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Supplementary Table S1. Whole exome sequencing data in five patient samples.

Sample ALK4 ALK6 ALKS ALK14 ALK16
N P R N P R N R N P R N P R
Clean reads x10° 61 74 64 60 66 65 58 59 59 58 57 61 142 61
Unique reads x10° 58 62 60 57 59 60 57 58 56 56 55 58 82 60
Percentage of unique reads 95%  84%  94% 95%  89%  92% 97%  97% 9%  97%  96% 9%  58%  98%
Unique aligned reads (x10°) 57 60 59 56 58 58 56 56 55 55 54 57 79 59
Percentage of unique aligned reads 98%  97%  98% 98%  98%  98% 98%  98% 98%  98%  98% 98%  96%  98%
Average target coverage 68 70 66 65 71 68 65 65 68 65 65 65 63 66
20X coverage 91%  90%  91% 91%  90%  91% 90%  65% 91%  89%  74% 91%  91%  73%
Number of variants 0 82 169 0 44 61 0 31 0 168 180 0 29 38
CADD Scores <10 0 20 28 0 13 15 0 5 0 34 45 0 4 6
[10,20) 0 34 89 0 17 23 0 16 0 77 77 0 14 14
>20 0 18 46 0 8 13 0 6 0 50 46 0 7 9
NA 0 10 6 0 6 10 0 4 0 7 12 0 4 9

N: Normal sample; P: Primary tumour sample before the start of treatment with crizotinib; R: Resistant tumour sample taken when disease progression was observed
by CT or PET/CT during crizotinib treatment.



Supplementary Table S2. Treatment-related variants in all tumor samples in ALK4, ALK6, ALK14, and ALK16.

. . . . Primary sample Resistant Involvement in EMT
Chr Position REF ALT Gene Variant Amino acid CADD sample or metabolism
(HG19) symbol Type change! Altered Total Altered Total
pathways
reads reads reads reads
ALK4
1 1254808 G C CPSF3L SNV p-(le105Met) 20 0 99 9 44
1 2435753 C G PLCH2 SNV p-(Pro1118Ala) 1 0 76 23 94 Metabolism
1 110921947 C A SLC16A4 SNV p-(Leul86Phe) 16 0 31 14 41
1 149858085 C T HIST2H2BE SNV p-(Glu36Lys) 35 0 132 21 105
1 161736226 G C ATF6 SNV p-(Asp26His) 19 0 100 14 52
1 173703378 G C KLHL20 SNV p-(Glu184Gln) 29 0 137 43 178
1 175048588 G A TNN SNV p-(Gly177Ser) 11 0 134 15 73 EMT?
2 28762018 C T PLB1 SNV p-(Ser224Phe) 15 1 39 19 39 Metabolism
2 28841228 G C PLB1 SNV p-(Asp1093His) 19 0 53 11 39 Metabolism
2 97377492 C T LMAN2L SNV p-(Asp240Asn) 31 0 73 20 60
2 102413796  C CTTT Mapka Frameshift 1 6Phefs®3)  NA 0 33 8 35  EMT
G Insertion
2 202208931 C G ALS2CR12 SNV p-(Glul42GlIn) 19 0 79 26 90
2 202939778 G A AC079354.1 SNV p-(Trp83*) 34 0 25 11 39
2 211447349 G T CPS1 SNV p-(Met185lle) 10 0 131 32 111 Metabolism
2 225360551 C T CUL3 SNV p-(Glu614Lys) 15 2 76 18 66
2 234978605 G A SPP2 SNV p-(Argl95Lys) 18 0 52 16 65
3 15084402 G C NR2C2 SNV p-(Glu579GlIn) 30 0 78 18 70
3 48541457 G A SHISA5 SNV p-(Pro24Leu) 18 0 79 7 35
3 50290516 G A GNAI2 SNV p-(Asp122Asn) 23 0 151 16 79
3 52397143 G A DNAH1 SNV p-(Glul743Lys) 34 0 17 11 41
3 133486927 G T TF SNV p-(Cys514Phe) 17 0 39 10 45 EMT
3 182988049 G C B3GNT5 SNV p-(Asp155His) 16 0 80 23 97 Metabolism
3 190127781 C T CLDN16 SNV p-(Arg292Cys) 15 0 53 15 43 EMT
6 31655514 G C ABHD16A SNV p-(Ser484*) 38 0 81 23 104
6 109768619 C T MICAL1 SNV p-(Glu690Lys) 10 0 42 21 60
7 4153039 G A SDK1 SNV p-(Alal185Thr) 26 2 206 34 115
7 99768020 G A GPC2 SNV p-(Arg525Trp) 17 0 133 14 68
8 11606590 G A GATA4 SNV p-(Arg261Gln) 31 2 107 12 56 EMT
8 23709762 T C STC1 SNV p-(Asp85Gly) 23 0 52 10 49
8 38034637 C T BAG4 SNV p-(Arg84*) 37 1 141 21 91
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19 14184014  C T MISP3 SNV p.(Pro107Ser) 12 0 49 17 56
19 56538437  C T NLRP5 SNV p.(Arg280Cys) 10 0 164 75 250
20 57042661 G T APCDDIL SNV p.(Pro92His) 14 0 59 17 84
X 57358218 G T FAAH2 SNV p.(GIn200His) 7 4 25 7 13
X 153069641 G A PDZD4 SNV p.(Argd93Trp) 14 0 2 10 37
ALK16
1 85656064 T A SYDE2 SNV p.(Asn373Tyr) 23 0 92 9 38
1 104118133  C A AMY2B SNV p.(Arg358Ser) 6 0 24 2 10 Metabolism
2 31399464 G A CAPN14 SNV p.(GIn673*) 38 2 29 19 83
3 152132776 ATT A MBNLI Frameshift ;o 75Lyss11)  NA 0 190 2 10
Deletion
3 152132779 T A MBNL1 SNV p.(Leu75%) 45 0 198 2 10
5 58571190  CT AGA  PDE4D Frameshift ) o114Phefs*1l)  NA 0 75 3 11 Metabolism
Insertion
7 72984907  C A TBL2 SNV p.(Argd2sLen) 22 2 47 18 69
7 150498790 G T TMEMI176A SNV p.(Ser51Tle) 14 1 28 16 57
11 61508817 G A DAGLA SNV p.(Val723Tle) 13 1 11 8 21
12 6840167 C A COPS7A SNV p.(Leu264Ile) 20 1 26 9 31
14 24772980 G A NOP9 SNV p.(Vald43Met) 18 7 77 15 67
4 sz ATC CEP128 Frameshift  p.(HIsSE9ASPIST 0 50 2 10
G Deletion )
19 40885573 A G HIPK4 SNV p.(Leu591Pro) 14 10 6 15

I: Annotation of mutations according to ALAMUT and mutalyzer https://mutalyzer.nl/; 2 EMT, epithelial-mesenchymal transition.



Supplementary Table S3. Significantly enriched pathways harboring treatment-related variants in patients ALK6, ALK14 and ALK16.

Pathway name Patient Genes mutated Enrichment Enrichment
score p-value
Proteoglycans in cancer ALK6, ALK14 ANK?2, FASLG, HSPG2, PTPN11, 8.0 0.00
STAT3, VEGFA
Pathways in cancer ALK6, ALK14 ARNT, CTNNAS3, FASLG, 6.5 0.00
LAMA2, SMAD4, STATS,
VEGFA
AGE-RAGE signaling pathway in ALK6, ALK14 PLCD1, SMAD4, STATS3, 6.4 0.00
diabetic complications VEGFA
Renal cell carcinoma ALK14 ARNT, PTPN11, VEGFA 5.4 0.00
Hepatitis B ALK6, ALK14 FASLG, HSPG2, SMAD4 STAT3 53 0.00
Pancreatic cancer ALK6, ALK14 SMAD4, STAT3, VEGFA 5.0 0.01
HIF-1 signaling pathway ALK6, ALK14 ARNT, STAT3, VEGFA 4.3 0.01
Type I diabetes mellitus ALK14 FASLG, GAD2 4.2 0.01
FoxO signaling pathway ALK6, ALK14 FASLG, SMAD4, STAT3 3.7 0.03
GABAergic synapse ALK6, ALK14 GAD2, SLC6A1 3.4 0.03
Arrhythmogenic right ventricular ALK14 CTNNA3, LAMA2 3.3 0.04
cardiomyopathy
Taurine and hypotaurine metabolism ALK14 GAD2 3.3 0.04
ECM-receptor interaction ALK6, ALK14 HSPG2, LAMA2 3.3 0.04
Aldosterone synthesis and secretion ALK®6, ALK16 DAGLA, SCARB1 3.1 0.05
Adipocytokine signaling pathway ALK6, ALK14 PTPN11, STAT3 3.1 0.05
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Supplementary Figure S1. Copy number variant plots across four patients with ALK rearranged
advanced NSCLC with matched primary and resistant tumor samples. The chromosomal segments
with conspicuous copy number differences between primary and resistant samples in each patient
are marked by the red boxes.




