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Melanocytes colonize the epidermis and
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Overview of therapeutic approaches in
melanoma
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Overview of therapeutic approaches in
melanoma

Sunitinib
Imatinib c-KIT
Nilotinib

Dasatinib

A) A metastatic melanoma patient prior to therapy.
B) Same patient after 15 weeks of therapy with the BRAFV6%E-inhibitor
C) Same patient 23 weeks after therapy
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Overview of therapeutic approaches in
melanoma
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Study of melanoma progression and
survival



Interconnections of signalling networks
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RAC signalling pathway
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Human sequencing indicating the
importance of Rac signalling

Exome sequencing identifies recurrent somatic RACI
mutations in melanoma
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Human sequencing indicating the
importance of Rac signalling

Exome sequencing identifies recurrent somatic RACI
mutations in melanoma
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lseph ¢ Melanoma genome sequencing reveals frequent
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PREX2 mutations in human melanoma
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« Truncating mutations in PREX2 are hyperactivating



Human sequencing data
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BRAF mutant mouse model of melanoma
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PREX?2 loss extends survival in BRAF
mutant melanoma
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Results: Role of PREX proteins
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Results: Role of PREX proteins



PREX2 combined with MEK inhibition
extends survival
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Screen of inhibitors of main signalling

nodes in melanoma
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Screen of inhibitors of main signalling
nodes in melanoma cell lines

PTEN** vs PTEN” (BRAFV600E) PTEN** vs PTEN” (NRASQ6IK)
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Results: Combinatory treatment of PI3K and MAPK



Combination treatment using iMEK and iPI3Kb
in melanoma cell lines
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Results: Combinatory treatment of PI3K and MAPK



Combination treatment using iMEK and iPI3Kb
in melanoma cell lines
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Results: Combinatory treatment of PI3K and MAPK



Treatment of BRAFV600E PTEN-/-
cell lines
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Results: Combinatory treatment of PI3K and MAPK



Treatment of BRAFV600E PTEN*/*
cell lines
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Results: Combinatory treatment of PI3K and MAPK



Tumour volume (mm?3)

Xenograft experiments using WM266.4
human cell line
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Results: Combinatory treatment of PI3K and MAPK



Xenograft experiments — tumour volume
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iMEK and iPISKb combination treatment in
genetic mouse melanoma model
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Results: Combinatory treatment of PI3K and MAPK



iMEK and iPISKb combination treatment in
genetic mouse melanoma model
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Results: Combinatory treatment of PI3K and MAPK



RNA sequencing

« Tumours from GEM model were treated short term (72h) and sampled for RNA
sequencing

« Among significantly altered transcriptional programmes:
» Cell cycle control
« EZ2F and Myc targets, G2M checkpoint, mitotic spindle
 DNA repair
« Control of protein translation
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RPPA analysis - hierarchical clustering of
individual treatments and combination
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Details of RPPA analysis of the
BRAFV600E PTEN-/- cell line

PARF
mTOR P Ser2448
c—Jun M-term

Caspase 3 cleaved

Bol—xl

Rb F Ser807.5erB811
Survivin

CDK2

Smad2 P Serdfs SerdGT
Cyclim D1 P Thr2B86

c—Myc

PDK-1

Raf P Ser250

58 Ribosomal protein
p Ser240,5er244

O P <&
N < N

N\ ® ‘ ’\\
Low High

Matt Neilson



Histological analysis of tumours treated with
iMEK and iPISKb combination treatment
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Future directions 1

Combinatory treatment with PI3Kb and MEK

Application of the treatment within existing clinical setting, in combination with

Vemurafenib and Dabrafenib

Generating treatment — resistant cell lines; exploring further options for resistant

tumors (imTOR, Rapamycin)

Uveal (eye) melanoma; non — responsive to treatment (conventional or targeted),

testing whether the combination treatment would be beneficial



MmMTORC2 subunit Rictor deletion reduced
number of melanoblasts
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Results: Role of mMTORC2/Rictor
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NRAS mutant mouse model of melanoma
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Rictor deletion rescues the NRAS mutant
phenotype
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Results: Role of mMTORC2/Rictor



Cum Survival

Rictor deletion has no effect in
BRAFV600E..PTEN*/- mediated melanoma

Time from induction to melanoma appearance

Survival Functions

1.0

0.8

0.6

0.4

0.2

0.07

Group
=r1BRAF PTEN
BRAF FTEN
Rictor
P=0.188
—
| I 1 I | 1
oo 50.00 100.00 150,00 200.00 25000

DFs

Results: Role of mMTORC2/Rictor
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Rictor deletion in human melanoma cell lines
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Results: Role of mMTORC2/Rictor
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Triple deletion of Rictor, PREX1 and PREX?2

TyrCre::Rictor’::PREX1"-::PREX2* TyrCre::Rictor’::PREX17::PREX2"

1

Results: Role of mMTORC2/Rictor




Future directions 2

Role of Rictor in melanoma

Investigation of MTORC?2 regulation in NRAS and BRAF melanoma

Further elucidation of mMTORC2 and PREX signaling cross-regulation



Study of melanoma development



Cell of origin of melanoma
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Cell of origin of melanoma
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Role of DUSP proteins in MAPK signaling
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Extensive greying in Tyr-NRASQ61K::DUSP6
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Results: Role of DUSP6




DUSP6 has no effect on Tyr-NRASWT
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Results: Role of DUSP6



Melanocytes absent form
Tyr::NRASQ61K::DUSP6~/- hair follicles
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» Results: Role of DUSP6



Dermal melanocyte proliferation in
Tyr-NRASQ6K not regulated by DUSP6
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» Results: Role of DUSP6



MEK inhibition rescues the
Tyr-NRASQ61K:.:DUSP6/- phenotype

Before treatment Treated for 1 month Treated for 2 months
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Results: Role of DUSP6



Rescue of the Tyr-NRASQ61K::DUSP6/-
phenotype is transient

Treated for 1 month Treated for 2 months

Off treatment for 2 months

Results: Role of DUSP6



DUSP6 deletion in BRAFV600E..PTEN-/*
melanoma model
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Results: Role of DUSP6




Role of focal adhesion kinase — FAK in

melanoma
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FAK deletion reduces dermal melanocyte
proliferation in NRAS mutant mice
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Results: Role of FAK
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FAK deletion extends survival in the
NRAS mutant melanoma
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Results: Role of FAK



Effect of FAK deletion on early dermal
mislocalisation of melanocytes — day 5
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Effect of FAK deletion on early dermal
mislocalisation of melanocytes — day 7
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Effect of FAK deletion on early dermal
mislocalisation of melanocytes — day 14
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Future directions

Role of DUSP proteins in melanoma

Setup TyrCreER-BRAFY600E::PTEN-* ::DUSP6 melanoma colony — role of DUSP6

in BRAF mutant melanoma

Setup Tyr-NRASQ®¢!K::Cdkn2a’-::DUSP6 melanoma colony — role of DUSP6 in early
NRAS melanoma

Setup TyrCreER-NRASQ®!R::Cdkn2a”-::DUSP6 melanoma colony — role of DUSP6

in adult NRAS melanoma
Role of DUSP5 in melanoma development, alone and together with DUSP6
Role of FAK in melanoma

Expanding the investigation of the effect of FAK on immune infiltration

Setup TyrCreER-BRAFV60%E::PTEN-* ::FAK melanoma colony — role of FAK in

BRAF mutant melanoma
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