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Background – Low grade serous 

ovarian cancer (LGSOC) 

Kobel M et al.; Cancers 2022,14(2):416 Kelliher L et al., Int J Gynecol Cancer 2024,34(10):1630-1638

Subtype of ovarian cancer characterized by aberrations in 
the MAPK pathway and lack of response to chemotherapy 



To understand 

mechanisms of synergy of 

the combination of MAPK 

and FAK inhibition in-vitro 

and in-vivo in the setting of 

LGSOC

Aims



Mechanism of action of drugs in 

combination being studied 
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• Avutometinib is a RAF/MEK clamp that causes reduction in phosphorylation of MEK and ERK and 

possible increase in phosphorylation of FAK

• Defactinib is a FAK inhibitor that causes reduction on phosphorylation of FAK

• Clinical Trial FRAME (NCT03875820) has confirmed mechanism of action of both drugs in biopsy tissue
AACR abstract CT143 2020



Growth inhibition caused by combination of 

avutometinib and defactinib in 2D and 3D LGSOC 

models
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• Synergy evident in a 3D organoid model and not in 2D LGSOC cell line models

• Synergy in 3D may be due to mechanism of action of defactinib related to integrin and YAP 

signaling  

Avutometinib + Defactinib
(2D proliferation assay in cell lines)

Avutometinib + Defactinib
(3D proliferation assay in organoid)
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Evaluation of combination of avutometinib and FAK 

inhibitor VS4718 in PDX model
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VS 6766 @ 0.3mg/kg po qd 5/7

VS 4718 @ 50mg/kg po bid 5/7

VS 6766 @ 0.3mg/kg po qd 5/7 + VS4718@ 50mg/kg po bid 5/7

• Organoid isolated from a patient with 

LGSOC, characterized to have 

KRASG12V mutation 

• Avutometinib (0.3 mg/kg oral qd) and 

FAK inhibitor (VS-4718; 50 mg/kg oral 

bid) administered 5 days on 2 days off 

for 2 cycles

• Samples taken 2 hours after the last 

dose of both drugs

• N=6 , tumors analyzed for 

pharmacodynamic changes by IHC, 

RNA seq and mass spectroscopy   

Avutometinib = 0.3 mg/kg po qd 5/7

VS4718 = 50 mg/kg po bid 5/7

Vehicle

VS4718

Avutometinib

Avutometinib

+ VS4718

Treatment Treatment



Pharmacodynamic effects of 

combination 

• Avutometinib shows reduction in levels of phosphorylated ERK and FAK inhibitor 

(VS-4718) shows reduction of phosphorylated FAK consistent with their 

mechanism of action   

Vehicle

Avutometinib

pERK pFAK

Avutometinib + VS4718

VS4718 Vehicle

Avutometinib Avutometinib + VS4718

VS4718



RNA seq RAS/MAPK signatures 

• Avutometinib + FAK inhibitor gives deeper inhibition of RAS/MAPK signaling 

RAS signalingMAPK signaling
RAS down signature (Channing Der lab; Klomp et al. 2024)MAPK public signature (Wagle et al. 2018)



Similar reductions in MAPK effectors 

by RNA seq and Mass Spectroscopy 

RNA seq Mass Spec



RNA seq PI3K/MYC/TEAD signatures 

MYC signaling YAP/TEAD signalingPI3K signaling

• Avutometinib activates PI3K and MYC signaling as potential adaptive resistance mechanisms and 
combination with  VS4718 reverses this

• Combination of avutometinib and VS4718 causes synergistic downregulation of YAP/TEAD 
signaling

MYC Hallmark V1 signature (MSigDB) TEAD up signature (Channing Der lab; unpublished)PI3K down signature (Zhang et al., 2018)



Combination Vs single agent efficacy in clinical 

trials

• Preliminary efficacy suggests superior objective response rates of the combination  over 

avutometinib monotherapy  

Avutometinib (3.2 mg BIW) 
+ Defactinib (200 mg BID)

ORR: 31% overall
• 44% in KRASMT

• 17% in KRASWT

Avutometinib monotherapy 
(4 mg BIW)

ORR: 17% overall
• 23% in KRASMT

• 13% in KRASWT

• RAMP 201 (NCT04625270) randomized phase 2 study randomized  patients with 

LGSOC between single agent avutometinib and the combination of avutometinib and 

defactinib

Banerjee SN et al., IGCS Annual meeting 2024



▪ Combination of avutometinib and defactinib causes synergistic growth delay in a         

3D in-vitro model and patient derived LGSOC xenograft  model

▪ Addition of FAK inhibition with avutometinib abrogates PI3K, MYC and TEAD 

signaling, reversing putative mechanisms of resistance

▪ Randomized clinical trial data suggest superior response rates for the combination of 

avutometinib and defactinib compared to avutometinib alone (RAMP 201; 

NCT04625270)

▪ The combination of avutometinib and defactinib is currently being evaluated in a 

randomized clinical trial against physician’s choice chemotherapy or hormonal 

therapy (RAMP 301; NCT06072781)

Conclusions



▪ MAPK public signature 

• Wagle MC et al. NPJ Precis Oncol 2018, Mar 7;2(1):7

▪ RAS down signature

• Klomp JA et al.  Science 2024 Jun 7;384(6700)

▪ PI3K down signature

• Zhang et al., Cancer Cell 2018 Jun 12;31(6):820-832

▪ MYC Hallmark V1 signature

• The Molecular Signatures Database (MSigDB)

References for RNAseq Signatures
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