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MENXrats: a model of multiple NETs
phenotype

® Multi-tumor syndrome that spontaneously developedin arat strain
* MENXaffected rats have aloss-of-function mutationin p27

® Pituitary and adrenaltumors develop in 100% of rats by 7-8 months
(progression)
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Clinicalissuesto solve for NETs

* Based onthe new WHO classification from 2017, all NETs have

the potential to become malignant and therefore incurable.

predict which tumor will become malignant?

2nd question:

which treatments can work for unresectable/aggressive tumors?

=) New therapeutic targets/therapies
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Imaging and treatment of pheochromocytoma

(PCCs)

Katja Steiger, Simone Ballke
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MENXrats: the only spontaneous, endogenous model of
pseudohypoxic PCC (>aggressive subtype)
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Targeting PI3K and CDK4/6 as effective therapeutic option for PCCs
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Imaging MENX pheochromocytoma (PCC)

LSM MSOT MRI PET PET/CT
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Advantages: Advantages: Advantages: Advantages: Advantages:
*  Very high resolution *+  Oxygen saturation * High spatial resolution * High sensitivity * High sensitivity
* Immunostaining possible + Compatibility with * Notissue penetrating * Notissue penetrating * Combination of
contrast agents and limit limit anatomical and functional
Disadvantages: fluorophores * Quantitative images
* Onlyone timepoint * Detection of difficult Disadvantages: *  Whole-body scanning * Quantitative
tissue as fat & blood * Relatively low sensitivity * Whole-body scanning
¢ High cost Disadvantages:
Disadvantages: *+ Longimagingtime * Radiation risk Disadvantages:
*  Limited tissue penetration * High cost * Radiation risk

* High cost

Mohr H, Steiger K, Ballke S, Schilling F, Pellegata NS. Imaging pheochromocytoma in
small animals — preclinical models to improve diagnosis and treatment. EINMMI Res.
Submitted
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A novel MIBG analog (LMI1195) allows the detection of
PCCin MENXrats

['8FILMI1195 PET/CT

Wild-type MENX mutant MENX mutant
+ desipramine

Wild-type MENX mutant MENX mutant
+ desipramine 10 mg/kg

Gaertner FC, et al. (2013) Preclinical evaluation of [18F]LMI1195 for in vivo
imaging of pheochromocytoma in the MENX tumor model. J Nucl Med 54:2111-7
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NOVEL PETTRACER FOR PCCs
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MENX rats phenotype
histology
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Clinical issues to solve

Nonfunctioning pituitary tumors

« Ofteninvasive-> they cannotbe removed by surgery-> recur

 Don‘trespondto standard therapies with somatostatin analogs

mmmm) New therapeutic targets/therapies

Marinoni | et al. Neuropath App Neurobiol 2013; 39:256-69.
Lee M et al. Acta Neuropathol 2013; 126:137-50

Lee M et al. Endocr Relat Cancer 2014; 22:111-9.

Lee M et al. Clin Cancer Res 2015; 21:3204-3215.

Bogner et al. Int J Cancer 2020; 147:3523-3538.

Gulde S et al. Cancers 2021 epub 22.06.2021
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Head-to-head comparison of octreotide LAR
(sandostatin) and pasireotide LAR (signifor) for

efficacy against pituitary tumors (PTs)
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Clinical issues to solve

Nonfunctioning pituitary tumors

« Ofteninvasive-> they cannot be removed by surgery-> recur

 Don‘trespondto standard therapies with somatostatin analogs
(SSTR2-directed)

mm) New therapeutic targets/therapies
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Somatostatin analogs and their affinities for
somatostatin receptors (SSTRs)

octreotide LAR pasireotide LAR
(sandostatin®) (signifor®)
. - — /7 1 N
IC50 IC50 IC50 IC50 IC50 IC50 IC50
0.56 nM 34 nM 7 nM 9.3 nM 1.0nM 1.5nM 0.16 nM

&

SSTR1 SSTR2 SSTR3 SSTR4 SSTR5
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|s pasireotide more effective than octreotide in our model of NFPTs?

Group 1: Mut/mut placebo-treated (control)
Group 2: Mut/mut + sandostatin® (octreotide) [1X/2x 28d]
Group 3: Mut/mut + signifor® (pasireotide) [1X/2x 28d]

.7
/ﬁ |_>15t Drug 2" Drug End of the study

[injection  [Tinjecion |
01 14 28 42 56 (day)
| | | | |
MRI MRI MR MRI MR
o

Tumors Ki67

collected Exvivo » Apoptosis
readouts Sstr expression

Octreotide LAR (sandostatin):l Novartis Pharma
Pasireotide LAR (signifor)

Gulde S et al. Cancers 2021 epub 22.06.2021
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Inhibition of tumor growth: pasireotide > octreotide; females > males

== == 1 cONtrol
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Inhibition of tumor growth: pasireotide > octreotide

Gender effect
Males
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Inhibition of tumor growth /n vivocorrelates with Kié7 labelling

index ex vivo (for pasireotide < than for octreotide)
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Expression of Sstrgenes in PTs @ baseline and after treatment

Females have higher Ssfr3expression at baseline

c
2 16000 - ok L1Sstrt
® 14000 - K Sstr2
= M Sstr3
s 12000 7 [sstr5
9 10000 - ]
W 8000 -
(%]
g 6000 -
S 4000 -
I
Males Females
Following treatment
2 300 - Males 300 - Females
= = 250 250 Octreotide
E ° | ] M Pasireotide
# € 200 - 200 -
® 3
S o 150 150 -
Q
)]
©5 100+ pu g 100 {---=- QM -re Bl gy
s 2
3 50 - 50 -
(04
0 T T T 0 T

Sstr1 Sstr2 Sstr3 Sstr5 Ssitr1 Sstr2 Sstr3 Ssitrd



1824

Is the expression of Sstr1,2,3 receptors modulated by the drugs?

Octreotide reduces Sstr2 protein expression; pasireotide increases Sstr3
expressionin males
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Apoptosis as the cause of shrinkage upon pasireotide treatment?

In females there is induction of apoptosis upon pasireotide treatment

Pasireotide Control
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Expression of SSTR3 in human NFPT patients (n=108)

In female patients thereis atrend for higher SSTR3 expression

(patient stratification?)

3.1

No expression

Low expression
B Moderate expression
B High expression

Females Males

Gulde S et al. Cancers 2021 epub 22.06.2021
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A novel druggable pathway active

in pituitary tumors (PTs)
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Transcriptome analysis of

pituitary tumors (PTs)
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Angiopoietins and Tie-2 receptor

promote survival and proliferation of ECs

Endothelial cell=EC

Autocrine signaling
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Signature of rat pituitary tumors (PTs)

* Amongthe genes dysregulatedinrat PTs are angiogenic genes: Angiopoietin
(Ang)-2 (+2,4 fold) and Ang-1(-3,4 fold) versusnormal pituitary
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Situation in PT cells:

« High expression of Ang-2 (whichis secreted)
* Expression of Tie-2

autocrine stimulatory loop asin ECs?

o Ang-2

®¢ Ang2 ® oo

lTE! Tie2 /' /
b

PT cell
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« Ang/Tie-2 signaling in PT cells supports cell viability in vitro and in
vivo and represents a therapeutic target for recurrent/aggressive

PTs
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A new pathway active in PT cells that mediates the cross-talk
between tumor and endothelial cells - target for therapy

Endothelial
cell

(In revision @ EMBO Mol Med)
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