& 4 i = '-.. :_ Lok
A o a K
T I
C = g DOTXT .o ?51-;*:-?
4 i -
E -
& 0 . r:“"er
3 T T
< B 12 ¥
=
o g X prassion oot
E CT ABM ©C©T CT GCT
CODS& COSE" CO4 DG4 DR
cOT  COi
d Cortrl T ®  CoseCos ool ' coscor s
SEMA ShAMA 1 . 1
a 38 & i i
i |:ﬁ"? {E" a 3 e
B A i v 3 3
t & I lon “ “
' ]
o5 [l ——— m‘m OTX1
shAME SHEMA shFMA  shRMA
g Cantrol oT%1 h  COSETCOS cols
shFf SHAMA wy
] T | i
- 3w
g AT S T
L f o
T ) i R | 10t
cDS Contmd  DTX1
shFMA shRMA
i Canirol orx i oCosECoE mis kK  cosCov ocls
W 5 a0 & i 108
e | mmes | 5 | S
" i g - a E o
& 54 =
t T 3 z
it it
Conlmil  DTX1 Confral  DTX1

Tumor Immune Microenvironment: A Holistic Approach VWorkshop

Van de Walle 2021 Nat Communications

#SITCworkshop



Conclusions

e Combination FIST15 with adoptive NK cell therapy induces regression and/or
stabilization of pulmonary metastatic osteosarcoma

* Reduced disease burden and rate of progression
e Superior to no treatment, NK alone, or NK + IL-15
* Increased NK cell trafficking seen by bronchioalveolar lavage with FIST15 treatment

* Reduced gene expression of angiogenesis

* Increased gene expression of cytotoxicity, adhesion and apoptosis-related genes

FIST15 may be enhancing generation or recruitment of NK cells to the lung
through DTX1
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