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Spindle-cell GIST

2o A AT
o e, “:\m {45
R T '.Jfoc ST I
$ A | 1 ‘ \ ‘.‘.‘h s A
08 ke \ ‘ ‘)

g
:




Epithelioid GIST




GIST Biologic Progression

Proliferating
GIST

VERY COMMON!

KIT, PDGFRA, NF1, SDH

-14q, -22q, -1p (tumor suppressors?), ...

| Cell cycle (CDKN2A, TP53, RBH1,...)
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KIT and PDGFRA Mutations in >2000 GISTs
(Heinrich-Corless)

Overall Mutation Frequency:

KIT (78.5%) PDGFRA (7.5% total)
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Major response arter 6 montns of Imatinib
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Secondary imatinib-resistance
mutations in GIST

Dimerization domain

Juxtamembrane domain

ATP-binding VB54A

Activation D816, D820, N822, Y823
Loop



Secondary resistance in GIS
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Secondary resistance in GIS
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Rapid alternation regimen

3 days SU 4 days REGO  » 3 days SU 4 days REGO

v'Rapid alternation regimen might minimize
toxic effects.

v Alternation of complementary drugs
increases the spectrum of effective
inhibition of IM-resistant clones.

v SuRe Trial — (Drs. Serrano, George and
colleagues)
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Viutations activate Kil/PDGERA, causing
4151 cells to grow and survive




IMatinib and Oother Kinase INNIDItors down-regulate
KI'T/PDGERA activation to levels that no longer
support cell growtn




KIT and PDGFRA imatinib-resistance mutations are
life-savers for GIST but at same time they STRESS
the cells
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ISP90: Key KIT oncoprotein chaperone in GIST

» Overexpressed
mutated oncoproteins

Chaperone familv: + Microenviromental
) stress

* protein folding
 translocation

* stabilization

Native form Super-chaperone complex

« Present in normal cells « Present in malignant cells
» Low ATPase « High ATPase
« Low 17AAG affinity « High 17AAG affinity

Paul Workman




Screen 11.000 genes to determine which the GIST
cells need most

CDC37 = most essential gene among 11,000 genes screened!

RIGER_RANK RIGER_SCORE  RIGER_LEV

-1.82 0.8
-1.81 0.6
-1.81 0.8
-1.78 0.4
-1.77 0.6
-1.77 0.8
-1.76 0.75
-1.76 0.6
-1.75 0.6

Adrian Marino-Enriquez — Oncogene, 2014

CDC37:NM_007065
VCP:NM 007126
PSMC4:NM_006503
ZNF206:NM_032805
PARN:NM 002582
DES:NM_001927
EIF5B:NM_015904
ZNF207:NM_003457
PDHAL:NM 000284
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CDC37 targeting 10-fold more selective than

Chaperone family:

* protein folding
 translocation

* stabilization

HSP90 targeting

» Overexpressed
mutated oncoproteins

+ Microenviromental
stress

Native form Super-chaperone complex

« Present in normal cells « Present in malignant cells
» Low ATPase « High ATPase
« Low 17AAG affinity « High 17AAG affinity

Paul Workman




shRNA pooled library screen in GIST

KIT



shRNA pooled library screen in GIST

KIT



9 Can we Target KIT/PDGFRA by Immunotx?7??

Overall Mutation Frequency:

KIT (78.5%) PDGFRA (7.5% total)
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3 TKI-resistant GIST metastases (same patient):
Varied cytoplasmic NOT MEMBRANE oncoprotein
target expression

SPINDLE CELL EPITHELIOID SHORT SPINDLE CELLS
KIT: DIFFUSE-STRONG KIT: WEAK KIT: GOLGI PATTERN
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Variable Cytoplasmic Golgi

Strong Cytoplasmic Pattern



Models: Defining GIST Biology

Cell Lines
Cell cultures created from GIST surgical specimens
Studies are quick & inexpensive
Cells can lose dependence on key targets

Xenografts
GIST surgical specimens implanted into mice
Nuanced evaluation of complex biology
Genetically-engineered models

GIST developing in @ mouse, eg due to a KIT mutation in
the mouse

Potentially most nuanced, although might not represent
the true biology of human GIST

Most expensive




