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Specifically, a mouse cross-reactive surrogate of CTX-009, an anti-DLL4/VEGFA bispecific C D Antibody [M] R E——————————————————————
antibody currently in clinical trials, shows remarkable tumor growth inhibition in a mouse -
model lacking both class | MHC as well as the tumor suppressor CDKN2A — both well-

biomarkers can be found in BTC tumors.
We created a mouse tumor model that is similar to
Immunotherapy-resistant tumors in humans.
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consistent with immune checkpoint escape. Specifically, of 345 evaluable samples, contro 8™ . carinons In those mice with a tumor resistant to
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' delayed the VEGF-dependent reconstitution of a cellular 3 g ! Montesion, 2021 through loss of both HLA and CDKN2A/B was ~11% (37 tumors). Interestingly, 23 growth in the resistant model.
Introduction monolayer in the mAEC scratch assay (Panel C) as well as £T “ | (~10%) of the CDKN2A/B deleted tumors showed concurrent loss of a neighboring
blocked DLL4-induced NOTCH1 activity in an assay where in  Figure 2. Two DNA biomarkers for checkpoint resistance have been shown to occurin ~ gene MLLT3, suggesting co-deletion of type 1 interferon genes immediately adjacent The Conclusions:

BTC tumors can become resistant to immune checkpoint inhibitors. If resistance can be which plastic bound DLL4 activates a NOTCH1 responsive BTC. Panel A. Doctor Kabir Mody and others, worked with a sequencing provider, to CDKN2A/B on chr9p21 and between CDKN2A/B and MLLT3. This pattern of gene . Mouse data r.ovide reason to believe that CTX-
detected using a biomarker during or before treatment, chances of successful subsequent Luciferase reporter construct (Panel D). TEMPUS, to study the DNA of over 450 BTC samples™. They found that deletions in deletion is consistent with known immune checkpoint therapy escape mechanisms. 009 P o _

- - - Why is this important? These data show that CTX-009 is arts of chromosome 9 — specifically a tumor suppressor “CDKN2A/B” — occurred in Why is this important? These data show that biomarkers of two therapy resistance may show activity in human BTC despite the
treatment are enhanced. To help with this challenge, we studied the frequency of known y einisin _ _ P | _ P y PP . y P | L Py f resist bi «
ootential immune checkpoint inhibitor resistance biomarkers. We focused on DNA biomarkers T A N e e e N T e e el approximately 1 in 5 tumors. Panel B. Another study of DNA sequencing across many  [REIGNET N dtee e e Rt LR s e A e eI e e A T e presence Ot resisStance Diomarkers.
detectable using commercially available and clinically-validated next generation sequencing supports subsequent studies in animal models. tumor types® showed that loss of HLA was detected in about 20% of BTC tumors.
assay(s). Why is this important? These data show that biomarkers of resistance to anti-PD1/L1 Next Steps: | |
Given the prevalence of two important immune checkpoint inhibitor resistance biomarkers in * Proceed to study CTX-009 in patients for whom
large BTC patient datasets, we constructed a mouse model for resistance. These studies immunotherapy has failed.

suggest potential activity of CTX-009 independent of resistance biomarkers.

BTC Drug Resistance Mechanisms Linked With CTX-009

Figure 4. Shared Biomarkers of Mouse and Human Tumors Figure 5. Mouse Models for Inmunotherapy Resistance  Figure 6. CTX-009 Tumor Control Despite Resistance Biomarkers References

® Chr9p21de| (e.g., CDKNZA/B) : CTX 009 . . . . . i
- 1. Oh DY, Ruth He A, Qin S, et al. Durvalumab plus Gemcitabine and Cisplatin in Advanced Biliary

+ HLA LOH l Relevant to Immunotherapy Resistance A. B. Tract Cancer. NEJM Evid. 2022;1(8). doi:10.1056/EVID0a2200015
TGFB

- S . . 2. Kelley RK, Ueno M, Yoo C, et al. Pembrolizumab in combination with gemcitabine and cisplatin
C1X-009 A. B. Proliferation A. B compared with gemcitabine and cisplatin alone for patients with advanced biliary tract cancer (KEYNOTE-

B2mKO ' B2mKO
MC38 MC38 200000 MC38 MC38 966): a randomised, double-blind, placebo-controlled, phase 3 trial. The Lancet. 2023;401(10391):1853-

800- 800 - [sot Control 1865. doi:10.1016/S0140-6736(23)00727-4
- sotype Lontro T 3. Adib E, Nassar AH, Akl EW, et al. CDKN2A Alterations and Response to Immunotherapy in Solid

150000 u - « 1 < lIsotype Control * Atezo Tumors. Clin Cancer Res. 2021;27(14):4025-4035. doi:10.1158/1078-0432.CCR-21-0575

/. <+ mCTX-009 4. Montesion M, Murugesan K, Jin DX, et al. Somatic HLA Class | Loss Is a Widespread Mechanism of
100000 /4 600 & mCTX-009 + Atezo Immune Evasion Which Refines the Use of Tumor Mutational Burden as a Biomarker of Checkpoint

Inhibitor Response. Cancer Discov. 2021;11(2):282-292. doi:10.1158/2159-8290.CD-20-0672

-- MC38
- \|C38B2mKO

i : EMT / “Stemness” «<— DLL4 . Human Mouse
Immune Evasion / % Genes altered HACD4 » Chr9 Chr4 Hacd4

Diagnosis 1LTx | Checkpoint : NOTCH e N BRNEEAEAALLLALLENAPODD 8 B % w8
: : BER REEEEESE O = = -
d J +  Inhibitors

I

a?aF*afaﬁaE*a?aﬁaFﬂaﬁ

8

*

0 |

L L) llllll IIIIHI I
|

I

- SO0
- Ot

-+ Atezo

[o2]
o
T

Chemotherapy

\‘ :
IFN : . Ifn
cluster ] Cluster

i
I i ]l' l-i I I.I 1 | ' 5. Nassar A, Adib E, Akl EW, et al. CDKN2A alterations as markers of immune checkpoint blockade
(ICB) resistance in urothelial carcinoma (UC). J Clin Oncol. 2021;39(6_suppl):475-475.
doi:10.1200/JC0.2021.39.6_suppl.475
6. Banchereau R, Leng N, Zill O, et al. Molecular determinants of response to PD-L1 blockade across
tumor types. Nat Commun. 2021;12(1):3969. doi:10.1038/s41467-021-24112-w

7. Grard M, Chatelain C, Delaunay T, Pons-Tostivint E, Bennouna J, Fonteneau JF. Homozygous Co-

50000

MHC-I
Cell Titer Glo (Light Units)

CTX-009 Bﬁmﬂcc 1 1111 = (B | BN B

TRAMPC2 400
J_ IDH (resistance) vz | L1 | I
D8

Targeted Therapies?

[] Isotype control 0 . —

' T
FGFR (resistance 1
( ) MTAP IR Bl Viap Untreated S S @@ N
]

Actionable Driver KRAS ELe

. = 1
Resistance BRAF PHe

Wnt
NOTCH

BTC tumors can escape from drug therapy through many different pathways. Escape from
immune checkpoint inhibitors such as anti-PD1/L1 include changes in tumor DNA such as loss "“""""““"'““"“'l“l"“"llll||||||
of pieces of chromosome 9p21 and / or loss of human leukocyte antigen (HLA LOH). IE

10 Mody K, Jain P, EI-Refai SM, et al. Clinical, Genomic, and Transcriptomic Data Profiling of Biliary

7 1 Wnll InaeeEim 7 1237 \ETERIne] IERIEENES meereisne 1nlee T i Ine 16 UneEp] which can be further increased by treatment with IFN-y unlike 038 cells implanted subcutaneously in mice are sensitive to anti-PDL1 antibody Tract Cancer Reveals Subtype-Specific Immune Signatures. JCO Precis Oncol. Published onfine June 8

1egn
g —
LUED -
Wi.'dq 3
1dagdd --
Il
jowse
Ly
ey
BUTION]  ——
FEDIE m——
¥ N
QEnd
jund
S0y — —
QBLPD
CI0NI ] — —
2y
4L
136y

A N
U] +IFN-y cells/well

200

N
o
T

Deletion of Type | Interferons and CDKNZ2A Genes in Thoracic Cancers: Potential Consequences for
Therapy. Front Oncol. 2021;11. Accessed December 20, 2023.
https://www.frontiersin.org/articles/10.3389/fonc.2021.695770

8. Liu W, Zhuang C, Huang T, et al. Loss of CDKNZ2A at chromosome 9 has a poor clinical prognosis
0 i | | | and promotes lung cancer progression. Mol Genet Genomic Med. 2020;8(12):e1521.

Figure 5. Deletion of the B2m gene in mouse cancer cell line oA
0 10 20 30 40 doi:10.1002/mgg3.1521
9. Peng Y, Chen Y, Song M, et al. Co-occurrence of CDKN2A/B and IFN-I homozygous deletions

puATAT [ ", I Omrta MC38 imitates HLA LOH in humans. Panel A. Note that normal
Days correlates with an immunosuppressive phenotype and poor prognosis in lung adenocarcinoma. Mol Oncol.

9p21.3 4C4 MC38 cells express MHC-I (the mouse version of HLA) lates v s
Mosely, 2017 Barriga, 2022 2022;16(8):1746-1760. doi:10.1002/1878-0261.13206

Average Tumor Volume (mm3)
N
o
T

jeid .

P ET —

B Cdkn2a

[l ]
(724020) 12269000 I

CDKNZ2A

ezuye) NN NN

Average Tumor Volume (mm3)

zZimng
Lipae

a
0]
o
3

o
>
E

2
g
g
=

(€5l €50IL v

(L2G4NZ) LZSUIZ |~

a
=
g
2
a

Em
Lz
23
Pt
2 g
“n.
2%
58

aeiree

drug response and resistance ideas in mouse models before testing in human tumors.
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CTX-009 may offer an option for patients with tumors resistant to immune checkpoint Figure 4. Panel A. Mouse cancer models, including MC38, show deletions in the Cdkn2a region of their ~ B2mKO cells, where IFN-y fails to rescue MHC-I expression. Sio-6lizumab (Panel A). In MC38 cells that were rendered MHC-I negative by B2m 2022.doi0.1200P020005%0
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Real-World Data: behaves as expected for studying human resistance to immune [JEReet NarTTe activity (Panel B).
Data for human BTC tumors was obtained from the published literature as cited in the References checkpoint inhibitors. Why is this important? If CTX-009 controls mouse tumor growth, there is a chance
section. De-identified real-world BTC data (n=345) was evaluated using the Tempus database that this will translate to human trials testing CTX-009
(Tempus Al, Inc., Chicago, IL). ' « Patients
Mouse Studies:  Physicians
B2m knockout cell lines were generated and tested in MC38 mouse colorectal tumor cells as « The Compass Team
described in the figure legends. Presented at the Cholangiocarcinoma Foundation (CCF) Annual Conference 2024, April 17-19, Salt Lake City, UT, USA & Online «  Tempus Al
Tumor growth inhibition studies were carried our as described in the legends.
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