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Supplementary Figure S1. Resistant mutations in the ABL1 tyrosine kinase domain.

ABL1 tyrosine kinase domain

The following tables list the resistant mutations and references deposited on COSMIC [1] and
listed in the file “COSMIC Resistant Mutations” (https://cancer.sanger.ac.uk/cosmic/download). The
file provides PubMed ID for every mutation. We searched the provided PubMed IDs and listed these

references.

Supplementary Table S1. Resistant mutations in non-small cell lung cancer (NSCLC).

Gene name  Drug name

Mutation

References

Alectinib

p.V112L, p.V1180L, p.V803L

(2]

p.1103N/S, p.I1171IN/S, p.1794N/S

[3]

p-J103N, p.I1171N, p.I794N

[4]

p.11171S

[5]

p.G1202R, p.G134R, p.G825R

[6]

Ceritinib

p.F1174C/V, p.G1202R, p.G1269A, p.L1196M

[7]

p.G1123S, p.G555, p.G7465

8]

p.D1203N, p.D135N, p.D826N

%]

ALK

Crizotinib

p.F106L, p.F1174L, p.F797L

[10]

p-G1202R, p.G134R, p.G825R, p.L1196M, p.L128M, p.L819M, p.51206Y,
p.S138Y, p.5829Y, p.T1151dup, p.1774dup, p.T83dup

[11]

p-G1269A, p.G201A, p.G892A, p.L1196M, p.L128M, p.L819M

[12]

p.C1156Y, p.C779Y, p.C88Y, p.G1269A, p.G201A, p.G892A, p.L1196M,
p.L128M, p.L819M

(13]

p-G1269A, p.S51206Y

[7]

p.F106V, p.F1174V, p.F797V, p.G1202R, p.G134R, p.G825R

[14]

pJ103T, p.I1171T, p.1794T

[4]

p.C1156Y, p.C779Y, p.C88Y, p.G1269A, p.G201A, p.G892A

[15]

p.G1128A, p.G60A, p.G751A

[16]

EGFR Afatinib

p.T790M

[17-20]
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p-T745M, p.T790M, c.*359C > T [21]
N p.T790M [22-35]
Erlotinib p.T745M, p.T790M, c*359C > T [36-42]
m .T790M [23,27,33,43-80]
Gefitinib p.T745M, pl.:)T790M, c*359C > T [38,81-97]
p.D716Y, p.D761Y, p.T790M, ¢.*271G > T [22]
HM61713 p.C752S, p.C797S, ¢.*380G > C [98]
p.C7975S [99]
p.L673Q, p.L718Q, c.*143T > A [97]
Osimertinib p-G796D (7]
p.C752G, p.C752S, p.C797G/S, p.G751R/S, p.G796R/S, p.L747F/H, p.L792F/H, 2]
c.*364C>T, ¢.*365T>A, ¢.*376G>A/C, ¢.*379T > A/G, ¢.*380G > C
p.L702P, p.L747P, c.*229_*230delinsCC [100]
Not p.-T790M [99, 101-106]
SpliifzfofK p.T745M, p.T790M, c*359C > T [38]
XL647 p.-T790M [107]
Afatinib unknown [108]
Capmatinib p.D1228N, p.D1246N, p.Y1230H, p.Y1248H [78]
p.D1228N, p.D1246N [109]
p-Y1230C, p.Y1248C [110]
Crizotinib p-D1246H/N, p.Y1248H [111]
MET p.D1228N, p.D1246N, p.Y1230H, p.Y1248H [78]
p.D1246N, p.G1181R, p.Y1248H/S [112]
p.D1246H/N, p.D1249Y, p.Y1248H [80]
Erlotinib unknown [113]
Gefitinib unknown [78]
Osimertinib unknown [35,80]
Savolitinib p-D1228V, p.D1246V [108]
KIT Crizotinib p-D816G [114]
NF2 Afatinib p.R115%, p.R156%, p.R157%, p.R198%, c.447 + 13384C > T, c.447 + 22703A > T [21]
Supplementary Table S2. Resistant mutations detected in cancers of the hematopoietic and lymphoid
tissues.
Gene .
name Drug Name Mutation Reference
p-F359V, p.M351T [115]
Bosutinib p.F3591, p.F378], p.L248R, p.L267R [116]
p.V299L [117]
p.F317L [118]
p.E255K, p.F317L [119]
p.F317L, p.G250E, p.T315I, p.Y253H [120]
p.F317L, p.T315], p.Y253H [115]
Dasatinib p-E255K, p.T315I1 [121]
ABL1 p-F317L, p.T3151 [122]
p.F317R, p.F336R, p.T315A [116]
p.V299L [117]
p-F359V, p.T315], p.V299L [123]
p.E255K/V, p.E274K/V, p.H396P, p.H415P, p.T3151, p.T334I, p.Y253H,
[123]
p.Y272H
L. .E255K, p.E274K, p.F317L, p.F336L, p.G250E, p.G269E, p.M351T, p.M370T,
Imatinib i F pp.T315I,I:})3.T334L E.Y253H, };).Y272H i F [124]
p-E255K, p.E355G, p.F317L, p.F359V, p.F382L, p.G250E, p.H396R, p.L387M, [125]

p-M244V, p.M343T, p.M351T, p.Q252H/R, p.T315I, p.V379], p.Y253F/H
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p.E255K/V, p.E274K/V, p.E355G, p.E374G, p.H396R, p.H415R, p.M244V,

p-M263V, p.M351T, p.M370T, p.Q252H, p.Q271H, p.T315I, p.T334l, [126]
p.Y253F/H, p.Y272F/H
p-E255K/V, p.E274K/V, p.E355G, p.E374G, p.E459K, p.E478K, p.F317L,
p.F336L, p.E359V, p.F378V, p.F486S, p.F505S, p.G250E, p.G269E, p.H396R,
p-H415R, p.L248V, p.L267V, p.M244V, p.M263V, p.M351T, [127]
p-M37.;/6y7uuuuuu650T, p.Q252H, p.Q271H, p.5417Y, p.S5436Y, p.T315],
p.T3341, p.Y253F, p.Y272F
p-D276G, p.D295G, p.E255K/V, p.E274K/V, p.F317L, p.F359A/V, p.F378V,
p-H396R, p.H415R, p.M351T,, p.M370T, p.T315I/N, p.T334I/N, p.Y253H, [128]
p.Y272H
p-M351T, p.Q252E, p.Y253H [129]
p.L248V, p.L267V [130]
p-M244V [118]
p-A433T, p.D276G, p.E255K/V, p.E292V, p.E355A/G, p.E453K, p.E459G/K/Q,
p.F3111, p.F317L, p.F359C/V, p.F486S, p.G250E, p.H396R, p.L248V, p.L298V, [131]
p-L364L, p.L387M, p.M244V, p.M351T, p.M388L, p.Q252H, p.T315I, p.Y253F/H
p-D482V, p.E255K, p.E279Z, p.E282G, p.E292V, p.E352D/G, p.E355G, p.E450G,
p.E453D/K, p.E459G, p.F3591/V, p.F382L, p.F486S, p.G250E, p.G251D, [132]
p-H396P/R, p.1418V, p.L248V, p.L273M, p.L3641, p.L387M, p.M244V, p.M351T,
p-M388L, p.Q252H, p.R328M, p.S5417Y, p.T315], p.V379I, p.Y253F/H
p-E255K/V, p.E450K, p.E459K, p.F317L, p.F359C/V, p.G250E, p.H396R, [133]
p-M244V, p.M351T, p.P480L, p.S417Y, p.T315I, p.Y253H
p-D276G, p.E255K, p.E355G, p.F311I, p.F317L, p.G250E, p.H396R, p.L248V, [134]
p.L273M,, p.L384M, p.M244V, p.T315], p.Y253F/H
p-E355G, p.F359V, p.G250E, p.H396R, p.L248V, p.M244V, p.N374Y, p.T315],
[135]
p.Y253F/H
p-F378V, p.Y272H, p.M263V, p.G269E, p.L406M, p.Q271H, p.Y272F, p.F336V,
p-L267V, p.F336L, p.T3341, p.Y253H, p.F317L, p.F359V, p.Y253F, p.F317V, [136]
p-M244V, p.G250E, p.Q252H, p.L364], p.L248V, p.L387M, p.T3151
p-E255K, p.E450A/G, p.E459K, p.F317L, p.G250E, p.T315L, p.T334l, p.Y253H [137]
p.G250E [138]
p.T3151, p.G250E, p.M244V, p.A397P, p.Y253H, p.F359X, p.D276G, p.L248V,
p-M351T, p.E355X, p.L384M, p.E255K, p.F359V, p.F317L, p.H396R, p.E279Y, [139]
p.E450X/A, p.E453L, p.E459K, p.L298V, p.E355G, p.I1418V, p.F359C
p-A433T, p.E255K, p.E459K, p.F317L, p.G250E, p.M244V, p.Q252H/K, p.T315], [119]
p-Y253H
p-A397P, p.E255K/V, p.E355G, p.F311L, p.F317L, p.F3591/V, p.F486S, p.G250E, [140]
p-H396R, p.L248V, p.L298V, p.L364I, p.M244V, p.M351T, p.Q252H, p.Y253H
p-E255K/V, p.E459K, p.F3111, p.F359V, p.F486S, p.G250E, p.M244V, p.Q252H, [141]
p.T3151, p.Y253F/H,
p.F311], p.F317L, p.G250E, p.K294delinsRGG, p.K313delinsRGG, p.Y253H [120]
p.E255K/V, p.E459K, p.F317L, p.F359V, p.G250E, p.M351T, p.T315], p.Y253H [115]
p-E255K/V, p.E355G, p.F3111, p.F359C, p.F359], p.F359V, p.G250E, p.L248V, [142]
p-L298V, p.M244V, p.M351T, p.Q252H, p.T315I, p.V289F, p.Y353H
p.-H396P, p.H415P, p.M244V, p.M263V [143]
p.Q252H, p.T3151 [144]
p-E255K, p.E279K, p.E355G, p.E459K, p.F359C, p.F486S, p.G250E, p.H396R, [122]
p.K419E, p.L387M, p.M244V, p.M351T, p.Q252H, p.T315], p.Y253H
p.F3591, p.F3781 [116]
p-A399T, p.E255K/V, p.E355G, p.E450G, p.E494G, p.F317L, p.F3591/V, p.F486S,
p-G250E, p.H396R, p.K378R, p.M244V, p.M351K/T, p.M351T, p.5438C, [145]
p-T277A, p.T3151, p.V256L, p.V299L, p.Y253H, p.Y320C
p-V299L [117]
p-E255K, p.M351T, p.M370T, p.T315], p.T334I, p.V289F, p.Y253H [146]
p.D276A, p.F311L, p.E317L, p.F359V, p.G250E, p.L340L, p.M244V, p.M351T, [147]

p.S417Y, p.T277A, p.T3151, p.V379], p.Y253H
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p.D276N, p.D295N, p.E255K/V, p.E274K/V, p.E279A, p.E298A, p.E355G,
p.E374G, p.E453A, p.E459G, p.E472A, p.E478G, p.F317L, p.F336L, p.F359C/V,

p.F378C/V, p.G250E, p.G269E, p.H396R, p.H415R, p.L387F, p.L387M, [148]
p.L406F/M, p.M244V, p.M263V, p.M351T, p.M370T, p.S438C, p.S457C,
p.T3151, p.T3341, p.Y253H, p.Y272H
p.E255K, p.E275K, p.E355G, p.E453G, p.E459K, p.F317L, p.F359V, p.G250E, (149]
p.M351T, p.Q252H, p.Y253F/H
p-A397P, p.D276G, p.E255K, p.E355A, p.E355G, p.F359C, p.G250E, p.G251E, [150]
p.H396R, p.L387M, p.M351T, p.N368S, p.T315I, p.V289F, p.Y253H
p-E355G, p.G398R [151]
p.E255K, p.E274K, p.G250E, p.G269E [152]
p.G250E, p.L384M, p.V379], p.Y253H, p.Y272H [153]
p.M351T [118]
p-E255K/V, p.F359C [119]
o p.G250E [115]
Nilotinib b T3151 [144]
p-H396R, p.Y253H [122]
p.-T315V, p.T334V [116]
p.E355G, p.F317L, p.F359], p.G250E, p.T495R, p.V299L [154]
p-D444Y, p.E255K, p.E355G, p.F317L, p.G250E, p.L273M, p.T315], p.V299L, [155]
p.V3791, p.Y253F/H, p.Y353H
p.D276G, p.D295G, p.F317L, p.F336L, p.F359V, p.F378V, p.G250E, p.G269E,
p-L387M, p.L406M, p.M244V, p.M263V, p.M388L, p.M407L, p.T315], p.T334l, [156]
p.Y253H, p.Y272H
e p-A399T, p.E255V, p.E282K, p.F311L, p.F317L, p.F3591, p.G250E, p.H396R,
N&f;ﬁiﬂfﬁf p.L384M, p.M244V, p.Q252H, p.R220H, p.T315I, p.V289A, p.V299L 1571
p.F317L, p.G250E, p.G269E, p.T3151, p.T334I, p.V299L [158]
p.D276G, p.E279K, p.F317L, p.F359C/I/V, p.G250E, p.H396R, p.L273M, [159]
p.L387F, p.M244V, p.M351T, p.Q252H, p.T212R, p.T315I
p.D325G, p.E255K/V, p.E355G, p.E459K, p.F311L, p.F317C, p.F317I/L/V,
p-F359C/V, p.G250E, p.H396R, p.L248V, p.L298V, p.L384M, p.L387M, [160]
p-M244V, p.M351T, p.Q252H, p.T315A/1, p.V268A, p.V299L, p.V338F,
p.Y253H
p-C481S, p.C515S, ¢.1039-1483T>A [161]
p-C481F/S, p.C515F/5¢.1039-1482G>C/T [162]
.1039-1482_1039-1481delinsCT, ¢.1039-1482G>C [163]
BTK Ibrutinib p.C481F/R/S/Y [164]
p.C481S, p.C515S, ¢.1039-1482G>C [165]
p-T316A, p.T350A [166]
p-C481R/S, p.C515R/S, ¢.1039-1482G>C, ¢.1039-1483T>A/C [167]
p-D835Y [168]
Quizartinib p-D835E/V/Y, p.F691L [169]
LT3 p.F691L [170]
Sorafenib p.D835H/X/Y [171]
p-D835H, p.F691L [172]
Sunitinib p.D835Y [172]
Supplemental Table S3. Resistant mutations in gastrointestinal stromal tumors (GIST) soft tissue.
1?1::12 E:;i Mutation References
ALK Crizotinib p.F106L, p.F1174L, p.F797L [10]
BRAF Imatinib p-V600E, p.V640E [173]
p.D716N, p.D816G, p.D820E/Y, p.N822K, p.T6701, p.V654A [174]
1T Imatinib p.D820Y, p.N822K, p.T6701, p.V654A, p.Y823D [175]
p.D816E, p.D820E/G/Y, p.N822K, p.5709F, p.T670E/I, p.V654A, p.Y823D [176]
p.C809G, p.D816H, p.D820A/E/G, p.N822K/Y, p.T6701, p.V654A, p.Y823D [177]
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p.C809G, p.D816H, p.N822K, p.V654A, p.Y823D [178]
p.C809G, p.D816E, p.D820E/G/Y [179]
p-V654A [180]
p.-A829P, p.D816H, p.D820G/Y, p.N822K/Y, p.T6701, p.V654A, p.Y823D [181]
p.V654A [182]
p-A829P, p.C809G, p.D816A/H, p.D820A/G/Y, p.N822K, p.T6701, p.V654A,
[183]
p.Y823D
p.T6701 [184]
p.D816H [185]
p.K642F, p.Y823D [186]
p.V654A [187]
p.A829P, p.D820Y, p.N822K, p.V654A, p.Y823D [188]
p-V654A [173]
p.S821F [189]
p-D579del, p.D820E/G/Y, p.K642E, p.K818_D820 > N, p.N680K, p.N822K/Y, [190]
p.T670E/I, p.V569_Y578del, p.V654A, p.Y578C, p.Y823D
p.N822K [191]
p.AB29P, p.V654A [192]
p.D820V/Y, p.V654A, p.Y823D [193]
Nilotinib p-N655T [194]
Sunitinib p-N822K [195]
MAP2K1 PDO?;ZS% p-F129L [196]
MAP2K2 PDO?1)2590 p-V215E [196]
174,175,177,183,186,197—
PDGFRA Imatinib p-D842V [ 201
p-D842V, p.D842_D846delinsG, p.1843_S847delinsT [202]
PDGFRA Sunitinib p.D842V [189]
AC058822.1 Imatinib p-D602V [198]
Supplementary Table S4. Resistant mutations in melanoma.
Dabrafenib ¢.139_1140del, ¢.139-?_1314+?del, ¢.505-?_1140+?del [203]
€.139-2_1314+2del [204]
BRAF ¢.139_1140del, c.505-?_1140+?del 203
[203]
Vemurafenib p-L505H, p.L545H, c.139_1140del [205]
¢.139-?_1314+?del, ¢.981-?_?del? [206]
p.V47_D380del [207]
CTNNB1 Imatinib p.S26C, p.S33C [208]
P li
JAK1 embr‘; rma p.Q503* [209]
JAK2 Pembmbhzuma C164142T > G [209]
MAP2K1 Vemurafenib p-E203K, p.Q56P [210]
. p.C125S, p.C28S, p.E110K, p.E207K [211]
Dabrafenib
MAP2K2 abrafeni 5.Q60P [204]
Vemurafenib p.F57C, c.-122T > G [203]
, p.Q61K [212]
Dabrafenib
NRAS abrafent p.G12D, p.Q61K [211]
Vemurafenib p-Q61K/R [206,213]
PIK3CA Vemurafenib p-E545K [205]
PTEN Vemurafenib p-R159S [204]
. . p.V321M, p.W281L [214]
SMO Vismodegib p.D473Y, p.G497TW [215]
p.A459V, p.C469Y, p.T241M, p.V321M [216]
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p-D473G/H/N, p.F460L, p.H231R, p.Q477E, p.S533N, p.V321A, p.W281C,

217
p.W535L/R (217]
Supplementary Table S5. Resistant mutations in breast cancer.
Drug .
Gene name Mutation References
name
p-Y276S, p.Y537S, c.*485A>C, ¢.851-26478 A>C [218]
p-D277G, p.D538G, p.L275Q, p.L536Q, p.Y276S, p.Y537S, c.*482_*483delinsAG,
c.*485A > C, ¢.*488A > G, ¢.851-26475A > G, ¢.851-26478A > C, c.851-26481_851- [219]
26480delinsAG
p-D538G, p.Y537S, p.Y537N/C, p.D277G, p.Y276N/C/S, ¢.*484T > A, c.*485A > C, [220]
c.*485A > G, ¢.*488A > G, ¢.851-26475A > G, ¢.851-26478A > C/G, ¢.851-26479T > A
ESR1 Endocrine p.D277G, p.D538G, c.*488A>G, ¢.851-26475A>G [221]
therapy p.D538G, p.Y537S [222]
p-D538G, p.Y537C/N/S [223]
p-D538G, p.L536_D538>P, p.Y537C/N/S [224]
p-Y276N, p.Y537N, c.*484T > A, c.851-26479T > A [225]
p-D277G, p.D538G, p.L275H, p.L536H, p.Y276C/N/S, p.Y537C/N/S, c.*482T > A,
C.*484T > A, c.*485A > C/G, ¢.*488A > G, ¢.851-26475A>G, ¢.851-26478A > C/G, [226]
c.851-26479T > A, ¢.851-26481T > A
PD032
MAP2K1 O?1> 590 p.L115P [196]
MTOR Rapimya p.F2108L [227]
Supplementary Table S6. Androgen receptor (AR) resistant mutations in prostate cancer.
Drug name Mutation References
H733R, p.T346A, p.T695A, p.T878A 228
Abiraterone P P P P [228]
p-H733Q/R, p.T346A, p.T346S, p.T695A, p.T695S, p.T878A/S [229]
p-V184M, p.V526M, p.V716M [230]
Androgen p-H733R, p.T346A, p.T695A, p. T878A [228]
p-H733R, p.T346A, p.T695A, p.T878A [231]
F345L, p.F694L, p.F877L, p.H733R, p.T346A, p.T695A, p.T878A, p.V732A 231
Enzalutamide P P P P P P P P [231]
p.T878A [232]
p-H733Q, p.T346S, p.T695S, p.T878S [233]
Flutamide p-H733R, p.T346A, p.T695A, p.T878A [234]
p-H733R, p.Q109%, p.Q451%, p.Q641*, p.T346A, p.T695A, p.T878A [235]
p.V184M, p.V526M, p.V716M [236]
Ketoconazole p-H733R, p.T346A, p.T695A, p.T878A [228]
LHRH p-H733R, p.T346A, p.T695A, p.T878A [237]
Supplementary Table S7. Resistant mutations detected in other tissues.
Gene . . .
Drug Name AA Mutation Primary Tissue References
Name
MET PF-04217903 Not specified kidney [238]
MTOR Everolimus p-F313L, p.F2108L thyroid [239]
SMO Vismodegib p.D473H central nervous system [240]
BRAF Dabrafenib ¢.139-?_1314+?del NS [241]
. p-C121S NS [242]
MAP2K1 \Y fenib
crtratent .G128V, p.P124L, p.V60E NS [243]
MAPIK2 Dabrafenib p.L46F, p.N126D, p.N29D, c.-156C>T NS [243]
Vemurafenib p-C125S, p.C28S, p.V35M, c.-189G>A NS [243]
Dabrafenib
NRAS Pembrolizuma p-Q61/HK/R NS [243-245]

b
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