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Antibodies
Antibodies used

Validation

The sample size for curve fitting of the yeast display binding data was determined based on our extensive experience that the data points
follow the 1:1 binding model and replicates have small variations. The sample size for signaling assays was determined based on observation
of consistent data through multiple biological replicates. The sample size for cell-based assays was determined based on the number of
experimental samples that can be reasonably handled in a multi-well plate and in a 15-well gel, and whether replicates follow consistent
results. The sample size for mouse xenograft studies was determined based on the capacity of mice that one cage can hold (5) and "resource
equation" (PMID: 24250214), where the quantity E = total number of animals - number of treatment groups should be between 10 to 20. For
example, 4-5 animals per group in a 4-arm experiment yields E=12 to 16.

No data were excluded in the study except in one instance where we excluded a mouse that had died prior to the beginning of the
experimental treatment.

All experiment were performed as duplicate at minimum in succession unless otherwise stated.

Samples were randomly drawn from the main population for experiment.

Blinding was applied during tumor dissection to avoid bias. Blinding was not applied for any other experiments where data acquisition were

automatically performed by instrument to avoid bias. For other experiments where samples were processed manually, e.g., western blots and
cell-based flow cytometry assays, blinding was not performed due to 1) avoidance of mishandling samples, 2) more than one condition that
demonstrated a trend in response to a condition (e.g., titration of doxycycline or time course experiment) and 3) the magnitude of
experimental responses was significant to warrant that changes observed were not possible to be an outcome of a slight bias.

Mouse anti-pan-RAS(SCBT, cat#166691, clone C-4), Rabbit anti-phospho-p44/42 MAPK ERK1/2 (Cell Signaling Technology,

cat#9101), Rabbit anti-p44/42 MAPK ERK1/2(Cell Signaling Technology, cat#9102), Mouse anti-alpha-tubulin (ThermoFisher

Scientific, cat#62204, clone DM1A), Mouse anti-HA-tag (BioLegends, cat#901516, clone 16B12), Mouse anti-FLAG-tag (Sigma,

cat#F3165, clone M2), Mouse anti-V5 tag antibody (ThermoFisher, cat#MA5-15253, clone E10/V4RR), Goat anti-Mouse antibody

FITC conjugate (Millipore Sigma, cat#F0257), KRAS antibody (Sigma Aldrich, cat#WH0003845M1), COX IV antibody (Li-Cor, cat#

926-42214), Vinculin antibody (ThermalFisher, cat#700062). IRDye 680LT Goat anti-Mouse IgG secondary (926-68020), IRDye 800CW
Goat anti-Rabbit IgG secondary antibody (926-32211). Goat Anti-mouse IgG Cross-Absorbed secondary antibody, HRP (pierce,
cat#31432).

Mouse anti-pan RAS(SCBT, cat#166691, clone C-4) is a monoclonal antibody for the detection of human, mouse, rat pan-RAS

protein. The antibody has been cited by 25 citations (e.g. PMID: 31182717). The antibody successfully detected the presence of KRAS
in transfected HEK293 cells over-expressing human KRAS protein relative to the non-transfected counterpart. The manufacturer's
website (https://www.scbt.com/p/pan-ras-antibody-c-4) provides additional antibody information and citations.
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Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Rabbit anti-phospho-p44/42 MAPK ERK1/2 (Cell Signaling Technology, cat#9101) is a polyclonal antibody against phosphorylated

form of ERK1/2 with cross-species reactivity in human, mouse, and rats etc. The antibody has over 4000 citations. Validation
statements and citations are provided on the manufacturer's website (https://www.cellsignal.com/products/primary-antibodies/
phospho-p44-42-mapk-erk1-2-thr202-tyr204-antibody/9101).

Rabbit anti-p44/42 MAPK ERK1/2 (Cell Signaling Technology, cat#9102) is a polyclonal antibody against ERK1/2 with over 4000
citations. There is cross-species reactivity to human, mouse, and rats ERK. Validation statements and citations are provided on the
manufacturer's website (https://www.cellsignal.com/products/primary-antibodies/p44-42-mapk-erk1-2-antibody/9102).

Mouse anti-alpha-tubulin (ThermoFisher Scientific, cat#62204, clone DM1A, is a monoclonal antibody against alpha-tubulin.

The product has over 100 citations. The product has cross-species reactivity towards human, mouse, and rats. Validation statement
and citations are provided on the manufacturer's website.

Mouse anti-HA-tag (BioLegends, cat#901516, clone 16B12) is a monoclonal antibody against HA epitope tag (YPYDVPDYA) with over
140 citations. The antibody detected HA tagged protein in CHO cells stably expressing HA-tagged protein, and no band was observed
from lysates of regular CHO cells. Validation statements and citations are provided on the manufacturer's website.

Mouse anti-Flag-tag (Sigma, cat#F3165, clone M2) is a monoclonal antibody against FLAG epitope tag (DYKDDDDK). The product has
over 5000 citations. Validation statements and citations are provided on the manufacturer's website.

Mouse anti-V5 tag antibody (ThermoFisher, cat#MA5-15253, clone E10/V4RR) is a monoclonal antibody against V5 tag. The product
has over 30 citations. The antibody detected V5 protein in cells transfected with plasmids encoding for V5 tagged protein, and no
band was observed from the control cell lysates. Validation statements and citations are provided on the manufacturer's website.

Goat anti-Mouse antibody FITC conjugate (Millipore Sigma, cat#F0257) is a polyclonal antibody against mouse IgG. The product has
150 citations. Validation statements and citations are provided on the manufacturer's website.

KRAS antibody (Sigma Aldrich, cat#WH0003845M1) is a mouse monoclonal antibody against KRAS. The product has over 40 citations
(notably, see PMID:27338794, PMID: 31827279). The antibody has been validated in this study PMID: 28951536. Citations are
provided on the manufacturer's website.

COX IV antibody (Li-Cor, cat#926-42214) is rabbit monoclonal antibody against cytochrome oxidase c, used as a loading control.

It has cross-species reactivity against human, rabbit, monkey, zebra fish.

Vinculin antibody (ThermoFisher Scientific, cat#700062) is a recombinant rabbit monoclonal antibody against vinculin, used as a
loading control. The antibody has been validated by relative expression technique to ensure that the antibody binds to the stated
antigen. The product currently has over 20 citations. Additional validation statement and citations are provided on the
manufacturer's website.

Information on secondary antibodies can be found on their respective websites.

HPAF-II, H441, A375, and HEK293T were purchased directly from ATCC. RASlessMEFs were from the National Cancer Institute
RAS Initiative at the Frederick National Laboratory. PATU8902 was from Dr. Alec Kimmelman (NYU School of Medicine; July
2017). H358 and H23 were from Dr. Kwok-Kin Wong (NYU School of Medicine; July 2017). Cells obtained from collaborators
were genotyped by STR analysis at IDEXX Bioresearch (December 2017).

PATU8902, H358, H23 were authenticated by IDEXX using STR analysis. Cell lines directly purchased from ATCC (HPAF-II,
H441, A375, HEK293T) were authenticated by ATCC using morphology, karyotyping or PCR methods.

All cell lines were tested for mycoplasma contamination using the e-Myco Plus PCR detection kit, and cultured in the

presence of antimycotic/antibiotic unless otherwise stated. The results of all PCR tests performed on the cell lines stated
above were negative.

No commonly misidentified cell lines were used.

Mouse, strain: CR ATH HO (490), females approx. 8 weeks of age.

The study did not involve wild animals.

The study did not involve field collected samples.




