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The genetic melanoma landscape

* Based on the genetic signature of melanoma 4 subgroups can be identified.

* Additional genetic alterations are identified presumably amendable for different

therapies
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MAPKIi: A standard of care in BRAF™'t melanoma
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BRAF/MEKi: Clinical efficacy

Co-BRIM-III study

Larkin et al NEJM 2015

Combi-V study

R

obert et al. NEJM 2015

Combi-D study

Long et al. NEJM 2014

Phase Il (1:1) stage I1IC/ 1V Phase Il (1:1) stage I1IC/ IV
Patients N =495 Patients N =704
Dru Vemurafenib (960mg bid) Drug Dabrafenib (150mg bid)
g Combimetinib (60mg qd) Trametinib (2mg qd)
Reference Vemurafenib Reference vemurafenib
arm arm
1° end point PFS (x-over) 1° end point PFS (x-over)

Phase [l (1:1) stage IlIC/ IV
Patients N=423
Dru Dabrafenib (150mg bid)
9 Trametinib (2mg qd)
RETETOEE Dabrafenib
arm
1° end point PFS (x-over)

Overall Response
Ratel®]

Median PFS
(months)(=]

HR=0.58

Overall Response Median PFS
Rate (months)
P=.0008 HR=0.61; P<.001

Vemurafenib Vemurafenib +

+ Placebo

Vemurafenib Vemurafenib +

Cobimetinib + Placebo Cobimetinib

Vemurafenib

Dabrafenib +

Dabrafenib +
Trametinib

Vemurafenib
Trametinib

Overall Response

Rate

P=.001

Median PFS
(months)

HR=0.67; P=.0004

Dabrafenib Dabrafenib +
Trametinib

+ Placebo

Dabrafenib +
Trametinib

Dabrafenib
+ Placebo




BRAF/MEKi: Overall survival

* Phase 1/2: dabrafenib + trametinib
« COMBI-d: dabrafenib + trametinib vs dabrafenib? Pooled Analysis
« COMBI-v: dabrafenib + trametinib vs vemurafenib3

Overall Survival (OS)
Median (95% CI), mo
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1. Flaherty KT, et al. ASCO. 2014;[abstract 9010]; 2. Long GV, et al. Lancet. 2015;386:444-45; 3. Robert C, et al. ECC. 2015;[abstract 3301].
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MAPKIi can induce long lasting disease control

PFS (Intent-to-Treat)

Treatment Median (95% Cl), mo
D+T 150/2 9.4 (8.6-16.6)

—— D+T 15011 9.2 (6.4-11.0)

— D Monotherapy 5.8(4.6-7.4)

OS (Intent-to-Treat

D+T 150/2 25.0(17.5-36.5)
—— D+T 150/1 225(14.2-42.3)
—— D Monotherapy 20.2 (14. 1)

Overall Survival, %
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MAPKi - pushing the limits

Encorafenib and Binimetinib vs BRAFI monotherapy

Updated Progression-Free Survival: COMBO450 vs VEM

100

Overall Survival: COMB0O450 vs VEM

Median PFS in months (95% Cl) 100

A VEM

80 7.3(5.6-7.9)

70 HR (95% Cl), 0.51 (0.39-0.67)
P<0.001t

Median OS in months (95% Cl)
90 VEM
80 16.9 (14.0-24.5)

90
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- VEM
+ Censored patients

COMBO450
- VEM
+ Censored patients
16 20 24 28 32
Patients at risk Time (months)

COMBO450 192 151 108 87 73 63 50 45 37
VEM 191 9 55 36 26 22 18 16 15

18 21 24 27 30 33

Patients at risk Time (months)
COMBO450 192 188 182 166 144 132 124 115 108 102 95 82
VEM 191 184 166 140 115 100 89 83 77 71 62 56

Dummer et al. Lancet Oncol. 2018



MAPKIi in melanoma with brain metastasis

— Intracranial ORR: 58%
Cohort A (n 76) Intracranial DCR: 78%
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BRAF/MEKIi in atypical BRAF mutations

Kinase

Mutation activity Response

K601E 601 high 50%
-
S467L 594 ? no
V600K 600 high
: v Non-V600  L597Q 597 high 2/3
V600  VBOOR 600 high 7 Leo7R co7 o U3
VeooD 600 high v L597S 597 high yes
G466V
G469R i%%’ Low/? no
G469E

Davies et al. Lancet Oncol.2017



What about NRAS melanoma?

Mutant

Activated,
NRAS

mutant NRAS

PTEN

2\

— PI3K inhibitors
_||— AKT inhibitors

!

MTOR |— mTOR inhibitors
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Binimetinib in NRAS melanoma

Binimetinib Dacarbazine
(n=269) (n=133)
Best overall response
Complete response* 4 (1%) 0
Partial response 37 (14%) 9 (7%)
Stable disease 109 (41%) 23 (17%)
Progressive disease 72 (27%) 59 (44%)
Non-complete response 7 (3%) 1(1%)
or non-progressive disease
Unknownt 40 (15%) 41 (31%)
Overall responses 41(15%;11-2-20-1)§ 9 (7%; 3-1-12.5)
Disease controlql 157 33

Dummer et al. Lancet Oncol. 2017

(58%; 52:2-64-3)**

(25%;17:7-33-0)

Progression-free survival (%)

Number at risk
Binimetinib
Dacarbazine

Overall survival (%)

Number at risk
Binimetinib
Dacarbazine

A
1004 -m- Binimetinib (events, patients: 179, 269)
~#- Dacarbazine (events, patients: 88, 133)
80—
60
40
20
HR 0-62 (95% CI 0-47-0-80); p<0-001
T T T T T T T T T 1 T 1
0 15 30 45 6.0 75 90 105 12.0 135 150 165 18.0
269(0) 175(33) 90(54) 56(66) 30(74) 25(77) 15(81) 11(83)  9(85) 7(85) 4(87) 1(90) 0(30)
133(0)  56(28) 2731 21(32) 9(40) 8(40) 6 (40) 3(42) 0(45) 0(45) 0(45) 0(45) 0(45)
B
1004 ~#- Binimetinib (events, patients: 161, 269)
~#- Dacarbazine (events, patients: 67, 133)
80+
60
40
204
HR 100 (95% C1 0-75-1:33); p=0-50
0 T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30
Time from randomisation (months)
269(0) 240(10) 185(16) 141(16) 96 (40) 58(66) 26(89) 9(100) 5(104) 1(108) 0(108)
133(0) 98(17) 76 (19) 62(21) 44(30) 26(45) 11(57) 3(63) 3(63) 0(66) 0(66)




What about c-kit melanoma?

o Kit receptor
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Nilotinib in c-kit mutated melanoma

MExon11 MExon13 MWExon9 WMExon1i7

C 100 -
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Estimated rate of OS (%)

Change from baseline (%)

20 A Patients Events Censored
42 26 16

| | | Censored observations

10

04

0 3 6 9 12 15 18 21 24 27 30 3 36

Time on treatment (months)
Atrisk : events

42:0 37:3 32:6 28:10 24:14 21:15 14:20 9:24 6:25 4:26 2:26 1:26 0:26

Guo et al. Ann Oncol. 2017



Tropomyosin kinase receptor (TRK) fusions can
be a molecular driver in melanoma
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*Patient had TRK solvent front resistance mutation (NTRK3 G623R) at baseline due to prior therapy: *Pathologic CR
Note: One patient not shown here. Patient experienced clinical progression and no post-baseline tumor measurements were recorded.

Drilon et al. NEJM.2018



MAPK pathway dependent mechanism of
resistance

AKTI

Spectrum of resistance

BRAF
amplification

Number |Percent

- . NRAS mutation 23 17

(42%) variant (29%) KRAS mutation 3 2
BRAF splice variants 21 16 (25)

BRAFYEIEK amplification 17 13

MEK1/2 mutation 9 7

Other MAPK alterations 3 2

< Non-MAPK alterations 14 11

":'V‘)R MEK2 variant & N-RAS No mechanism identified 55 42

(3%) (3%)

Johnson et al.at 2015 ASCO Annual Meeting

Rizos et al. Clin. Cancer.Res.2014



MAPK pathway independent mechanism of
resistance

Receptor tyrosine kinase upregulation
AXL, IGFR....

e PTEN loss

* Persistent pS6K

target? druggable?

* Persistent formation of the elF4F complex

target? druggable?
* YAP-Hippo pathway
No targets

* Notch pathway

No targets



Creating treatment resistance during drug
tolerant states
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Treatment of the NCSC compartment

Gene regulatory networks show TF activity
Underlying the NCSC phenotype
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Rambow et al. Cell 2018
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Conclusion

* BRAF mutation status is mandatory for treating patients in stage

=11l malignant melanoma.
* Additional molecular profiling harbors prognostic information.

* Numerous genetic and epigenetic mechanisms confer to

treatment outcome.

* Malignant melanoma will require extensive molecular profiling in

the future







