


Additional file 1
Additional Methods
cfDNA sequencing
Plasma cfDNA NGS studies were performed at a CLIA-, CAP-, NYSDOH-approved clinical laboratory (Guardant360, Guardant Health, Inc., Redwood City, CA). Whole blood was collected in Streck tubes and submitted to the laboratory, where cfDNA was extracted from plasma and analyzed by massively parallel paired-end synthesis by complete sequencing as previously described [1, 2]. This comprehensive genomic test allows for non-invasive detection of all major types of somatic alterations, including point mutations, indels, fusions, and copy number amplifications, of critical exons in 70-73 genes (Figure S2).
Phylogenetic analysis
EGFR variants identified by Guardant360 cfDNA NGS that occur within the length of a read (i.e., T790M, C797S, L792F, L792H, and F795C) were manually phased to identify unique molecules. The evolutionary relationship of unique molecules was inferred using a Dollo parsimony model [3].
Structural modeling
The locations of candidate resistance mutations were mapped to a publicly available EGFR crystal structure [4] using Jmol [5].
In vitro functional characterization
Functional experiments were performed in a CLIA-certified laboratory (NovellusDx, Jerusalem, Israel). EGFR mutant expression constructs were synthesized using the Q5 site-directed mutagenesis kit (New England Biolabs). Mutant EGFR expression constructs and EGFP-tagged ERK2 or STAT3 reporter constructs were transfected into HeLa cells using Fugene HD (Promega). Cells were incubated for 24 hours after transfection, fixed using paraformaldehyde 4%, counterstained with DAPI, and assessed for nuclear or cytoplasmic localization of the reporter construct using a Nikon Eclipse TI fluorescent microscope. Image segmentation algorithms were used to quantify these reporters in their active (nuclear) state [6]. For measurement of osimertinib effect, the drug at the indicated concentration (i.e., 2.5 nM, 10 nM, 40 nM, 156 nM, 625 nM, 2500 nM) was added for a period of 18 hours, starting 6 hours after transfection.


Figure S1. Guardant360 (A) 70-gene and (B) 73-gene panels. Gene names in bold indicate complete exonic sequencing, those not in bold indicate critical exonic sequencing.
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Figure S2. Activity of the MAP Kinase pathway (ERK2–reporter). Independent repeats of averages shown in Fig. 2B of the functional activity of EGFR mutations compared to wild-type EGFR.
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Figure S3. Activity of JAK-STAT pathway (STAT3–reporter). Independent repeats of averages shown in Fig. 2C of the functional activity of EGFR mutations compared to wild-type EGFR.
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Table S1. Somatic alterations identified by Guardant360 cfDNA test in index patient described in detail, at the time of disease progression on osimertinib. AMP, amplification.
	Gene
	Alteration
	cDNA
	cfDNA VAF (%) or Plasma Copy Number

	APC
	R232*
	c.694C>T
	19.8%

	EGFR
	L858R
	c.2573T>G
	16.92%

	EGFR
	T790M
	c.2369C>T
	8.43%

	EGFR
	C797S
	c.2389T>A
	4.57%

	EGFR
	L792H
	c.2375T>A
	1.38%

	EGFR
	L718Q
	c.2153T>A
	0.68%

	EGFR
	F795C
	c.2384T>G
	0.35%

	BRCA1
	C1828Y
	c.5483G>A
	0.14%

	EGFR
	L792F
	c.2374C>T
	0.12%

	AR
	AMP
	NA
	1.42

	FGFR1
	AMP
	NA
	2.48

	CCND2
	AMP
	NA
	2.50




Table S2. Multiple EGFR nonsynonymous alterations identified by cfDNA analysis in additional T790M- and L792-mutation positive samples. Del, deletion; AMP, amplification. *Initial patient whose case is described in detail.

	Patient
	L792 variant(s)
	Activating Mutation
	C797S variant(s)
	Other nonsynonymous EGFR alterations

	1*
	L792F (c.2374C>T), L792H (c.2375T>A)
	L858R
	c.2389T>A
	L718Q, F795C

	2
	L792F (c.2374C>T)
	L858R
	none
	none

	3
	L792H (c.2375T>A)
	L858R
	none
	L718Q, G769S

	4
	L792H (c.2375T>A)
	L858R
	c.2389T>A, c.2390G>C
	L718Q, G729V, G796S, V802F, G901G, R932G, P975L, AMP

	5
	L792H (c.2375T>A), L792V (c.2374C>G)
	Exon 19 del
	c.2390G>C
	L718Q, I732_E736del, P741T, Q791E, P794T, F795L, G796S, G930del, Q951C, AMP

	6
	L792F (c.2374C>T)
	Exon 19 del
	c.2390G>C
	none

	7
	L792F (c.2374C>T)
	Exon 19 del
	c.2390G>C, c.2389T>A
	Q791H, AMP

	8
	L729H (c.2375T>A)
	Exon 19 del
	none
	None

	9
	L792P (c.2375T>C)
	L858R
	none
	G796A, AMP

	10
	L792F (c.2374C>T)
	Exon 19 del
	none
	AMP

	11
	L792V (c.2374C>G), L792H (c.2375T>A)
	L858R
	none
	L718V, AMP

	12
	L792H (c.2375T>A)
	L858R
	none
	G630W, L718Q, L718V, AMP

	13
	L792H (c.2375T>A)
	L858R
	none
	L718Q, AMP

	14
	L792H (c.2375T>A)
	Exon 19 del
	none
	G724S, I744M, S811F, AMP

	15
	L792H (c.2375T>A)
	Exon 19 del
	c.2389T>A
	L718Q, S768I, G796S, C797G, C797*, V802F, AMP

	16
	L792R (c.2375T>G)
	L858R
	none
	L718Q, AMP

	17
	L792F (c.2374C>T), L792V (c.2374C>G)
	Exon 19 del
	c.2390G>C
	G729V, AMP

	18
	L792H (c.2375T>A)
	Exon 19 del
	none
	AMP

	19
	L792F (c.2374C>T)
	Exon 19 del
	c.2390G>C
	G724S

	20
	L792P (c.2375T>C)
	L858R
	none
	none

	21
	L792H (c.2375T>A)
	Exon 19 del
	c.2390G>C
	none

	22
	L792F (c.2374C>T)
	L858R
	c.2389T>A, c.2390G>C
	none




Table S3. Phasing of EGFR L792 mutations relative to EGFR T790M and other EGFR osimertinib resistance mutations, when phasing was possible (C797S, G796S, and other L792 mutations).
	
	T790M
	Osimertinib
Resistance Mutations

	Cis
	27
	0

	Trans
	5
	36
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