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Anti-Angiogenic Drugs Work in RCC, but...

Sunitinib versus Interferon Alfa in Metastatic

Renal-Cell Carcinoma
N Englj Med 2007;356:115-24,
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Figure 2. Kaplan—Meier Estimates of Progression-free Survival (Indepen-
dent Central Review).




Few animal models =» Patient’s Heterogeneous Responses ???




Patient-Derived OrthoXenograft animal model of Human RCC in mice

Human Biopsy

Newly developed PDOX animal models of ccRCC:

Tumor PIECE!

Implantation in mice
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Mar Martinez Lozano



Grown_ in Mice

PATIENT CHARACTERISTICS PATIENT CHARACTERISTICS
GROWING
ALL OT n % total Tumorgraft n % total
Total 43 Total 21
Female |unknown Female 11 52.4
Male (unknown Male 10 47.6
Age Age years
range |unknown range 39-89
median |unknown median 64
TNM n* % total TNM n* % total
pTi 16 38.1 pT1 4 20.0
pT2 7 16.7 pT2 6 30.0
P73 19 45.2 pT3 11 55.0
*TNM only known in 42 patient *TNM only known in 20 tumorgraft patient
Fuhrman n % total Fuhrman n % total
1/4 3 7.0 1/4 1 4.8
2/4 13 30.2 2/4 6 28.6
3/4 19 442 3/4 10 47.6
4/4 8 18.6 4/4 5 23.8




Ren-PDOX: best with high Furhman and Mets!

Association Fuhrman grade vs graft
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Association Met in patient Met in OrthoXenograft

FOR GROWING TUMORGRAFTS ONLY

Patient mets at diagnosis or follow-up

*REN67 not evaluated for met

Mouse mets NO YES* TOT
NO 10 5 15
YES 1 HE 6

TOT 11 10 21*




TUMOR PROGRESSION (mm3)

Tumor Responses to Antiangiogenic Therapies in RCC PDOX
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Mechanisms of Resistance to Anti-Angiogenic Therapies

* Inhibition of resistant tumor

* Sequencing and Scheduling clones
with chemotherapy é\o“ * Upfront Multitargeting:
* Vascular Normalization K FGFR, PDGFR, Tie2...
4

Casanovas O. Nature, 2012 Casanovas O. J.Clin. Invest. 2011

Oberg, Casanovas et al. Clin. Can. Res, 2014
Jiménez-Valerio et al. Curr.Drug.Targets 2016
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//»° HIF downstream
effectors inhibition
* Inhibition of
proinvasive pathways

A
* Rechallenge, and

sequential multitargeting
* Blocking of alternative

proangiogenic pathways Pdez-Ribes et al. Cancer Cell, 2009

Stem Cell Selection Moserle et al. Cancer Discovery, 2014
Casanovas et al. Cancer Cell, 2005 SEUg Zuazo-Gaztelu et al. Cancer Research, 2019
Jiménez-Valerio et al. Cell Reports, 2016 i Moserle et al. EMBO Mol.Med. 2020
Jiménez-Valerio et al. Trends in Cancer, 2017 & Peix & Casanovas Semin.Cancer Biol. 2022
Zuazo-Gaztelu et al. Front. Oncol. 2018

* Modulation of hypoxia signaling
* Stimulation of differentiation

Casanovas O. Nature, 2012



RCC Patient’s PDOX in the MICE

Can we use RCC PDOXs for Prediction of Response?
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RCC Patient’s PDOX in the MICE _/ﬂ__/_O_ o Oy

Ren Model

-Preserve Histological Characteristics
-Often Maintain Metastatic Phenotype
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new recipients
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Treat 1st Line SUNITINIB




RCC Patient’s PDOX in the MICE
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RCC Patient’s AVATARS in the MICE

-Can we develop RCC PDOXs from patients
to test treatments BEFORE the patient gets them?

Patient AVATARs: &




mRCC AVATAR Models: o~

new recipients

|

TEST Several DRUGS in mice
Info on Best Treatment &

Determine BEST DRUG
(most effective in mice)

Patient TREATMENT

(in current clinical trial)
Mar Martinez & “RCC team”



mRCC AVATAR Models: Example

RCC Pt 2:
Male 64y
Stage IV
pT3bNOM1
(lung Mets)

Clear Cell : Nephrectomy (Dr. E.Trilla, Urology)
Fuhrman Grade|4

9
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Tissue piece (Dra l. de Torres, AP
José Jiménez, OncMed-AP)
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mRCC AVATAR Models: Example

RCC Pt 2: Ren96:

Male 64y -High growth rate
Stage IV -Clear Cell, Furhman 4
pT3bNOM1 -Preserved histology
(lung Mets) -Lung Metastasis!
Clear Cell l a9 _o?

new recipients

Fuhrman Grade|4
WL

Mar Martinez & “RCC team”



mRCC AVATAR Models: Example

RCC Pt 2:

Male 64y

Stage IV
pT3bNOM1

(lung Mets)

Clear Cell
Fuhrman Grade|4

Patient TREATMENT

Ren96:

-High growth rate
-Clear Cell, Furhman 4
-Preserved histology
-Lung Metastasis!

l.mm

new recipients

|

Treat 1st Line SUNITINIB &
TEST Several DRUGS 2nd line:
-Sunitinib
-Axitinib

-Cabozantinib

-Everolimus
(*Clinical Use/Trials that were available
for that patient!)
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AVATAR mouse model to test effectiveness of second-line treatment

—#— CONTROLS
=¥~ SUMNITINIB
== AX[TIMIB

= CABOZANTIMIE
-~ EWEROLIMLUS

Ren96

40001 1st Line 2nd Line

™ 3000 ;
E :
5 :

g ! .
E 20004 '
g '
5 :
= [
2 1000 '
|
L]
1]
1]

% 10 2 A a0 A

Mar Martinez & “RCC team”



mRCC AVATAR Models: Example

Pt 2:

Ren96:
mRCC

-High growth rate
-Preserved histology

new recipients

|

TEST Several DRUGS in mice
CABOZANTINIB as Best Treatment &

Determine BEST DRUG
(most effective in mice)

¢
4

Mar Martinez & “RCC team”



mRCC AVATAR Models: Example 2 vyo's:-

Pt3:

mRCC

Clear Cell

pT3a pNx

Nucleol. Grade

ISUP 3

Mar Martinez & “RCC team”



mRCC AVATAR Models: Example 2 vyo's:-

Pt 3:

Renl122:
MRCC -High growth rate
C!I%ar Cﬁ” -Preserved histology ccRCC
pT3a pNx

-Non metastatic

N

5 = new recipients
Eﬁ T

Nucleol. Grade
ISUP 3

Mar Martinez & “RCC team”



mRCC AVATAR Models: Example 2 vyo's:-

Pt 3:

Ren122:
mRCC -High growth rate
Clear Cell -Preserved histology ccRCC
pT3a pNx -Non metastatic

Nucleol. Grade
ISUP 3

N

B new recipients
iﬁmmmn \L

Treat 1st Line PAZOPANIB &

TEST Several DRUGS 2nd line:
-Axitinib
-Cabozantinib
-Everolimus

(*Clinical Trials were available
for the patient!)
Mar Martinez & “RCC team”



AVATAR mouse model to test effectiveness of second-line treatment

Renl122: High growth rate, ccRCC, Non metastatic.

AVATAR 122
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AVATAR mouse model to test effectiveness of second-line treatment

Ren122: High growth rate, ccRCC, Non metastatic.

TUMOR PROGRESSION (mm3)
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mRCC AVATAR Models: Example 2 vyo's:-

Pt 3:

Ren122:
mRCC -High growth rate
Clear Cell -Preserved histology ccRCC
pT3a pNx -Non metastatic
Nucleol. Grade
ISUP 3

new recipients

|

TEST Several DRUGS in mice
CABOZANTINIB as Best Treatment &

Determine BEST DRUG
(most effective in mice)

Mar Martinez & “RCC team”



mRCC AVATAR Models: Example 2 o'

Pt 3:

Renl122:
mIRCC I -High growth rate
CTe3ar Cﬁ -Preserved histology ccRCC
pT3a pNx

-Non metastatic

new recipients

|

TEST Several DRUGS in mice
CABOZANTINIB as Best Treatment &

Determine BEST DRUG
(most effective in mice)

Nucleol. Grade
ISUP 3

Mar Martinez & “RCC team”
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