
 1 
 

SUPPLEMENTARY MATERIALS 
 
Research Brief 
 
Clinical acquired resistance to KRASG12C inhibition through a novel KRAS switch-II 
pocket mutation and polyclonal alterations converging on RAS-MAPK reactivation  
 
Authors:  
Noritaka Tanaka1*, Jessica J. Lin1*, Chendi Li1*, Meagan B. Ryan1, Junbing Zhang1, Lesli 
Kiedrowski2, Alexa G. Michel1, Mohammed U. Syed1, Katerina A. Fella1, Mustafa Sakhi1, Islam 
Baiev1, Dejan Juric1, Justin F. Gainor1, Samuel J. Klempner1, Jochen K. Lennerz3, Giulia 
Siravegna1, Liron Bar-Peled1, Aaron N. Hata1#, Rebecca S. Heist1#, Ryan B. Corcoran1# 
 
Affiliations: 1Massachusetts General Hospital Cancer Center and Department of Medicine, 
Harvard Medical School, Boston, MA USA; 2Guardant Health, Redwood City, CA USA; 
3Department of Pathology, Massachusetts General Hospital, Boston, MA USA 
 
* These authors contributed equally to this work 
# Co-corresponding authors 
 
 
Corresponding Authors: 
Dr. Aaron N. Hata 
Massachusetts General Hospital Cancer Center, 149 13th St., 7th floor 
Boston, MA 02129 
Phone: 617-724-3442 
Email: ahata@mgh.harvard.edu  
 
Dr. Rebecca S. Heist 
Massachusetts General Hospital Cancer Center, 55 Fruit St. 
Boston, MA 02114 
Phone: 617-724-4000 
Email: rheist@partners.org 
 
Dr. Ryan B. Corcoran 
Massachusetts General Hospital Cancer Center, 149 13th St., 7th floor 
Boston, MA 02129 
Phone: 617-726-8599 
Email: rbcorcoran@partners.org 
  
 
Running Title: Clinical acquired resistance to KRASG12C inhibition 
  



 2 
 

SUPPLMENT TABLE OF CONTENTS 

 

Supplementary Tables 1-4: pages 3-6 

 

Supplementary Figures S1-S5: pages 7-11 

 

Supplementary Methods: page 12 

 

  



 3 
 

SUPPLEMENTARY TABLES 

 

Supplementary Table S1. The variant allele fractions (AF; %) of KRAS G12C, G12V, G13D, and 

Y96D mutations and MAP2K1 K57N and E102_I103del mutations as detected using digital 

droplet PCR in pre-MRTX849 tumor tissue and post-MRTX849 plasma. Pos = positive.  
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Supplementary Table S2. Copy number of KRAS in the analyzed tumor and cell-free DNA 

(cfDNA) specimens pre- and post-MRTX849.  
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Supplementary Table S3. The frequencies of all KRAS mutations, KRASG12C, and KRASY96D 

according to COSMIC v92 and AACR Project GENIE (cBioPortal) databases.  
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Supplementary Table S4. The IC50 values of KRAS inhibitors in cell lines expressing KRASG12C 

or KRASG12C/Y96D. A, The IC50 values of MRTX849, AMG 510, ARS-1620 (A) and RM-018 (B) were 

shown as the average of at least two biologic experiments; each biologic experiment was run in 

triplicate. 
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SUPPLEMENTARY FIGURES 

 

 

Supplementary Figure S1. BRAFV600E maintains MAPK signaling downstream of KRASG12C 

in the presence of MRTX849. MIA PaCa-2 cells stably expressing BRAF (V600E)-V5 were 

generated with pMXs-Puro-BRAF (V600E)-V5 plasmid as described in the Methods. MIA PaCa-

2 parental cells and those stably expressing BRAF (V600E)-V5 were treated with MRTX849 at 

the indicated concentrations for 4 hours and subjected to Western blot analysis. 
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Supplementary Figure S2. Phasing of KRAS G12 and G13 mutations based on sequencing 

reads from the post-treatment cell free DNA (cfDNA). The sequencing read pile-up 

demonstrates KRASG13D (A) and KRASG12V (B) mutations occurring in trans to KRASG12C. Of note, 

in a single family of reads from the same original template molecule, nucleotide changes 

corresponding to KRASG12C and KRASG12V occurred in cis, encoding for KRASG12F (B). 
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Supplementary Figure S3. Effect of MRTX849 in LU-65 KRASG12C NSCLC cells. Western blot 

of LU-65 cells transiently expressing KRASG12C or KRASG12C/Y96D after treatment with MRTX849 

for 4 hours. 
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Supplementary Figure S4. KRAS G12C/Y96D displays greater basal activity that is 

targetable by upstream inhibition of SHP2. A, Densitometry analysis of KRAS-GTP levels of 

untreated HEK293T stably expressing KRASG12C and KRASG12C/Y96D from Figure 3, (n=2). B, 

Western blot analysis of HEK293T stably expressing KRAS mutants treated with indicated 

inhibitors for 4h. RMC = RMC-4450 (SHP2 inhibitor). 
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Supplementary Figure S5.  Structure of RM-018  
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SUPPLEMENTARY METHODS 

Detailed patient history  

A 67-year-old female former light smoker was diagnosed with stage IV lung adenocarcinoma. 

Molecular testing of her primary lung tumor at initial diagnosis (‘pre-MRTX849 tissue’, 23.9 

months prior to initiating MRTX849) revealed low-level PD-L1 expression (tumor proportion score 

of 20%, E1L3N antibody) and KRAS G12C mutation, concomitant with STK11 splice region 

variant (c.734+5G>C), TP53 insertion/deletion (F338fs), RB1 splice region variant 

(c.1695+5_1695+15del), and FBXW7 loss. She was treated with first-line carboplatin, 

pemetrexed, pembrolizumab followed by maintenance pemetrexed and pembrolizumab for a total 

of approximately 15 months with stereotactic radiosurgery (SRS) to brain metastases, and then 

received a second-line investigational agent (an antibody drug conjugate) for 8.5 months before 

discontinuing for extracranial disease progression. The pre-MRTX849 cfDNA was collected prior 

to starting on the second-line investigational agent (18.2 months prior to initiating MRTX849). 

The patient then enrolled in a dose expansion cohort of the phase 1 trial of adagrasib (MRTX849; 

KRYSTAL-1). She was treated with 600 mg twice daily dosing. The first restaging computed 

tomography (CT) after 6 weeks of treatment demonstrated a 32% reduction in tumor burden (per 

RECIST v1.1). Repeat imaging after 4 months of treatment showed progressive disease with 

increased right upper lobe lung mass, nodal metastases (axillary, anterior diaphragmatic, 

mediastinal, and internal mammary), and subcentimeter brain metastasis. She underwent biopsy 

of resistant plasma and SRS to the progressing brain lesion and continued to receive MRTX849 

for clinical benefit. Six weeks later, CT scans confirmed further extracranial disease progression. 

MRTX849 was therefore discontinued. Serial plasma samples were collected at the time of 

MRTX849 discontinuation, 9 days post-discontinuation, and 51 days post-discontinuation (of note, 

the patient received 13 days of an investigational SHP2 inhibitor between the 9-day and 51-day 

timepoints). 


