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Objectives

• Describe guideline-directed recommendations for ALK, ROS1,  and 
NTRK

• Review toxicities of Indicated TKIs

• Delineate Mechanisms of Resistance



Target Directed Therapy Improves OS

• Using multiplexed assays of oncogenic drivers in lung cancers to select targeted drugs.
• Kris MG1, Johnson BE2, Berry LD3, Kwiatkowski DJ4, Iafrate AJ5, Wistuba II6, Varella-Garcia M7, Franklin WA7, Aronson SL8, Su PF3, Shyr Y3, Camidge 

DR7, Sequist LV5, Glisson BS6, Khuri FR9, Garon EB10, Pao W3, Rudin C11, Schiller J12, Haura EB13, Socinski M14, Shirai K15, Chen H3, Giaccone
G16, Ladanyi M1, Kugler K7, Minna JD12, Bunn PA7.

• JAMA. 2014 May 21;311(19):1998-2006. doi: 10.1001/jama.2014.3741.



Targeted Therapy in NSCLC:  FDA approvals
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Lung Cancer is 
COMPLEX

Tremendous progress has been made in 
personalized therapy

EGFR ALK ROS1 BRAF MET RET TRK KRAS G12C

Erlotinib Crizotinib Crizotinib Dabrafenib Crizotinib Vandetanib Larotrectinib Sotoroasib

Gefitinib Ceritinib Entrectinib Vemurafenib Tepotinib Cabozantinib Entrectinib

Afatinib Brigatinib Trametinib Capmatinib Selpercatinib

Osimertinib Alectinib Pralsetinib

Dacomitinib Lorlatinib

Ramu + Erl

Amivantamab

Mobocertinib
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ALK-positive patients:

• Never or minimal smokers

• Young (average age 50 y)

• Adenocarcinoma type 
(signet ring morphology)

• Poor prognosis without Tx

Lung Cancer

Soda M et al. Nature. 2007;448:561-567.

Inversion Translocation

or
ALK 3-7%

ALK-Rearranged Lung Cancer



Targeted Therapy Consistently Superior to 
Chemotherapy

• Jordan Ca Disc 2017
• Shaw NEJM 2013
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Next-generation ALK TKI efficacy: Indirect comparison* 
post-crizotinib (+/- prior chemo)

PFS REMARKABLY consistent across trials for same drug but differs by drug, despite ‘similar’ ORR
Differ in control of CNS? Differ in suppression of acquired resistance not dominant at baseline? Including non-ALK mechanisms? 

*Cross-trial comparisons are potentially confounded by differences in trial design and study populations.
ALK, anaplastic lymphoma kinase; CNS, central nervous system; mPFS, median PFS; ORR, objective response rate; PFS, progression-free survival; TKI, tyrosine kinase inhibitor.

1. Gadgeel S et al. ESMO 2017 abstract 12990. and associated presentation. 2. Shaw AT, et al. Lancet Oncol. 2016;17:234–242.. 3. Ou S-HI, et al. J Clin Oncol. 2015;34:661–668. 4. Bazehnova LA, et al. Annals of Oncology. 2017;28(suppl_5):479-480. 5.
Ahn MJ, et al. Journal of Thoracic Oncology. 2017;12(11S2):S1755-S1756. 6. Shaw et al, TLO 2017 (‘1 previous TKI’); 7. Crino et al, JCO 2016 ASCEND 2; 8. ALUR Novello, ESMO 2017; 9. Shaw et al, AACR 2018; 10. Solomon et al, WCLC 2017; 11. Horn 
et al CCR 2018; 11. Shaw et al, AACR 2018 12. Crino L et al. J Clin Oncol 2016; 34: 2866-73

95% CI 1.7-NR ALK mutant+ pre/post chemo (n=11)11

Median not reached

95% CI 12.5-NR Pre/post chemo (n=59)10
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Peters et al, ESMO 2020



Presentation ID 1300P
Efficacy of brigatinib (BRG) vs crizotinib (CRZ): Updated results from the 
ALTA-1L trial
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Popat et al, ESMO 2020



Presentation ID 1300P
Intracranial efficacy of brigatinib (BRG) vs crizotinib (CRZ): Updated 
results from the ALTA-1L trial
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Popat et al, ESMO 2020
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Lorlatinib vs Crizotinib in the First-line Treatment of Patients with 
Advanced ALK-Positive NSCLC:  Results of the Phase 3 CROWN Study

13
Solomon et al, ESMO 2020



Presentation ID LBA2
Lorlatinib vs Crizotinib in the First-line Treatment of Patients with Advanced ALK-
Positive NSCLC:  Results of the Phase 3 CROWN Study

14
Solomon et al, ESMO 2020



Presentation ID LBA2
Lorlatinib vs Crizotinib in the First-line Treatment of Patients with Advanced ALK-
Positive NSCLC:  Results of the Phase 3 CROWN Study

15
Solomon et al, ESMO 2020



16
Horn et al, ESMO 2020



Phase III ALK Studies to date

ASCEND-4 J ALEX ALEX ALESIA ALTA-1 CROWN EXALT-3

DRUG CERITINIB ALECTINIB ALECTINIB ALECTINIB BRIGATINIB LORLATINIB ENSARTINIB

CONTROL 
ARM

CHEMO CRIZOTINIB CRIZOTINIB CRIZOTINIB CRIZOTINIB CRIZOTINIB CRIZOTINIB

mPFS (mo) 16.6 25.9 34.8 NR 24.0 NR 25.8

Control (mo) 8.1 10.2 10.9 11.1 11.1 9.3 12.7

HR (PFS) 0.55 0.38 0.43 0.22 0.49 0.28 0.51

ORR 72.5 92 83 91 71
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Does PFS benefit translate into improved OS?
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Overall Survival: ALTA-1L ESMO ASIA 2019: Crossover included

Treatment
Deaths, No. (%) 

of Patients

2-Year Overall 
Survival, % 

(95% CI)
Brigatinib 

(n=137)
33

(24)
76 

(67–82)
Crizotinib 
(n=138)

37
(27)

74
(65–80)

Camidge et al, ESMO 2019



Peters et al, ASCO 2020



Long survival of ALK+ NSCLC patients post CRIZ if Tx’d with Next Gen ALK TKI

Next Gen ALK TKI post-criz mOS 89.6m (53.3 – NR)
Rx but no next gen ALK TKI  post-criz mOS 28.2m (22.1 – 33.0)
BSC post-criz mOS 19.6m (15.1 – 24.5)



•All Causality Adverse Events with ≥10% Difference in Frequency

†Cluster term
ALT, alanine aminotransferase; AST, aspartate aminotransferase.

0%10%20%30%40%50%60%70%80%

Lorlatinib (n=149)

Hypercholesterolemia†

Hypertriglyceridemia†

Edema†

Weight increased
Peripheral neuropathy†

Cognitive effects†

Diarrhea
Anemia
Fatigue†

Hypertension
Vision disorder†

ALT increased
Constipation

Mood effects†

Nausea
AST increased

Vomiting
Hyperlipidemia

Dysgeusia
Decreased appetite

Bradycardia
0% 10% 20% 30% 40% 50% 60% 70% 80%

Crizotinib (n=142)

Grade 3-4

Any grade

Dose reduction 
rate:
Lorlatinib 21%



In vitro sensitivity to ALKi in BA/F3 cell lines with different resistance mutations: 
IC50 ranking

Horn et al, J Thorac Oncol 2019; 14:1901-1911In 



Efficacy Non-Head to Head Comparison: Post Next-Gen Gen ALK TKI 

ALK TKI Trial
Post 2nd Gen 

ALK TKI 
Population

N ORR PFS Baseline 
Brain Mets ECOG PS

Median 
Prior 

Therapies
Source

Lorlatinib
Phase 2

Non-crizotinib
ALK TKI 28 43% 5.5 

months 46% ≥2 0%

NA Besse et al 
ASCO 2018Alectinib 62 40% 5.5 

months NR NR

≥ 2 ALK TKIs 111 40% 6.9 
months 73% ≥2 5.4%

This tells us some but definitely not all cases are still addicted just to ALK and can respond to the right
next ALK TKI if that mechanism is covered by a different ALK TKI



Efficacy Non-Head to Head Comparison: Post Next-Gen Gen ALK TKI (off label trial data)) 

ALK TKI Trial Post 2nd Gen ALK TKI 
Population N ORR PFS Baseline Brain Mets ECOG PS Median Prior Therapies Source

Ensartinib Phase 1/ 2

≥ 2 ALK TKIs 21 23% NR NR NR NR Horn et al NACLC 2017

Crizotinib + ≥1 2nd Gen 
ALK TKI 16 25% 1.9 months NR NR NR Horn et al CCR 2018

Ceritinib ASCEND-9 Alectinib 20 25% 3.7 months 60% WHO PS 1 45%
70% patients had ≥2 

prior lines any 
therapy

Horinouchi et al WCLC 
2017

Brigatinib case series 
(retrospective) Alectinib 22 17% 4.4 months 82% NR 59% 2 prior TKIs Lin et al JTO 2018

Brigatinib Austrian 
EAP

2nd Gen TKI
(12 patients prior ceritinib

as 2G TKI only)
18 77% NR

31% (all patients 
including prior criz

only)
NR NR Hochmair et al WCLC 

2018

Brigatinib, 
Stinchcombe IISR Next-Gen ALK TKIs 20 40% 6.4 months 60% NR Median= 3 (includes 

chemo)
Stinchcombe et al ASCO 

2019

BRIGALK- French EAP 
(retrospective)

≥ 2 ALK TKIs
(93% crizotinib-ceritinib ) 104 50% 6.6 months 75% ≥2 41% Median= 3 (includes 

chemo)
Descourt et al ASCO 

2019

Brigatinib 2001 Alectinib 9 57% N/A 44% ≥2 0% NR Murakami et al WCLC 
2019

UVEA- Brigatinib 1 prior ALK TKI 50 35% 5.7 months 60% NR Median= 1 ALK TKI Novello et al ESMO 2019



Summary: ALK

• Start with a next generation ALK TKI – choose based on safety, 
tolerability, efficacy, cost, convenience

• At extra-CNS progression consider rebiopsy and reanalysis for ALK 
mutations AND for emerging 2nd drivers for rational choice of next 
ALK TKI (regardless of line of therapy in label) or rational combination

• If no actionable change – pemetrexed-based chemo (add in vs swap 
out) +/- local ablative therapy

• At CNS progression consider dose escalation/drug change
• The future – 4th gen for compound mutations, actionable second 

driver identification, other drugs – degraders, ADCs
• CPIs – 3rd or 4th line



ROS1 Rearrangements in NSCLC

Bergethon et al., JCO 30(8): 863-70, 2012; Takeuchi et al., Nat Med 18(3): 378-81, 2012; Rimkunas et al., CCR 18(16): 4449-57, 2012  

TPM3-ROS1

SDC4-ROS1

CD74-ROS1

EZR-ROS1

LRIG3-ROS1

ROS1

SLC34A2-ROS1

FIG-ROS1

● Identified in ~1% of NSCLC
● Also found in some GBMs, 

cholangiocarcinomas, and 
other tumor types

● Activated by chromosomal 
rearrangement, leading to 
constitutive kinase 
activation and oncogene 
addiction

● No overlap with ALK



ROS1 Rearrangements in NSCLC

• 1% to 2% of NSCLC adenocarcinoma 
Bergethon, et al. J Clin Oncol. 2012. Riess, et al. CLC 2013. Shan, et al. PLOS One. 2015. Sehgal K, et al. 

Precis Cancer Med. 2020 Jun;3:17. Lin JL, et al. J Thorac Oncol. 2017;12(11):1611–1625.

1987 2007 2008 2012 2013 2014 2016 2017 2019

2019
Enrectinib 
gains FDA for 
ROS1-
rearranged 
NSCLC

https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=28818606




Phase 1 PROFILE 1001 Study: Crizotinib in 
ROS1-Rearranged NSCLC—Updated Analysis

• 53 patients received crizotinib; 
median duration of treatment: 
22.4 mo

• ROS1 status determined by FISH 
or RT-PCR

• All patients received crizotinib 
250 mg BID starting dose

• Median follow up: 62.6 mo

Shaw AT, et al. Ann Oncol. 2019; 30(7):1121–1126.



Phase 1 Crizotinib Study: Antitumor Activity 
End Points—Updated Analysis

End points ROS1-rearranged NSCLC (N = 53)

ORR, % (95% CI)a 72 (58–83)

CR, n (%) 6 (11)

PR, n (%) 32 (60)

SD (≥6 weeks), n (%) 10 (19)

PD, n (%) 3 (6)

Not evaluatedb 2 (4)

Median time to first tumor response, weeks 
(range)c

7.9 (4.3–103.6)

Median duration of response, months (95% CI)d,e 24.7 (15.2–45.3)

Median PFS, months (95% CI)d,f 19.3 (15.2–39.1)

Shaw AT, et al. Ann Oncol. 2019; 30(7):1121–1126.



Phase 1 Crizotinib Study: Overall Survival—
Updated Analysis

Deaths, n (%) 26 (49)

Median OS, mo (95% CI)b 51.4 (29.3–NR)

6 mo OS 91 (79–96)

12 mo / 24 mo OS 79 (65–88) / 67 (52–78)

36 mo / 48 mo OS 53 (38–66) / 51 (36–64)

Median duration of follow up: 62.6 mo
Shaw AT, et al. Ann Oncol. 2019; 30(7):1121–1126.



Trial # Region
Pretreated

Pts

ROS1

test
ORR

mPFS, 

months

mOS,

months
1y-S

Profile, ph. I 53 World 86% FISH/rtPCR 72% 19.3 51.4 79%

OxOnc, ph. II 127 East Asia 81% rtPCR 72% 15.9 32.5 83%

EUROS1, pooled 32 Europe 97% FISH/IHC/NGS 80% 9.1 NR NR

AcSè, basket 37 France 97% IHC/FISH 54% 5.5 17.2 NR

EUCROSS, ph. II 34 Spain/Germany 79% FISH 73% 20.0 NR 83%

METROS*, Ph.II 64 Italy 94% FISH 67% 16.5 40.0 75%

ROS1: Crizotinib Activity



Entrectinib in ROS1-Fusion-Positive NSCLC

Shaw AT, et al. Lancet Oncol. 2019; Drilon A, et al. Lancet Oncol. 2020.

ORR: 77%



Entrectinib in ROS1-Fusion-Positive NSCLC: 
Updated Analysis

• Updated integrated analysis of 3 phase I/II clinical trials (ALKA-372-001, STARTRK-1, and 
STARTRK-2) of entrectinib, in ROS1 fusion-positive NSCLC

• 161 patients with a follow-up of ≥ 6 months were evaluable
• Median duration of follow-up, 15.8 months 
• Median treatment duration was 10.7 months

Dziadziuszko R, et al. J Clin Oncol. 2021;39(11):1253-1263.

ORR: 67.1%



a Median duration of follow-up, 15.8 months. b 24 pts w/ measurable
baseline CNS mets by BICR  

Dziadziuszko R, et al. J Clin Oncol. 2021;39(11):1253-1263.

Entrectinib in ROS1-Fusion-Positive NSCLC: 
Response—Updated Analysisa

Intracranial ORR: 79.2% (n = 19/24)b; median intracranial DoR: 12.9 months (12-mo rate, 55%)



Cross-Trial Side Effect Comparison: Crizotinib and Entrectinib
Crizotinib Entrectinib

All grades (%) Grade 3 (%) All grades (%) Grade 3-4 (%)
Vision disorder 87 0 NR NR
Nausea 51 2 17 0
Edema 47 0 16 0
Diarrhea 45 0 26 2
Vomiting 38 4 14 0
Elevated transaminases 36 4 10/10 2/2
Constipation 34 0 33 0
Bradycardia 21 0 NR NR
Fatigue 21 0 24 0
Dizziness 19 0 32 <1
Dysgeusia 19 0 42 <1
Hypophosphatemia 17 15 1 <1
Decreased appetite 15 2 NR NR
Neutropenia 15 9 4 4
Rash 13 0 7 1
Weight increase NR NR 19 7
Paresthesia NR NR 17 0
Myalgia NR NR 14 2
Blood creatinine increase NR NR 13 <1

Shaw AT et al., Ann Oncol 2019; 30:1121-26; Drilon A et al., Lancet Oncol 2020;21:261-70 



ROS1 TKIs in TKI-Naïve ROS1+ NSCLC

*FDA-approved; #granted FDA breakthrough therapy designation in 2020 for ROS1 TKI-naïve NSCLC

Summary of ROS1 TKIs in TKI-Naïve ROS1+ NSCLC

Crizotinib* Entrectinib* Ceritinib Taletrectinib Lorlatinib Repotrectinib#

N 53 161 20 15 21 22

ORR 72% 67%
(n=108)

67% 93% 62% 91%

Median 
PFS

19.3 months 15.7 months 19.3 months N/A 21.0 months Not available

CNS activity N/A 19/24 (79%) 
patients with 
measurable 
intracranial 

disease

2/5 (40%) 
patients with 

measurable or 
nonmeasurable 

intracranial 
disease

N/A 7/11 (64%) 
patients with 

measurable or 
nonmeasurable 

intracranial 
disease

3/3 (100%) 
patients with 
measurable 
intracranial 

disease

Reference Shaw et al.
Ann Oncol 2019

Dziadziuszko et al. 
JCO 2021

Lim et al. 
JCO 2017

Zhou C et al., 
ASCO 2021

Shaw et al. Lancet 
Oncol 2019

Cho et al. WCLC 
2020; ASCO 2019
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Moving to 2L Options: Resistance to Crizotinib

Lin JJ, et al. Clin Cancer Res 2021;27:2899-909



Second-Line ROS1 TKI Landscape in ROS1+ NSCLC 

Duration of response
CNS activity

Spectrum of activity against ROS1 resistance mutations

Lorlatinib Repotrectinib

CabozantinibTaletrectinib



Lorlatinib and Repotrectinib in Crizotinib/ROS1 TKI-
Pretreated Cohorts

• N = 40
• ORR 35% (95% CI, 21-52)
• Median PFS 8.5 months (95% CI, 4.7 to 15.2)
• Median duration of response 13.8 months (95% 

CI, 9.7-NR)
• Intracranial ORR 50% (12/24; 95% CI, 29-71)

Lorlatinib Repotrectinib

Cho BC et al., ASCO 2019 Shaw AT et al., Lancet Oncol 2019;20:1691-701



Taletrectinib in Crizotinib-Pretreated ROS1+ NSCLC: Preliminary Results from 
TRUST: Phase II Study in China

Zhou C et al., ASCO 2021



ROS1 TKIs in Crizotinib/TKI-Pretreated ROS1+ NSCLC

Lorlatinib
(Phase 1/2)

Repotrectinib
(TRIDENT-1 phase 1)

Taletrectinib
(Pooled US+Japan phase 1)

Patients N=40 N=18 N=6

ORR 35% 39% 
(55% at 160 mg qd or above)

33%

Median PFS 8.5 months Not available 14.2 months
CNS activity 12/24 (50%) patients with 

measurable or nonmeasurable 
intracranial disease

3/4 (75%) patients with measurable 
intracranial disease

N/A
(reported in China TRUST phase II 
study, Zhou C et al., ASCO 2021)

Clinical ROS1 G2032R
activity

Response in 0/6 (0%) patients with a 
baseline ROS1 G2032R in plasma

Responses in 3/7 (43%) patients with a 
baseline ROS1 G2032R

N/A
(reported in China TRUST phase II 

study, Zhou C et al., ASCO 2021: 3/5 
pts w/ ROS1 G2032R w/ response)

Most common 
treatment-related or 
treatment-emergent 

AEs (all grades)

Hypercholesterolemia, 
hypertriglyceridemia, edema, 

peripheral neuropathy, cognitive 
effects, weight increased, dizziness, 

mood effects, lipase increased

Dizziness, dysgeusia, dyspnea, fatigue, 
constipation, paresthesia, anemia, 
nausea, cough, pyrexia, headache, 
vomiting, upper respiratory tract 

infection, ataxia, pain in extremity

ALT increase, AST increase, nausea, 
diarrhea, vomiting, creatinine increase

Reference Shaw et al., Lancet Oncol 2019 Cho et al., ASCO 2019 Ou et al, J Thorac Oncol Clin Res Rep 2021
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		IC50 [nM]		Crizotinib		Ceritinib		Alectinib		Brigatinib		Lorlatinib		Repotrectinib		DS-6051b		Entrectinib		Ensartinib		Cabozantinib						IC50 [nM]		Crizotinib		Ceritinib		Alectinib		Brigatinib		Lorlatinib		Repotrectinib		DS-6051b		Entrectinib		Ensartinib		Cabozantinib						IC50 [nM]		Crizotinib		Ceritinib		Alectinib		Brigatinib		Lorlatinib		Repotrectinib		DS-6051b		Entrectinib		Ensartinib		Cabozantinib

		Parental		607.8		1616		1187		2376		340.7		1688		4141		2613		1840		26323		7/6/20				Parental		1032.7		1194.5		991.8		1734.7		18972.9		1362.6		3230.0		2159.0		1783.7		69994.0		average				Parental		1032.7		1194.5		991.8		1734.7		18972.9		1362.6		3230.0		2159.0		1783.7		69994.0		average

				1735		1422		1073		1204				1700		3388		2393		1134		3056		7/8/20						353.7		329.3		142.1		342.8		15213.1		331.5		577.0		349.8		359.9		55710.9		sem						353.7		329.3		142.1		342.8		15213.1		331.5		577.0		349.8		359.9		55710.9		sem

				755.4		545.5		715.3		1624		37605		699.7		2161		1471		2377		180603		7/15/20																																1032.7 ± 353.7		1194.5 ± 329.3		991.8 ± 142.1		1734.7 ± 342.8		18972.9 ± 15213.1		1362.6 ± 331.5		3230 ± 577		2159 ± 349.8		1783.7 ± 359.9		69994 ± 55710.9

		Non-mutant		4.176		12.8		862.4		8.156		0.6523		1.545		1.987		1.983		37.28		2.736		6/17/20				Non-mutant		5.8		16.8		961.5		9.6		0.7		2.1		2.7		2.7		51.2		2.8						Non-mutant		5.8		16.8		961.5		9.6		0.7		2.1		2.7		2.7		51.2		2.8

				8.547		20.67		1059		12.84		0.7368		2.736		3.697		3.689		73.43		3.057		6/20/20						1.4		2.3		56.8		1.6		0.0		0.4		0.5		0.5		11.2		0.1								1.4		2.3		56.8		1.6		0.0		0.4		0.5		0.5		11.2		0.1

				4.659		16.8		963		7.831		0.7338		1.869		2.359		2.536		42.83		2.626		6/24/20																																5.8 ± 1.4		16.8 ± 2.3		961.5 ± 56.8		9.6 ± 1.6		0.7 ± 0		2.1 ± 0.4		2.7 ± 0.5		2.7 ± 0.5		51.2 ± 11.2		2.8 ± 0.1

		S1986F																										S1986F		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!						S1986F		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

																														ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!								ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

																																																								ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

		G2032R		481.4		268.4		599.8		582.5		143.3		23.03		41		292.3		615.7		13.34		7/8/20				G2032R		511.1		260.0		814.9		438.5		153.2		19.2		39.2		318.7		699.4		14.8						G2032R		511.1		260.0		814.9		438.5		153.2		19.2		39.2		318.7		699.4		14.8

				540.8		251.6		1030		294.4		163.1		15.36		37.3		345		783.1		16.3		7/15/20						24.2		6.9		175.6		117.6		8.1		3.1		1.5		21.5		68.3		1.2								24.2		6.9		175.6		117.6		8.1		3.1		1.5		21.5		68.3		1.2

				901.7		511.7		1971		545		311.6		36.8		104.4		718.1		1046		26.22		7/17/20																																511.1 ± 24.2		260 ± 6.9		814.9 ± 175.6		438.5 ± 117.6		153.2 ± 8.1		19.2 ± 3.1		39.2 ± 1.5		318.7 ± 21.5		699.4 ± 68.3		14.8 ± 1.2

		L2086F		422		233		820.1		150.9		5920		371.7		1121		335		1027		7.578		7/6/20				L2086F		539.5		220.6		667.9		166.7		3749.0		635.8		1201.7		469.0		1110.0		4.8						L2086F		539.5		220.6		667.9		166.7		3749.0		635.8		1201.7		469.0		1110.0		4.8

				603.3		199.2		501.8		151.3				625		1157		447.7		1226		3.913		7/29/20						58.8		10.8		92.2		15.6		1772.6		155.7		63.5		84.2		59.8		1.5								58.8		10.8		92.2		15.6		1772.6		155.7		63.5		84.2		59.8		1.5

				593.3		229.7		681.9		197.9		1578		910.6		1327		624.2		1077		2.77		8/5/20																																539.5 ± 58.8		220.6 ± 10.8		667.9 ± 92.2		166.7 ± 15.6		3749 ± 1772.6		635.8 ± 155.7		1201.7 ± 63.5		469 ± 84.2		1110 ± 59.8		4.8 ± 1.5

		S1986F/L2086F		290.4		101.5		593.3		34.67		808.7		145.8		370.3		185.9		670.4		0.6974		6/18/20				S1986F/L2086F		487.3		160.9		882.7		49.1		7882.9		337.0		742.4		413.5		940.3		1.4						S1986F/L2086F		487.3		160.9		882.7		49.1		7882.9		337.0		742.4		413.5		940.3		1.4

				452.5		204.9		962.9		55.3		1034		155.6		677.8		307.4		991.4		1.971		6/22/20						125.0		30.8		149.4		7.2		6961.9		186.4		235.7		170.5		143.3		0.4								125.0		30.8		149.4		7.2		6961.9		186.4		235.7		170.5		143.3		0.4

				719.1		176.4		1092		57.37		21806		709.7		1179		747.3		1159		1.499		7/2/20																																487.3 ± 125		160.9 ± 30.8		882.7 ± 149.4		49.1 ± 7.2		7882.9 ± 6961.9		337 ± 186.4		742.4 ± 235.7		413.5 ± 170.5		940.3 ± 143.3		1.4 ± 0.4

		G2302R/L2086F		409.1		469.4		980.7		335.1		2917		207.8		744.2		346.8		949.9		5.094		7/2/20				G2302R/L2086F		549.4		568.4		1267.2		388.7		3096.7		247.1		761.7		339.1		1007.9		4.8						G2302R/L2086F		549.4		568.4		1267.2		388.7		3096.7		247.1		761.7		339.1		1007.9		4.8

				445.2		709.9		1575		402		2503		202.3		866.1		340.1		978.9		3.267		7/3/20						122.7		72.6		171.9		27.9		404.7		42.1		55.9		4.8		44.3		0.8								122.7		72.6		171.9		27.9		404.7		42.1		55.9		4.8		44.3		0.8

				793.8		526		1246		429.1		3870		331.3		674.9		330.4		1095		6.117		7/8/20																																549.4 ± 122.7		568.4 ± 72.6		1267.2 ± 171.9		388.7 ± 27.9		3096.7 ± 404.7		247.1 ± 42.1		761.7 ± 55.9		339.1 ± 4.8		1007.9 ± 44.3		4.8 ± 0.8

		S1986F/G2302R		502.7		713.7		1045		631.6		821.3		52.99		86.49		698.4		788.3		64.81		7/2/20				S1986F/G2302R		624.4		621.7		1140.3		702.1		961.7		64.0		104.5		618.6		1042.4		74.9						S1986F/G2302R		624.4		621.7		1140.3		702.1		961.7		64.0		104.5		618.6		1042.4		74.9						IC50 [nM]		Crizotinib		Ceritinib		Alectinib		Brigatinib		Lorlatinib		Repotrectinib		DS-6051b		Entrectinib		Ensartinib		Cabozantinib				IC50 [nM]		Crizotinib		Ceritinib		Alectinib		Brigatinib		Lorlatinib		Repotrectinib		DS-6051b		Entrectinib		Ensartinib		Cabozantinib

				554.3		705.2		1142		842.8		945.9		85.27		119.3		682		1178		111.5		7/3/20						97.1		87.8		54.6		70.4		86.0		10.7		9.6		71.7		127.2		18.9								97.1		87.8		54.6		70.4		86.0		10.7		9.6		71.7		127.2		18.9						Parental		1032.7 ± 353.7		1194.5 ± 329.3		991.8 ± 142.1		1734.7 ± 342.8		18972.9 ± 15213.1		1362.6 ± 331.5		3230 ± 577		2159 ± 349.8		1783.7 ± 359.9		69994 ± 55710.9				Parental		1032.7		1194.5		991.8		1734.7		18972.9		1362.6		3230.0		2159.0		1783.7		69994.0

				816.3		446.3		1234		631.9		1118		53.66		107.6		475.5		1161		48.33		7/8/20																																624.4 ± 97.1		621.7 ± 87.8		1140.3 ± 54.6		702.1 ± 70.4		961.7 ± 86		64 ± 10.7		104.5 ± 9.6		618.6 ± 71.7		1042.4 ± 127.2		74.9 ± 18.9						Non-mutant		5.8 ± 1.4		16.8 ± 2.3		961.5 ± 56.8		9.6 ± 1.6		0.7 ± 0		2.1 ± 0.4		2.7 ± 0.5		2.7 ± 0.5		51.2 ± 11.2		2.8 ± 0.1				Non-mutant		5.8		16.8		961.5		9.6		0.7		2.1		2.7		2.7		51.2		2.8

		S1986F/G2302R/L2086F		461.9		1342		1466		1198		5790		593.2		1984		802.6		1189		7.688		6/17/20				S1986F/G2302R/L2086F		571.6		1213.7		1374.3		1189.7		2892.3		1106.7		2118.0		1112.2		1181.3		9.4						S1986F/G2302R/L2086F		571.6		1213.7		1374.3		1189.7		2892.3		1106.7		2118.0		1112.2		1181.3		9.4						S1986F																								S1986F		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!		ERROR:#DIV/0!

				669		1440		1352		1158		1459		1383		2445		1470		1098		9.645		6/20/20						60.1		179.5		47.8		16.4		1448.9		257.0		164.4		194.2		46.1		1.0								60.1		179.5		47.8		16.4		1448.9		257.0		164.4		194.2		46.1		1.0						G2032R		511.1 ± 24.2		260 ± 6.9		814.9 ± 175.6		438.5 ± 117.6		153.2 ± 8.1		19.2 ± 3.1		39.2 ± 1.5		318.7 ± 21.5		699.4 ± 68.3		14.8 ± 1.2				G2032R		511.1		260.0		814.9		438.5		153.2		19.2		39.2		318.7		699.4		14.8

				584		859.1		1305		1213		1428		1344		1925		1064		1257		11.01		6/24/20																																571.6 ± 60.1		1213.7 ± 179.5		1374.3 ± 47.8		1189.7 ± 16.4		2892.3 ± 1448.9		1106.7 ± 257		2118 ± 164.4		1112.2 ± 194.2		1181.3 ± 46.1		9.4 ± 1						L2086F		539.5 ± 58.8		220.6 ± 10.8		667.9 ± 92.2		166.7 ± 15.6		3749 ± 1772.6		635.8 ± 155.7		1201.7 ± 63.5		469 ± 84.2		1110 ± 59.8		4.8 ± 1.5				L2086F		539.5		220.6		667.9		166.7		3749.0		635.8		1201.7		469.0		1110.0		4.8

		L2000V		24.4		100.9		1003		56.78		1.731		6.344		17.78		18.64		232		6.643		6/22/20				L2000V		39.6		129.1		993.3		78.3		4.1		10.8		33.1		28.3		279.5		8.5						L2000V		39.6		129.1		993.3		78.3		4.1		10.8		33.1		28.3		279.5		8.5						S1986F/L2086F		487.3 ± 125		160.9 ± 30.8		882.7 ± 149.4		49.1 ± 7.2		7882.9 ± 6961.9		337 ± 186.4		742.4 ± 235.7		413.5 ± 170.5		940.3 ± 143.3		1.4 ± 0.4				S1986F/L2086F		487.3		160.9		882.7		49.1		7882.9		337.0		742.4		413.5		940.3		1.4

				33.96		110.5		797.9		87.47		2.755		12.27		35.84		24.99		256.4		6.691		6/25/20						10.8		23.6		110.1		10.8		1.9		2.2		8.2		6.7		36.0		1.8								10.8		23.6		110.1		10.8		1.9		2.2		8.2		6.7		36.0		1.8						G2302R/L2086F		549.4 ± 122.7		568.4 ± 72.6		1267.2 ± 171.9		388.7 ± 27.9		3096.7 ± 404.7		247.1 ± 42.1		761.7 ± 55.9		339.1 ± 4.8		1007.9 ± 44.3		4.8 ± 0.8				G2302R/L2086F		549.4		568.4		1267.2		388.7		3096.7		247.1		761.7		339.1		1007.9		4.8

				60.44		175.9		1179		90.57		7.925		13.66		45.76		41.25		350		12.12		6/27/20																																39.6 ± 10.8		129.1 ± 23.6		993.3 ± 110.1		78.3 ± 10.8		4.1 ± 1.9		10.8 ± 2.2		33.1 ± 8.2		28.3 ± 6.7		279.5 ± 36		8.5 ± 1.8						S1986F/G2302R		624.4 ± 97.1		621.7 ± 87.8		1140.3 ± 54.6		702.1 ± 70.4		961.7 ± 86		64 ± 10.7		104.5 ± 9.6		618.6 ± 71.7		1042.4 ± 127.2		74.9 ± 18.9				S1986F/G2302R		624.4		621.7		1140.3		702.1		961.7		64.0		104.5		618.6		1042.4		74.9

		S1986F/L2000V		197.4		122.1		1700		81.65		3.053		37.3		91.37		83.49		438		5.01		8/21/20				S1986F/L2000V		163.6		92.6		1206.2		67.4		2.5		19.8		40.7		54.2		387.8		5.2						S1986F/L2000V		163.6		92.6		1206.2		67.4		2.5		19.8		40.7		54.2		387.8		5.2						S1986F/G2302R/L2086F		571.6 ± 60.1		1213.7 ± 179.5		1374.3 ± 47.8		1189.7 ± 16.4		2892.3 ± 1448.9		1106.7 ± 257		2118 ± 164.4		1112.2 ± 194.2		1181.3 ± 46.1		9.4 ± 1				S1986F/G2302R/L2086F		571.6		1213.7		1374.3		1189.7		2892.3		1106.7		2118.0		1112.2		1181.3		9.4

				174.1		90.28		862.6		74.34		2.571		16.62		24.58		51.85		420.2		5.847		8/27/20						23.2		16.4		253.1		10.8		0.4		9.3		25.9		16.3		41.6		0.3								23.2		16.4		253.1		10.8		0.4		9.3		25.9		16.3		41.6		0.3						L2000V		39.6 ± 10.8		129.1 ± 23.6		993.3 ± 110.1		78.3 ± 10.8		4.1 ± 1.9		10.8 ± 2.2		33.1 ± 8.2		28.3 ± 6.7		279.5 ± 36		8.5 ± 1.8				L2000V		39.6		129.1		993.3		78.3		4.1		10.8		33.1		28.3		279.5		8.5

				119.2		65.35		1056		46.29		1.742		5.487		6.206		27.19		305.3		4.788		8/29/20																																163.6 ± 23.2		92.6 ± 16.4		1206.2 ± 253.1		67.4 ± 10.8		2.5 ± 0.4		19.8 ± 9.3		40.7 ± 25.9		54.2 ± 16.3		387.8 ± 41.6		5.2 ± 0.3						S1986F/L2000V		163.6 ± 23.2		92.6 ± 16.4		1206.2 ± 253.1		67.4 ± 10.8		2.5 ± 0.4		19.8 ± 9.3		40.7 ± 25.9		54.2 ± 16.3		387.8 ± 41.6		5.2 ± 0.3				S1986F/L2000V		163.6		92.6		1206.2		67.4		2.5		19.8		40.7		54.2		387.8		5.2

		G2101A		70.91		27.02		859		18.77		2.415		9.768		48.69		12.15		433.8		1.51		6/22/20				G2101A		68.1		34.2		825.1		33.1		3.3		11.6		53.8		16.2		462.2		1.2						G2101A		68.1		34.2		825.1		33.1		3.3		11.6		53.8		16.2		462.2		1.2						G2101A		68.1 ± 9.3		34.2 ± 5		825.1 ± 39		33.1 ± 7.6		3.3 ± 1.1		11.6 ± 0.9		53.8 ± 9		16.2 ± 2.9		462.2 ± 30		1.2 ± 0.1				G2101A		68.1		34.2		825.1		33.1		3.3		11.6		53.8		16.2		462.2		1.2

				50.87		31.74		868.9		35.53		2.08		12.33		41.41		14.8		430.7		1.123		6/25/20						9.3		5.0		39.0		7.6		1.1		0.9		9.0		2.9		30.0		0.1								9.3		5.0		39.0		7.6		1.1		0.9		9.0		2.9		30.0		0.1						G2302R/G2101A		381.7 ± 21.6		412.9 ± 38.9		1056.8 ± 182.1		466.9 ± 43.8		1057.1 ± 57.8		55 ± 3.8		317.3 ± 29.8		318.4 ± 27.6		681.4 ± 30		4 ± 0.1				G2302R/G2101A		381.7		412.9		1056.8		466.9		1057.1		55.0		317.3		318.4		681.4		4.0

				82.66		43.87		747.3		44.85		5.425		12.61		71.39		21.76		522.1		1.103		6/27/20																																68.1 ± 9.3		34.2 ± 5		825.1 ± 39		33.1 ± 7.6		3.3 ± 1.1		11.6 ± 0.9		53.8 ± 9		16.2 ± 2.9		462.2 ± 30		1.2 ± 0.1

		G2302R/G2101A		416.6		434.6		1393		529.2		1075		55.04		341.8		337		712.6		3.943		6/18/20				G2302R/G2101A		381.7		412.9		1056.8		466.9		1057.1		55.0		317.3		318.4		681.4		4.0						G2302R/G2101A		381.7		412.9		1056.8		466.9		1057.1		55.0		317.3		318.4		681.4		4.0						IC50 [nM]		Crizotinib		Entrectinib		Lorlatinib		Repotrectinib		Cabozantinib		Ceritinib		Brigatinib		DS-6051b		Ensartinib		Alectinib

				386.4		466.7		1010		489.1		1147		61.51		352.1		354		621.4		4.099		6/20/20						21.6		38.9		182.1		43.8		57.8		3.8		29.8		27.6		30.0		0.1								21.6		38.9		182.1		43.8		57.8		3.8		29.8		27.6		30.0		0.1						Parental		1032.7 ± 353.7		2159 ± 349.8		18972.9 ± 15213.1		1362.6 ± 331.5		69994 ± 55710.9		1194.5 ± 329.3		1734.7 ± 342.8		3230 ± 577		1783.7 ± 359.9		991.8 ± 142.1

				342.2		337.4		767.5		382.5		949.2		48.42		258.1		264.1		710.3		3.841		6/24/20																																381.7 ± 21.6		412.9 ± 38.9		1056.8 ± 182.1		466.9 ± 43.8		1057.1 ± 57.8		55 ± 3.8		317.3 ± 29.8		318.4 ± 27.6		681.4 ± 30		4 ± 0.1						Non-mutant		5.8 ± 1.4		2.7 ± 0.5		0.7 ± 0		2.1 ± 0.4		2.8 ± 0.1		16.8 ± 2.3		9.6 ± 1.6		2.7 ± 0.5		51.2 ± 11.2		961.5 ± 56.8

																																																																																S1986F

																																																																																G2032R		511.1 ± 24.2		318.7 ± 21.5		153.2 ± 8.1		19.2 ± 3.1		14.8 ± 1.2		260 ± 6.9		438.5 ± 117.6		39.2 ± 1.5		699.4 ± 68.3		814.9 ± 175.6

																																																																																L2086F		539.5 ± 58.8		469 ± 84.2		3749 ± 1772.6		635.8 ± 155.7		4.8 ± 1.5		220.6 ± 10.8		166.7 ± 15.6		1201.7 ± 63.5		1110 ± 59.8		667.9 ± 92.2

																																																																																S1986F/L2086F		487.3 ± 125		413.5 ± 170.5		7882.9 ± 6961.9		337 ± 186.4		1.4 ± 0.4		160.9 ± 30.8		49.1 ± 7.2		742.4 ± 235.7		940.3 ± 143.3		882.7 ± 149.4

																																																																																G2302R/L2086F		549.4 ± 122.7		339.1 ± 4.8		3096.7 ± 404.7		247.1 ± 42.1		4.8 ± 0.8		568.4 ± 72.6		388.7 ± 27.9		761.7 ± 55.9		1007.9 ± 44.3		1267.2 ± 171.9

																																																																																S1986F/G2302R		624.4 ± 97.1		618.6 ± 71.7		961.7 ± 86		64 ± 10.7		74.9 ± 18.9		621.7 ± 87.8		702.1 ± 70.4		104.5 ± 9.6		1042.4 ± 127.2		1140.3 ± 54.6

																																																																																S1986F/G2302R/L2086F		571.6 ± 60.1		1112.2 ± 194.2		2892.3 ± 1448.9		1106.7 ± 257		9.4 ± 1		1213.7 ± 179.5		1189.7 ± 16.4		2118 ± 164.4		1181.3 ± 46.1		1374.3 ± 47.8

																																																																																L2000V		39.6 ± 10.8		28.3 ± 6.7		4.1 ± 1.9		10.8 ± 2.2		8.5 ± 1.8		129.1 ± 23.6		78.3 ± 10.8		33.1 ± 8.2		279.5 ± 36		993.3 ± 110.1

																																																																																S1986F/L2000V		163.6 ± 23.2		54.2 ± 16.3		2.5 ± 0.4		19.8 ± 9.3		5.2 ± 0.3		92.6 ± 16.4		67.4 ± 10.8		40.7 ± 25.9		387.8 ± 41.6		1206.2 ± 253.1

																																																																																G2101A		68.1 ± 9.3		16.2 ± 2.9		3.3 ± 1.1		11.6 ± 0.9		1.2 ± 0.1		34.2 ± 5		33.1 ± 7.6		53.8 ± 9		462.2 ± 30		825.1 ± 39

																																																																																G2302R/G2101A		381.7 ± 21.6		318.4 ± 27.6		1057.1 ± 57.8		55 ± 3.8		4 ± 0.1		412.9 ± 38.9		466.9 ± 43.8		317.3 ± 29.8		681.4 ± 30		1056.8 ± 182.1



																																																																																Mutation status		Crizotinib		Entrectinib		Lorlatinib		Repotrectinib		Cabozantinib		Ceritinib		Brigatinib		DS-6051b		Ensartinib		Alectinib

																																																																																Parental		1032.7 ± 353.7		2159 ± 349.8		18972.9 ± 15213.1		1362.6 ± 331.5		69994 ± 55710.9		1194.5 ± 329.3		1734.7 ± 342.8		3230 ± 577		1783.7 ± 359.9		991.8 ± 142.1

																																																																																Non-mutant		5.8 ± 1.4		2.7 ± 0.5		0.7 ± 0		2.1 ± 0.4		2.8 ± 0.1		16.8 ± 2.3		9.6 ± 1.6		2.7 ± 0.5		51.2 ± 11.2		961.5 ± 56.8

																																																																																S1986F

																																																																																G2032R		511.1 ± 24.2		318.7 ± 21.5		153.2 ± 8.1		19.2 ± 3.1		14.8 ± 1.2		260 ± 6.9		438.5 ± 117.6		39.2 ± 1.5		699.4 ± 68.3		814.9 ± 175.6

																																																																																L2086F		539.5 ± 58.8		469 ± 84.2		3749 ± 1772.6		635.8 ± 155.7		4.8 ± 1.5		220.6 ± 10.8		166.7 ± 15.6		1201.7 ± 63.5		1110 ± 59.8		667.9 ± 92.2

																																																																																S1986F/L2086F		487.3 ± 125		413.5 ± 170.5		7882.9 ± 6961.9		337 ± 186.4		1.4 ± 0.4		160.9 ± 30.8		49.1 ± 7.2		742.4 ± 235.7		940.3 ± 143.3		882.7 ± 149.4

																																																																																G2302R/L2086F		549.4 ± 122.7		339.1 ± 4.8		3096.7 ± 404.7		247.1 ± 42.1		4.8 ± 0.8		568.4 ± 72.6		388.7 ± 27.9		761.7 ± 55.9		1007.9 ± 44.3		1267.2 ± 171.9

																																																																																S1986F/G2302R		624.4 ± 97.1		618.6 ± 71.7		961.7 ± 86		64 ± 10.7		74.9 ± 18.9		621.7 ± 87.8		702.1 ± 70.4		104.5 ± 9.6		1042.4 ± 127.2		1140.3 ± 54.6

																																																																																S1986F/G2302R/L2086F		571.6 ± 60.1		1112.2 ± 194.2		2892.3 ± 1448.9		1106.7 ± 257		9.4 ± 1		1213.7 ± 179.5		1189.7 ± 16.4		2118 ± 164.4		1181.3 ± 46.1		1374.3 ± 47.8

																																																																																L2000V		39.6 ± 10.8		28.3 ± 6.7		4.1 ± 1.9		10.8 ± 2.2		8.5 ± 1.8		129.1 ± 23.6		78.3 ± 10.8		33.1 ± 8.2		279.5 ± 36		993.3 ± 110.1

																																																																																S1986F/L2000V		163.6 ± 23.2		54.2 ± 16.3		2.5 ± 0.4		19.8 ± 9.3		5.2 ± 0.3		92.6 ± 16.4		67.4 ± 10.8		40.7 ± 25.9		387.8 ± 41.6		1206.2 ± 253.1

																																																																																G2101A		68.1 ± 9.3		16.2 ± 2.9		3.3 ± 1.1		11.6 ± 0.9		1.2 ± 0.1		34.2 ± 5		33.1 ± 7.6		53.8 ± 9		462.2 ± 30		825.1 ± 39

																																																																																G2302R/G2101A		381.7 ± 21.6		318.4 ± 27.6		1057.1 ± 57.8		55 ± 3.8		4 ± 0.1		412.9 ± 38.9		466.9 ± 43.8		317.3 ± 29.8		681.4 ± 30		1056.8 ± 182.1



																																																																																IC50  ≤  50 nmol/L

																																																																																IC50 > 50 <200 nmol/L

																																																																																IC50  ≥ 200 nmol/L



																																																																																Mutation status		Crizotinib		Entrectinib		Lorlatinib		Repotrectinib		Cabozantinib		Ceritinib		Brigatinib		DS-6051b		Alectinib

																																																																																Parental		1032.7 ± 353.7		2159 ± 349.8		18972.9 ± 15213.1		1362.6 ± 331.5		69994 ± 55710.9		1194.5 ± 329.3		1734.7 ± 342.8		3230 ± 577		991.8 ± 142.1

																																																																																Non-mutant		5.8 ± 1.4		2.7 ± 0.5		0.7 ± 0		2.1 ± 0.4		2.8 ± 0.1		16.8 ± 2.3		9.6 ± 1.6		2.7 ± 0.5		961.5 ± 56.8

																																																																																G2032R		511.1 ± 24.2		318.7 ± 21.5		153.2 ± 8.1		19.2 ± 3.1		14.8 ± 1.2		260 ± 6.9		438.5 ± 117.6		39.2 ± 1.5		814.9 ± 175.6

																																																																																L2000V		39.6 ± 10.8		28.3 ± 6.7		4.1 ± 1.9		10.8 ± 2.2		8.5 ± 1.8		129.1 ± 23.6		78.3 ± 10.8		33.1 ± 8.2		993.3 ± 110.1

																																																																																L2086F		539.5 ± 58.8		469 ± 84.2		3749 ± 1772.6		635.8 ± 155.7		4.8 ± 1.5		220.6 ± 10.8		166.7 ± 15.6		1201.7 ± 63.5		667.9 ± 92.2

																																																																																S1986F/L2000V		163.6 ± 23.2		54.2 ± 16.3		2.5 ± 0.4		19.8 ± 9.3		5.2 ± 0.3		92.6 ± 16.4		67.4 ± 10.8		40.7 ± 25.9		1206.2 ± 253.1

																																																																																S1986F/L2086F		487.3 ± 125		413.5 ± 170.5		7882.9 ± 6961.9		337 ± 186.4		1.4 ± 0.4		160.9 ± 30.8		49.1 ± 7.2		742.4 ± 235.7		882.7 ± 149.4

																																																																																G2302R/L2086F		549.4 ± 122.7		339.1 ± 4.8		3096.7 ± 404.7		247.1 ± 42.1		4.8 ± 0.8		568.4 ± 72.6		388.7 ± 27.9		761.7 ± 55.9		1267.2 ± 171.9

																																																																																S1986F/G2302R		624.4 ± 97.1		618.6 ± 71.7		961.7 ± 86		64 ± 10.7		74.9 ± 18.9		621.7 ± 87.8		702.1 ± 70.4		104.5 ± 9.6		1140.3 ± 54.6

																																																																																S1986F/G2302R/L2086F		571.6 ± 60.1		1112.2 ± 194.2		2892.3 ± 1448.9		1106.7 ± 257		9.4 ± 1		1213.7 ± 179.5		1189.7 ± 16.4		2118 ± 164.4		1374.3 ± 47.8



















Sheet1



				IC50 (nM)		Crizotinib		Entrectinib		Lorlatinib		Repotrectinib		Cabozantinib		Ceritinib		Brigatinib		Taletrectinib		Alectinib						IC50 (nM)		Crizotinib		Entrectinib		Lorlatinib		Repotrectinib		Cabozantinib		Ceritinib		Brigatinib		Taletrectinib		Alectinib

				Parental		840.5		1801.0		>3000		1218.0		>3000		1117.0		>3000		>3000		1207.0						Parental		1032.7 ± 353.7		2159 ± 349.8		18972.9 ± 15213.1		1362.6 ± 331.5		69994 ± 55710.9		1194.5 ± 329.3		1734.7 ± 342.8		3230 ± 577		991.8 ± 142.1

				Non-mutant		5.4		2.7		0.7		2.0		2.8		16.4		9.4		2.6		995.4						Non-mutant		5.8 ± 1.4		2.7 ± 0.5		0.7 ± 0		2.1 ± 0.4		2.8 ± 0.1		16.8 ± 2.3		9.6 ± 1.6		2.7 ± 0.5		961.5 ± 56.8

				G2032R		609.6		436.3		196.6		23.1		17.5		346.4		472.7		53.3		1091.0						G2032R		511.1 ± 24.2		318.7 ± 21.5		153.2 ± 8.1		19.2 ± 3.1		14.8 ± 1.2		260 ± 6.9		438.5 ± 117.6		39.2 ± 1.5		814.9 ± 175.6

				L2000V		37.1		25.9		2.5		10.1		7.6		124.9		78.9		29.8		985.0						L2000V		39.6 ± 10.8		28.3 ± 6.7		4.1 ± 1.9		10.8 ± 2.2		8.5 ± 1.8		129.1 ± 23.6		78.3 ± 10.8		33.1 ± 8.2		993.3 ± 110.1

				L2086F		536.8		440.0		>3000		587.9		3.6		226.9		159.3		1265.0		672.5						L2086F		539.5 ± 58.8		469 ± 84.2		3749 ± 1772.6		635.8 ± 155.7		4.8 ± 1.5		220.6 ± 10.8		166.7 ± 15.6		1201.7 ± 63.5		667.9 ± 92.2

				S1986F/L2000V		159.4		36.1		2.4		7.2		5.1		86.9		62.5		20.3		1080.0						S1986F/L2000V		163.6 ± 23.2		54.2 ± 16.3		2.5 ± 0.4		19.8 ± 9.3		5.2 ± 0.3		92.6 ± 16.4		67.4 ± 10.8		40.7 ± 25.9		1206.2 ± 253.1

				S1986F/L2086F		469.7		344.2		>3000		241.2		1.3		154.8		48.5		662.6		919.9						S1986F/L2086F		487.3 ± 125		413.5 ± 170.5		7882.9 ± 6961.9		337 ± 186.4		1.4 ± 0.4		160.9 ± 30.8		49.1 ± 7.2		742.4 ± 235.7		882.7 ± 149.4

				G2032R/L2086F		498.6		335.4		>3000		248.9		5.0		573.9		450.9		744.2		1254.0						G2032R/L2086F		549.4 ± 122.7		339.1 ± 4.8		3096.7 ± 404.7		247.1 ± 42.1		4.8 ± 0.8		568.4 ± 72.6		388.7 ± 27.9		761.7 ± 55.9		1267.2 ± 171.9

				S1986F/G2032R		594.4		718.5		990.6		65.1		70.1		614.7		717.0		105.4		1137.0						S1986F/G2032R		624.4 ± 97.1		618.6 ± 71.7		961.7 ± 86		64 ± 10.7		74.9 ± 18.9		621.7 ± 87.8		702.1 ± 70.4		104.5 ± 9.6		1140.3 ± 54.6

				S1986F/G2032R/L2086F		562.8		1111.0		2131.0		1178.0		9.4		1116.0		1341.0		2432.0		1150.0						S1986F/G2032R/L2086F		571.6 ± 60.1		1112.2 ± 194.2		2892.3 ± 1448.9		1106.7 ± 257		9.4 ± 1		1213.7 ± 179.5		1189.7 ± 16.4		2118 ± 164.4		1374.3 ± 47.8



				IC50 (nmol/L)		Crizotinib		Entrectinib		Lorlatinib		Repotrectinib		Cabozantinib		Ceritinib		Brigatinib		Taletrectinib		Alectinib						IC50 (nM)		Crizotinib		Entrectinib		Lorlatinib		Repotrectinib		Cabozantinib		Ceritinib		Brigatinib		Taletrectinib		Alectinib

				Parental		840.5		1801.0		>3000		1218.0		>3000		1117.0		>3000		>3000		1207.0						Parental		1032.7 ± 353.7		2159 ± 349.8		>3000		1362.6 ± 331.5		>3000		1194.5 ± 329.3		1734.7 ± 342.8		>3000		991.8 ± 142.1

				Non-mutant		5.4		2.7		0.7		2.0		2.8		16.4		9.4		2.6		995.4						Non-mutant		5.8 ± 1.4		2.7 ± 0.5		0.7 ± 0		2.1 ± 0.4		2.8 ± 0.1		16.8 ± 2.3		9.6 ± 1.6		2.7 ± 0.5		961.5 ± 56.8

				G2032R		609.6		436.3		196.6		23.1		17.5		346.4		472.7		53.3		1091.0						G2032R		511.1 ± 24.2		318.7 ± 21.5		153.2 ± 8.1		19.2 ± 3.1		14.8 ± 1.2		260 ± 6.9		438.5 ± 117.6		39.2 ± 1.5		814.9 ± 175.6

				L2000V		37.1		25.9		2.5		10.1		7.6		124.9		78.9		29.8		985.0						L2000V		39.6 ± 10.8		28.3 ± 6.7		4.1 ± 1.9		10.8 ± 2.2		8.5 ± 1.8		129.1 ± 23.6		78.3 ± 10.8		33.1 ± 8.2		993.3 ± 110.1

				L2086F		536.8		440.0		>3000		587.9		3.6		226.9		159.3		1265.0		672.5						L2086F		539.5 ± 58.8		469 ± 84.2		>3000		635.8 ± 155.7		4.8 ± 1.5		220.6 ± 10.8		166.7 ± 15.6		1201.7 ± 63.5		667.9 ± 92.2

				S1986F/L2000V		159.4		36.1		2.4		7.2		5.1		86.9		62.5		20.3		1080.0						S1986F/L2000V		163.6 ± 23.2		54.2 ± 16.3		2.5 ± 0.4		19.8 ± 9.3		5.2 ± 0.3		92.6 ± 16.4		67.4 ± 10.8		40.7 ± 25.9		1206.2 ± 253.1

				S1986F/L2086F		469.7		344.2		>3000		241.2		1.3		154.8		48.5		662.6		919.9						S1986F/L2086F		487.3 ± 125		413.5 ± 170.5		>3000		337 ± 186.4		1.4 ± 0.4		160.9 ± 30.8		49.1 ± 7.2		742.4 ± 235.7		882.7 ± 149.4

				G2032R/L2086F		498.6		335.4		>3000		248.9		5.0		573.9		450.9		744.2		1254.0						G2032R/L2086F		549.4 ± 122.7		339.1 ± 4.8		>3000		247.1 ± 42.1		4.8 ± 0.8		568.4 ± 72.6		388.7 ± 27.9		761.7 ± 55.9		1267.2 ± 171.9

				S1986F/G2032R		594.4		718.5		990.6		65.1		70.1		614.7		717.0		105.4		1137.0						S1986F/G2032R		624.4 ± 97.1		618.6 ± 71.7		961.7 ± 86		64 ± 10.7		74.9 ± 18.9		621.7 ± 87.8		702.1 ± 70.4		104.5 ± 9.6		1140.3 ± 54.6

				S1986F/G2032R/L2086F		562.8		1111.0		2131.0		1178.0		9.4		1116.0		1341.0		2432.0		1150.0						S1986F/G2032R/L2086F		571.6 ± 60.1		1112.2 ± 194.2		2892.3 ± 1448.9		1106.7 ± 257		9.4 ± 1		1213.7 ± 179.5		1189.7 ± 16.4		2118 ± 164.4		1374.3 ± 47.8



				IC50  ≤  50 nmol/L																								IC50  ≤  50 nmol/L

				50 nmol/L < IC50 <200 nmol/L																								IC50 > 50 <200 nmol/L

				IC50  ≥ 200 nmol/L																								IC50  ≥ 200 nmol/L









						Crizotinib		Ceritinib		Alectinib		Brigatinib		Lorlatinib		Repotrectinib		Taletrectinib		Entrectinib		Ensartinib		Cabozantinib

				Parental		840.5		1117		1207		3449		109856		1218		3106		1801		2189		~ 123252

				Non-mutant		5.413		16.43		~ 995.4		9.395		0.7057		2.035		2.563		2.653		48.12		2.807

				S1986F

				G2032R		609.6		346.4		1091		472.7		196.6		23.12		53.29		436.3		748.5		17.49

				L2086F		536.8		226.9		672.5		159.3		~ 3909		587.9		1265		440		1210		3.632

				S1986F/L2086F		469.7		154.8		919.9		48.53		8561		241.2		662.6		344.2		1006		1.32

				G2302R/L2086F		498.6		573.9		1254		450.9		3712		248.9		744.2		335.4		1099		5.042

				S1986F/G2302R		594.4		614.7		1137		717		990.6		65.08		105.4		718.5		1206		70.12

				S1986F/G2302R/L2086F		562.8		1116		~ 1150		1341		2131		1178		2432		1111		1556		9.353

				L2000V		37.07		124.9		985		78.94		2.537		10.05		29.79		25.91		273.4		7.634

				S1986F/L2000V		159.4		86.92		1080		62.51		2.374		7.24		20.25		36.07		193.7		5.137







				Mutation status		Crizotinib		Entrectinib		Lorlatinib		Repotrectinib		Cabozantinib		Ceritinib		Brigatinib		Taletrectinib		Alectinib

				Non-mutant		5.4		2.7		0.7		2.0		2.8		16.4		9.4		2.6		995.4

				G2032R		609.6		436.3		196.6		23.1		17.5		346.4		472.7		53.3		1091.0



				Mutation status		Crizotinib		Entrectinib		Lorlatinib		Repotrectinib		Cabozantinib		Ceritinib		Brigatinib		Taletrectinib		Alectinib

				L2086F		536.8		440.0		>3000		587.9		3.6		226.9		159.3		1265.0		672.5

				S1986F/L2086F		469.7		344.2		>3000		241.2		1.3		154.8		48.5		662.6		919.9

				G2302R/L2086F		498.6		335.4		>3000		248.9		5.0		573.9		450.9		744.2		1254.0

				S1986F/G2302R/L2086F		562.8		1111.0		2131.0		1178.0		9.4		1116.0		1341.0		2432.0		1150.0



				Mutation status		Crizotinib		Entrectinib		Lorlatinib		Repotrectinib		Cabozantinib		Ceritinib		Brigatinib		Taletrectinib		Alectinib

				S1986F/G2302R		594.4		718.5		990.6		65.1		70.1		614.7		717.0		105.4		1137.0



				Mutation status		Crizotinib		Entrectinib		Lorlatinib		Repotrectinib		Cabozantinib		Ceritinib		Brigatinib		Taletrectinib		Alectinib

				L2000V		37.1		25.9		2.5		10.1		7.6		124.9		78.9		29.8		985.0

				S1986F/L2000V		197.4		83.5		3.1		37.3		5.0		121.3		81.7		90.2		1700.0

						1st gen.				Next gen.				type 2

				IC50 (nM)		Crizotinib		Entrectinib		Lorlatinib		Repotrectinib		Cabozantinib		Ceritinib		Brigatinib		Taletrectinib		Alectinib

				Non-mutant		5.4		2.7		0.7		2.0		2.8		16.4		9.4		2.6		995.4

				G2032R		609.6		436.3		196.6		23.1		17.5		346.4		472.7		53.3		1091.0

				L2086F		536.8		440.0		>3000		587.9		3.6		226.9		159.3		1265.0		672.5

				S1986F/L2086F		469.7		344.2		>3000		241.2		1.3		154.8		48.5		662.6		919.9

				G2302R/L2086F		498.6		335.4		>3000		248.9		5.0		573.9		450.9		744.2		1254.0

				S1986F/G2302R		594.4		718.5		990.6		65.1		70.1		614.7		717.0		105.4		1137.0

				S1986F/G2302R/L2086F		562.8		1111.0		2131.0		1178.0		9.4		1116.0		1341.0		2432.0		1150.0

				L2000V		37.1		25.9		2.5		10.1		7.6		124.9		78.9		29.8		985.0

				S1986F/L2000V		159.4		36.1		2.4		7.2		5.1		86.9		62.5		20.3		1080.0







Combination Strategies in ROS1 Fusion+ NSCLC

Lin JJ, et al. Clin Cancer Res 2021;27:2899-909



Small Cell Transformation in ROS1 Fusion+ NSCLC

Lin JJ et al., NPJ Precis Oncol 2020;4:21

MGH968-A

MGH968-B



ROS1 Conclusions

• Account for 1-2% of all Non-sq NSCLC
• Crizotinib and Entrectinib: active agents, with RR% > 65%, PFS 

15-20 mos, LTS rates > 4 yrs
• At resistance, R/O other actionable markers, as well as SCLC 

transformation
• Lorlatinib, Repotrectinib, Taletrectinib and Cabozantinib all active
• SOC:  Platinum and Pemetrexed +/- Bev



NTRK

The TRK pathway is involved in nervous
system development and maintenance



NTRK fusions are found across diverse 
adult and pediatric cancers

Cocco et al, Nat Rev Clin Oncol 2018



Benayed et al, Clin Cancer Res 2018

Targeted RNA sequencing can complement DNA-based NGS by 
increasing NTRK fusion detection

DNA

RNA

no driver 
identified



Efficacy of larotrectinib in TRK fusion cancers 

David Hyman at 2017 ASCO Annual Meeting

Christian Rolfo, University of Maryland, USA, 



First generation TRK inhibition: active in NTRK fusion (+) adult and pediatric cancers



Long-term efficacy of larotrectinib in TRK-
fusion positive NSCLC

Lin JJ, et al. ASCO 2021



TRK inhibitors are active in TRK fusion-positive cancers



Drilon et al, ASCO 2019; Demetri et al, ESMO 2018; Rosen et al JCO-PO 2019

TRK inhibitors are active in the CNS
Patients with brain 
metastases

Larotrectinib Entrectinib

ORR (at all sites) ORR 60% (n=5) ORR 50% (n=12)

Intracranial ORR ORR 66% (n=3) ORR 55% (n=11)

Intracranial PFS Not reported 14 months

TRK fusion-positive lung cancer with 
brain metastases treated with 
larotrectinib

• Confirmed PR (–34%)
• Near intracranial CR (–95%, 

volumetric)
• Remains on therapy at 6+ months



Drilon, Annals of Oncology 2019

TRK inhibitors are well-tolerated



Drilon et al, Cancer Discov 2017

TRK fusion-positive cancers can develop on-target resistance to 
TRK inhibitor therapy
1st-generation TKI



Drilon et al, Cancer Discov 2018

Next-generation TRK TKIs can address on-target resistance to 
early-generation TRK TKIs



Cocco et al, Nature Med 2019

Next-gen TRK TKIs can address on-target resistance to early-generation TRK TKIs



• TRK inhibitors are active and results in durable disease control in NTRK 
fusion-positive cancers.

• Resistance to TRK inhibitor therapy can develop
• Next-generation TRK TKIs can re-establish disease control
• Molecular profiling can help direct treatment sequencing

• TRK inhibitors are well-tolerated
• Low rate of dose modification and discontinuation
• TRK inhibitors have a unique side-effect profile that requires monitoring in the 

clinic

Conclusions



Jean-Baptiste Jouvenet, 1706

Lazarus Effect

Actionable Oncogenic Drivers Trump PS



Perelman Center for Advanced Medicine
University of Pennsylvania, Philadelphia, PA 

Thank you for your attention!!!
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