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Actionable Take Away Message

• RIT1 mutations may confer resistance across 

standard lung adenocarcinoma treatments. 

• This case series underscores the critical need for 

comprehensive molecular profiling.

Future Direction for Research

• Prospective studies are required to validate the 

prognostic & predictive value of RIT1 mutations in 

lung adenocarcinoma.
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RESULTS N = 3
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• Aberrant functioning of the EGFR-RAS pathway leads to 

oncogenesis in over 75% of lung adenocarcinomas (LUAD)1.

• RIT1 (Ras-like in all tissues) is a member of the RAS 

superfamily with GTP hydrolysis activity upon GTP binding.      

• Approximately 2% of LUAD harbor point mutations in RIT1 

and 14% exhibit amplification2.

• RIT1 is a RAS-family GTPase with pathogenic variants often 

cluster near switch-II, activating MAPK signalling3.

• RIT1-M90I mutation is the most frequently observed 

alteration in LUAD, with no approved targeted therapies.

• RIT1 testing is not included on recommended lung  

biomarkers.

Fig 1 Summary of treatment courses in three patients harboring a RIT1 mutation.

Note: RUL – right upper lobe, PD-L1 TPS - programmed death-ligand 1 tumor proportion score; GK-SRS -Gamma Knife -  Stereotactic Radiosurgery;  SIADH –Syndrome 

of Inappropriate Antidiuretic Hormone, PD – progression of disease; NGS-WES - Next-generation sequencing- whole exome sequencing; LLL – left lower lobe; LN – lymph 

node; mets – metastasis/(es); TMB – tumor mutational burden; EBRT – external beam radiation therapy; LMD – leptomeningeal disease; WBRT – whole brain radiation 

therapy.

Table 2 Summary of patient treatment outcomes with confirmed RIT1 mutations from WES testing.                                        

Note: Expected First PFS is based on data from relevant clinical trials. 

• Patients harboring RIT1 mutations (or VUS) had poor 

outcomes on standard treatments.

• Case 1: Despite high PD-L1 (TPS 90%), RIT1A77G & 

ARID1A mutations were confirmed with disease progression 

(new brain metastases) and stable extracranial disease 

requiring therapy change after 6 months.

• Often feature a lower tumor mutational burden (TMB).

• Associated with immune-excluded microenvironment.

• Cases 2 & 3: EGFR Exon 19 deletion but progressed early 

on EGFR-TKI therapy and harbored a RIT1 VUS gain-of-

function.

• Possibly reflecting tumor clonality under drug pressure. 

• Experimental/preclinical data suggest RIT1 mutations can 

drive transformation and reduce sensitivity to EGFR 

inhibitors which may also result in targeted-therapy 

resistance(7,8).

Case Number               
(Biomarker used for initial 

treatment)

  

Core Biopsy (Timing) Classification VAF/ 
(Copy 

Number)

Relevant 
Treatment 

Regimen

Expected 
First PFS 

(months)

Observed 
First PFS 

(months)

No. of 
treatment 

lines

OS 
(months)

1.  

(PD-L1 TPS = 90)

Tumour Mutational Burden 
(Diagnosis)

10.6 Muts/Mbp - Pembrolizumab

(First line)

10.3 (4) 6 2 26

ARID1A p.(Glu1444Ter) Loss-of-function 15.6%

ARID1A 
p.(Pro1898HisfsTer23)

Loss-of-function 14.5%

RIT1 p.(Ala77Gly) Gain-of- function 6.8%

PT53 p.(Pro85LeufsTer38) Loss-of-function 28.7%

2. 

(EGFR Exon 19 deletion)

Tumour Mutational Burden 
(Oligoprogression on 

Mariposa)

13.2 Muts/Mbp - Mariposa trial

(First line)

16.6 (5) 11 3 31

PIK3CA p.(Gln75Glu) Gain-of- function 18.8%

TP53 p.(Arg110TrpfsTer12) Loss-of-function 49.6%

myc Gain-of- function (15)

PTP4A3 Gain-of-function (13)

CCNE1 Gain-of-function (7)

AKT2 Gain-of-function (16)

RIT1 VUS Gain-of-function (7)

3.

(EGFR Exon 19 deletion)

Tumour Mutational Burden 
(Progression on Osimertinib)

5.6 Muts/Mbp - Erlotinib -> 
Osimertinib

(First line)

24.9 (6) 16 5 32

PIK3CA p.(His1047Arg) Gain-of- function 92.4%

RB1 splice acceptor variant Gain-of- function 79.8%

RIT1 VUS Gain-of- function (6)

• This was a retrospective review of patients with lung cancer 

referred to the The Australian Translational Genomics 

Centre (ATGC) for somatic whole-exome sequencing (WES) 

testing.

• The ATGC database was interrogated for patients with lung 

cancer harboring RIT1 mutations.

• This included patients from January 2020 to January 2026.

• Treatment outcomes were assessed including the presence 

of actionable genomic alterations (AGA), progression free 

survival (PFS) and overall survival (OS).
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