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Gastrointestinal stromal tumor (GIST)
Some figures

Most common mesenchymal tumor of the Gl-tract
— Incidence ~10 cases/million/year

. gcl)é/T)presents localized in 80% of cases (gastric 60%, intestinal
0

e GIST is a model of targeted therapies in solid tumors

e High-risk GIST (45%)
— Consist of large tumors with a high mitotic activity

— Associated with 250% 5-year risk of recurrence after
surgery’4

INilsson B et al. Cancer 2005; 103:821-9; 2Hassan | et al. Ann Surg Oncol 2008; 15:52-9;
3Rutkowski P et al. Ann Surg Oncol 2007; 14:2018-27. Martin-Broto Clin Transl Oncol
2017 May;19(5):536-545



Relevant milestones in GIST
(over time)

v'1930-1950: classified as leimyomas, leiomyosarcomas o leiomyoblastomas.
v'1960-1980: Ultraestructural and IHC showed absence of smooth muscle differentiation.
v'1983: Mazur and Clark introduced new term GIST.

v'1994-95: Mesenchymal origen with positivity for CD34.

1998: Kindblom y cols. Precusor Intersticial Cajal Cells cKIT +

Gain-of-Function Mutations of c-kit in Human
Gastrointestinal Stromal Tumors

1998: Hirota vy cols.

Gain-of-function in K77 PO Actvatingtatios i

m Utati ons Gastrointestinahl Stromal Tu[nors
e € 2003: Heinrich y cols.

2001: Joensuu vy cols. 221 {E described another driver

Described 1st GIST case W in GIST: PDGFRa.

treated with IMATINIB



Change Of EXpECtationS Life expectancy < 1 year to

> 5 years

2 3 4

Years After Inclusion
Risk Death 2 Yrs Est.
Imatinib 400mg 352 106 76%

Imatinib 800mg 353 113 72%

?,‘;‘;',‘;‘de;g'do’_ﬁ,sco Ll Chemotherapy 82 73 26%




Molecular Classification of GIST
Genotype

m exon 9 (KIT)

m exon 11(KIT)

m exon 13(KIT)

m exon 17 (KIT)

M exon 12 (PDGFR)
M exon 14 (PDGFR)
" exon 18 (PDGFR)
W Wild Type




GENOTYPE IN GIST

KIT PDGFRA

* Genes codifying KIT & PDGFRa map
Ligand (SCF) Y”F”"’ (PDGF) to chromosome 4q12

ED

exon 9 ED > exon 10 * Type lll TKR (highly homologous)

(9-20%)

* Extracellular domain: binding ligand

exon 12 and dimerization
(0.7%)

M »on 11

(70-75%)

= : :
TK1 exon 14 Cytoplasmic domain

(0.1%)  Juxtamembrane

e TK domains

TK2 exon 18

(6%)

Histopathology 2008, 53:255
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KIT & PRGFRA RRIVERS

Inactive KIT or PDGFRA Active KIT or PDGFRA
Ligand binding Oncogenic mutations

Juxtamembrane
domain

Activation loop

Proc. Natl Acad. Sci. USA 106, 1542-1547 (2009




Mutations of KIT and
PDGFRA RTKs
increase cell
proliferation while
decreasing apoptosis

Downstream signaling
pathways of mutant
KIT or PDGFRA are
. y thought to be similar,
N although specific gene

| »

Apoptosis | |_Pr0]1'ferat1'01'1 1 eX p ress |0 n d |ffe I'S

Transcription

PDGFRA=platelet-derived growth factor receptor-alpha; PI3K=phosphoinositide 3-kinase;

RTK=receptor tyrosine kinase; SCF=stem cell factor.
Mutation analysis: KIT and PDGFRA page. GIST Support International Website.

http://www.gistsupport.org/about-gist/mutation-analysis-kit-and-pdgfra.php. Accessed 08/23/2010.




MUTATIONS AS PROGNOSTIC FACTORS




FLETCHER

50 HPF=
10-12 mm?

Very Low Risk

Low Risk

Intermediate Risk

High Risk

Fletcher CD et al. Hum Pathol. 2002;

33:459-65

MIETTINEN-

LASOTA

50 HPF=
5 mm?2

Very Low Risk

Low Risk

Intermediate Risk

High Risk

Size

<2cm

2-5cm

<5cm

5-10 cm

>5cm

>10cm

Any size
Size Mitotic count (50 hpf)
2-5cm < 5 mitoses
>5 <10 cm < 5 mitoses
2-5cm < 5 mitoses
>10cm < 5 mitoses
>5y<10cm < 5 mitoses
2-5cm > 5 mitoses
2-5cm > 5 mitoses
>10cm < 5 mitoses
>5y<10cm > 5 mitoses
>10cm > 5 mitoses
>5y<10cm > 5 mitoses
>10cm > 5 mitoses

Mitotic Count (50 hpf)
< 5 mitoses
< 5 mitoses

6-10 mitoses
< 5 mitoses

> 5 mitoses

Any mitotic count
> 10 mitosis

Location
gastric

gastric
intestinal

gastric
intestinal
gastric

intestinal
intestinal

gastric
gastric

intestinal
intestnal

Miettinen M, Lasota J. Semin Diagn
Pathol. 2006 May;23(2):70-83



Risk Stratification

Fletcher et al. Risk Categories Miettinen-Lasota Risk Categories
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551 CCC
552 ATG
553 TAT
554 GAA
555 GTA
556 CAG
557 TGG
558 AAG
559 GTT
560 GTT
561 GAG
562 GAG
563 ATA
564 AAT
565 GGA
566 AAC
567 AAT
568 TAT
569 GTT
570 TAC
571 ATA
572 GAC
573 CCA
574 ACA
575 CAA
576 CTT
577 CCT
578 TAT
579 GAT
580 CAC
581 AAA
582 TGG
583 GAG
584 TTT
585 CCC
586 AGA
587 AAC
588 AGG
589 CTG
590 AGT
591 TTT

1
11

|13
H 13 1,0-
R|R |25
E 24
D|ID|[D|D|D|D|D[ATA]26

W Codons 557-558

e not afected

-4 - HH -+

Codons 557-558 afected

I I
T T

p < 0.0001

Relapse-free survival (%)

o
o

0 2 4 6 8 10 12
Follow-up (years)

MOrAZATTITMEXNIUOLXTrO9—ATU0 —«X<L<ZZOZ-—MMZ<XSO0O<M<ZIT

J Martin et al. J Clin Oncol 2005 Sep 1;23(25):6190-8.

[_Joemetions [0 ]missense [[JDuplications [@]non-sense > Event of recurrence




Independent prognostic factors for RFS in GIST patients
Multivariate analysis

Factors RR 95%CI p

Miettinen-Lasota Risk Categories:

Intermediate 5.97 2.09-17.06 0.001
High 11.45 4.40-29.76 <0.001
Critical Mutations 557 or 558 3.05 1.59-5.85 0.001

J Martin et al, ASCO 2008, oral presentation

J Martin et al, Ann Oncol. 2010 Jul; 21(7i:1552-i



7-year ACTUARIAL RFS IN INTERMEDIATE RISK MIETTINEN CLASSIFICATION
According to prognostic genotype

" —— PDGFRa mut
Other
80 %

05 = ‘"\_LH = — ——— Del 557/558 mut
'_; - 4 = + t ‘.IL_l 64 %
3 |
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GIST GENETIC PROGRESSION
KIT or PDGFRa mutations 14g-> 22g-2>1p
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IMUTATIONS AS PRERICTIVE FACTORS




Long-term KM curves first line

|E| Overall survival Progression-free survival
100+ 100~
Medlan Madlan
ND. of Mo.of  (95%CI) No. of No.of  (95%CI)
204 Patlents Deaths DS, mo # B0+ Patients Deaths  PFS, mo
ar 695 556 52 (48-61) .E 505 642 19 (17-21)
T 60 F 60-
= &
z F
E 404 5 an]
g g
204 E 204
I LIL 1011 amun mid
ﬂ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 D 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
o1 2 3 4 5 & TF B 9 10 11 12 13 14 15 g 1 2 3 4 5 & 7 & 9 10 11 12 13 14 15
Time After Registration, y Time After Reglstration, y
MNo.atrisk 602 511 430 368 312 261 221 189 152 133 111 90 55 & O Mo.atrisk 442 208 200 153 115 98 77 &7 48 43 40 33 20 1 0O

M Heinrich, JAMA Oncol. 2017;3(7):944-952.




GENOTYPE & QUTCOME IN FIRST LINE

Progression — Free Survival: Wild—type vs Exon 9 vs Exon 11

wild-type, exon 9, and exon 11 genotypes Median
(2] yre genctype Evenis in Months
104 256 24
Median 32 18
No.of  No.of  (95%CI) 61 13
804 Patlents Deaths 05, mo
58 Exon 11 282 224 b6 (57-TB)
F &0l wild-type &7 49 40 (32-53)
= Exon g 3z 3l 318 (28-47)
bt
-
m 407
o=
=
20 P=0.004
b= 004 |
u T T T T T T T T T T T T T T 1
o 1 2 3 4 5 & 7 & % 10 11 12 13 14 15 |
Time After Reglstration, 0 15
| ) Patients at Risk Years after Registration
Mo. at risk Exon 11 206 143 106 76 59 53 43 37 27 24 22 20 12 1 0O
Exon 11 264 224 196 172 150 130 111 92 73 63 54 44 26 3 0 Exon 9 8 12 3 2 2 2 0 0 0 Q e o © 0 0
Wild-type 52 46 35 31 27 24 22 21 17 14 12 11 10 1 @ Wild —type 34 22 15 12 @ 8 5 &5 3 3 2 1 1 0 0

Exon 9 2B 4 16 11 9 B & 4 2 2 1 1 1 0 0

— e M Heinrich, JAMA Oncol. 2017;3(7):944-952.




EAQN 2 mutants & imatinik dose

META GIST. N = 1640

g 100 100 = 400 mg x4
N i e o0 s B0 mig) exd
= 04 $ a0 w400 g other
= e e — i = 30 mg other
L
c 1 = £ 0
oz &0 2w 604
g 42 o
| == En- E m
LL- =] E; 1
I« g3 ) P=0.012
7 204 o 204
E 204 10
= 104 : r r T T 1
E 0 1 2 3 4 5 [
0 1 2 3 4 5 6
Mo. of patients at risk Time {'jf'E'HFEI
Mo, of ot - Time (years) 0 N
o PE"E;“ - ': 0mgex@ A0 42 16 B 2 1 0
40mg E10 B1d 520 33 213 52 ¥ E ma :f 233 32? 23’3 1;5 ng 4? 2
800 581 822 E72 374 247 74 1 il
mg 800 mg other 253 340 252 162 105 a8 B
— 100 - 100 A0 mig exd

e B0 g exd
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w3060 mig other

=
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o 204 104
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B Time (years) o N
Mo. of patients at risk A mgexd 31 42 34 22 15 3 0
Dose O N Bdmgexd 30 48 42 33 22 & 1
4dmg 376 818 602 E61 436 162 20 A00 mg other 144 241 304 268 200 o g
#00mg 379 822 704 558 427 157 % 800 mg other 145 340 310 252 120 84 17

— Van Glabbeke et al. J Clin Oncol 2010, 28:1247-1253.




Landscape in Imatinib Resistant

Dnug Clinical trial Setting ORR mPFS Phase
(%)  (mo)

Sunitinib  Demetri, 2006 2line 7 6.1  Approved
Regorafenib Demetri, 2013 3%ine 45 4.8 Approved

Dovitinib ~ Kang, 2013 >3ne 3 36 11
Joensuu, 2014 >3"ine 5 46 1
Masitinib ~ Adenis, 2014 2ine N.A. 37 1
Nilotinib Montemurro, 2009 >3"ine 10 28 I
Sawaki, 2011 3%ine 3 37 1
Cauchi, 2012 >3"ne 0 20 11
Reichardt, 2012 3™line <1 36 I
Pazopanib  Ganjoo, 2014 >2"line 0 19 1
Mir, 2016 >2™line 0 34 10
Ponatinib*  Heinrich, 2015 >2"ine 8 43 1
Sorafenib Kindler, 2011 >2"%ine 13 3.2 I
Park, 2012 >3"ine 13 49 I

Serrano et al, Target Oncol 2017

_
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R Maki et al, Abstract #9011, ASCO 2005
M Heinrich et al J Clin Oncol 2008, 26:5352-5359



KIT/PDGFRA genotype predicts response to TKI

PRIMARY SECONDARY DRUG B sensitive
MUTATIONS MUTATIONS SENSITIVITY [ Resistant
IM SU RE
Exon 13 V654 39.6% N B |

Exon 9: 12% —_—

embrane Exon 14 T670 11.1%
Exon 11: 70% —>

Exon 13: 1% —> . ATP-

binding
D816 8.3% N
Exon 17 ps2o  118%» [ W M
N822 12.5% H B B
Exon 17: 1% =—> ﬁ)‘g;"’a“o” Y823  9.0% B BB

Other KIT
7.7%
_ mut

Serrano et al, Br J Cancer 2019 in press




Tumor Heterogeneity

- Molecular heterogeneity at progression

1) V654A, D816H (patient 5 this report)

(2) D820E, N822K, N822Y (patient 39 this report)

3 VB54A, N822K (Antonescu et al?)

@ D816E, D820V, D820E, N822K (Wardelmann et al'?)
® VB54A,T670E,Y823D (Wardelmann et al12)

® V654A, D820G (Wardelmann et al'5)

(7 V654A,T6701 (Wardelmann et al15)

— After imatinib

Debiec Rychter et al, Heinrich et al 2006
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Mode of action of Regorafenib
(BAY 73-4506)

! Regorafenib is an oral multikinase inhibitor with a distinct profile targeting:
* angiogenic (VEGFR1-3, TIE2)

= stromal (PDGFR-f3, FGFR)

= oncogenic (KIT, PDGFR and RET) receptor tyrosine kinases




Regorafenib, N=133 Placebo, N=66

Median PFS 4.8 months 0.9 months
(95% CI) (4.1-5.8) (0.9-1.1)

Number of events 81 (60.9%) 63 (95.5%)

Hazard ratio (95% CI): 0.27 (0.19-0.39)
1-sided p-value: <0.0001

— Placebo
— Regorafenib

c
o
-+

(&)

-

=
L

c
Q
-

=5
=

[ -
e
i
©
©
=

-
-]
w

I I
100 150 200

Days from randomization

Regorafenib significantly improved PFS vs placebo (p<0.0001);
primanyencpointmet Lancet 2013,381(9863):295-302




HOW TO IMPROVE THE OUTCOME IN GIST

mPFS mOS/
6mOS

imatinib

20 52
(mOS)

v Overcome Disease
Heterogeneity

6.8 79.4%

(6mOS) S
v’ Stronger KIT inhibition

78.0%
4.8 (6mOS)




RIPRETINIB (DCC-2618): Phase | trial activity

75 4

507 BEST RESPONSE:
- 2nd and 3" [ine
Pts at > 100mg/d (n=54)

from baseline (%)

H BN | | | | ] Exon 9
HEE B | HEN HEE EEEE BN EEEE B HE Bl Exon 11
H B BN || HE EE Exon 13
75 EEE EE W Exon 14
|| [ ] H B Ood H B [ [ | [ ]| | H ER Exon 17
[ ] ’ [ ] [ ] Exon 18
#

Maximum reduction - sum of diameters change

-100 -~

| Line of study therapy @3 [ 2|

s PD=Progressive Disease. SD=Stable Disease. PR=Partial Response.
_ * indicates patients not dosed at 150mg QD ¥ PDGFRA mutation

George et al, ASCO 2018




RIPRETINIB (DCC-2618)studies

in i Ctu S A Phase 3, INterVentional, Double-Blind Study to Assess Safety
V and Efficacy of DCC-2618 In Patients with Advanced c-
KIT/PDGFRA Gastrointestinal Stromal TUmorS Who Have

Receirved Prior Treatment with Imatinib, Sunitinib, and
Regorafenib

150mg QD

Continuous 42 Day Cycles
I NTR I G U E Screening and
Randomization
sunitinib 4 N =179
20 mg L 4 weeks on, 2 weeks off
42 Day Cycles




AVAPRITINIB (BLU-285) — phase | navigator study
design

Part 1 dose escalation

PDGFRa D842V (n = 33)
registration enabling — fully enrolled

Advanced GIST 23L (n = 116)

=4L registration enabling — fully enrolled

avapritinib 2L
PO Qb Ongoing (n -50)

RP2D*

(N = 46)




Maximum reduction — sum of diameter

change from baseline, %

AVAPRITINIB (BLU-285) — phase | navigator study
PDGFRA d842v-mutant gist

20 -

-20 -

40

-80 -

-100 -

98% of patients with tumor reduction

n = 56 patients across all dose levels

PD

sD

PR

CH

Heinrich et al, CTOS 2018



AVAPRITINIB (BLU-285) — phase | navigator study
kit-mutant gist = 4L

Best Vo54A or To70I Vo54A and Te70l
100 response* , % (n) , % (n)
n=100 n=25 n =584
ORR 0 26% (22)*
CR/PR 0/0 1% (1)/ 25% (2171 B V654A or T670I positive
50 = S SEE B V654A and T670I negative
= CBRt 8% (2) 49% (41)
2 PD 72% (18) 23% (19)
L
E FD
® 0 sD
c
a
uh
p PR
'E‘
m 20
n = 109 patients 300/400 mg; baseline genotype per ct-DNA and tumor sequencing
-100 - CR

Heinrich et al, CTOS 2018




OTHER THERAPEUTIC STRATEGIES |
SELIGIST: IMATINIB + SELINEXOR

GREPO LSPAROL DI INVLATIGACION [N JARCOMA

Selinexor: XPO1 inhibitor

1.25 IST 1.25- GIST-T1
@ GIST-TT
5 1.00 | GIST-T1/829 1.00 - [mabnit alone
= 0,754 - PG27 Eu - 100 nv Selinexor
o v = _
© m +imatinib
> >
= 000 0F—
S :
0.25 0.25- :
=
0.00 . : ' . 0.00 . ————
0 0.01 0.1 1 10 1] 0.01 0.1 1 10
Selinexor (k) Imatinib {1ihd)
BG20 PG27 PG4T
10 12 104
s - inhich: s - \phicle s - Veride
:_E.u. Sednexor E 1 Selinesor E ¥ Sedinesor
2 5. (20->15 mgikg) < g [15 mgig) = g (15 mafka)
= =2 =
® 4 5 4 2 4
5 5 5
I L = =7
| o T — | = | =
n L] L 1 u T T L] u T L L]

DAY DAY DAY * Nakayama et al. Oncotarget 2015




CYTOGENETIC MAP OF KIT/PDGFRa MUTATED AND WT GIST

KIT-PDGFRa MUTATED
GIST

KIT-PDGFRa WILD TYPE
GIST

% of samphes with bon/gain
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M Belinsky, Genes Chromosomes Cancer.48, 2009.




Molecular Subtypes of KIT/PDGFRa WT GIST

KIT/PDGFRa WT GIST (n=95)

— T~

SDH-COMPETENT (n=11) SDH-DEFICIENT (n=84)
12% 88 %

—

SDHx MUTANT (n=63) SDHC Methylated (n=21)
66 % 22 %

L

SDHA MUT (N=34) SDHB MUT (N=16) SDHC MUT (N=12) SDHD MUT (N=1)

S Boikos, JAMA Oncol. 2016 July 01; 2(7): 922-928 .



OTHER THERAPEUTIC STRATEGIES ‘
REGISTRI: Regorafenib in WT GIST @

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

REGORAFENIB in WT GIST

*GEIS 40

REGISTRI (REgorafenib GIST TRIal) @\ i Q fi

KIT, RET, RAF-1, BRAF, and BRAFV600E; VEGFR1-3, TIE2; PDGFR-b, FGFR
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REMARKS

* GIST represents a model of MOLECULAR TARGETED THERAPY in solid tumors with 3 already
approved drugs

* The treatment of GIST demands high qualification, team work and innovative approaches
* KIT/PDGFR WT GIST requires a specific research way
* RIPRETINIB and AVAPRITINIB represent the PROMISING upcoming future in advanced GIST

* Clinical Trials are the way to IMPROVE OUTCOME in GIST

—
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