SUPPLEMENTARY INFORMATION CHAPTER 2

Supplementary Table 1. The EGFRex20+ mutations (original data) from 36 studies and case reports
to evaluate the distribution and relative frequency of different NSCLC EGFRex20+ mutations by amino
acid position. Some amino acid sequence changes within EGFR exon 20 were “‘unknown’ because (1)
the exact variant was not reported, (2) the insertion mutations were identified just by PCR testing or (3)
the exact variant could not be characterized by Sanger sequencing due to very low mutant peaks. The
‘other’ mutations within EGFR exon 20 are, for example, rare point mutations or coexisting mutations
together with EGFR exons other than exon 20 and where therefore excluded for table 1. The point
mutation p.S768I [a substitution at codon 768 of exon 20 (c.2303G>T, p.S7681)] was also excluded
from table 1, since it is not a insertion/deletion.
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#; represents the count of each EGFRex20+ mutation present in the study.

Supplementary Table 2. Overview of the original mutations (see supplementary table 1) and the
annotation after converting according to the HGVS using the NP_005219.2 EGFR transcript. All
variants were manually checked by adding the mutated amino acids into the EGFR exon 20 wild type
amino acid position, as highlighted in yellow per variant. The EGFR exon 20 mutations variants
M766 V769insWPA and D770 H773dupTTP (Beau Faller et al, 2014) were not recognized by the ncbi
isoform and could not be manually reproduced, and are therefore excluded from the overview mentioned
in supplementary Figure 1.

Aminoacid position EGFRexon 20 761 762 763 764 765 766 767 768 769 770 771 772 773 774 775 776

EGFR mutation variant
(protein abbreviation, after

Input Status Normalized DNA & RNA Protein, mentioned in source article mutalyzer batch checker)

NP_005219.2:p.0761_E762insEAFQ NP_005219.2:p.(Ala763_Tyr764insPheGInGluAla) A763_Y764insFQEA D E A F a E A Y v M A s v D N P
NP_005219.2:p.M766_A767insASV NP_005219.2:p.(Ala767_Val769dup) A767_V763dup D E A Y v M A S vV A s v oD N P H V CR
NP_005219.2:p.M766_V769insWPA N/A N/A N/A EXCLUDE D E ALY v Mo A sV D N P H v c R
NP_005219.2:p.A767_S768insSVR NP_005219.2:p.(Val769_Asp770insArgSerVal) V769_D770insRSV D E ALY v M A s v R s v o N P H V CR
NP_005219.2:p.A767_V769dupASV NP_005219.2:p.(Ala767_Val769dup) A767_V769dup D E A Y v M A S VvV A s v o N P H V C R
NP_005219.2:.5768_D770dupSVD NP_005219.2:p.(Ser768_Asp770dup) 5768_D770dup D E A Y v M A SV D s v o N P H V C R
NP_005219.2:p.A767_S768insSVD NP_005219.2:p.(Ser768_Asp770dup) 5768_D770dup D E A Y v M A SV D s v o N P H V CR
NP_005219.2:p.V769_D770insASV NP_005219.2:p.(Ala767_Val769dup) A767_V769dup D E ALY v M A S VvV A s v oD N P H V CR
NP_005219.2:p.0770_H773dupTTP, N/A N/A N/A EXCLUDE D E ALY v M oA sV D N P H v c R
NP_005219.2:p.0770_N771>GSVDN N/AN/A N/A D770_N771insGSVDN D E ALY v M A SV D 6 s v D N N P H VCR
NP_005219.2:p.0770_N771>GYN N/ANJA N/A D770_N771insGYN D E A Y v M oA sV D 6 Y N N P H V CR
NP_005219.2:p.0770_N771insD NP_005219.2:p.(Asp770dup) D770dup D E ALY v Mo A sV D D N P H Vv c R
NP_005219.2:p.0770insG NP_005219.2:p.(Asp770_Asn771insGly) D770_N771insG D E ALY v Mo A S Vv D G NP H Vv ¢ R
NP_005219.2:p.D770_N771insSVD NP_005219.2:p.(Ser768_Asp770dup) 5768_D770dup D E ALY v M A sV D s v D N P H V CR
NP_005219.2:p.D770>GY N/AN/AN/A D770_N771insGY D E A Y v M A SV D 6 Y N P H V C R
NP_005219.2:p.N771_H773dupNPH NP_005219.2:p.(Asn771_His773dup) N771_H773dup D E A Y v Mo A sV D N P H N P H V C R
NP_005219.2:p.N771_P772>GYP N/ANJA N/A N771_P772insGYP D E A Y v Mo A sV D N G ¥ P P H V CR
NP_005219.2:p.N771_P772insN NP_005219.2:p.(Asn771dup) N771dup D E ALY v M A sV D N N P H V. c R
NP_005219.2:p.N771_P772insPH NP_005219.2:p.(Pro772_His773dup) P772_H773dup D E ALY v M oA sV D N P H P H VvV c R
NP_005219.2: p.D770_P772del771NinsTH  NP_005219.2:p.(Asp770_Pro772delAsn771insThrHis)  N771delinsTH D E ALY v M A SV o T H P H V. C R
NP_005219.2:p.N771dupN NP_005219.2:p.(Asn771dup) N771dup D E A Y v Mo A sV D N N P H VvV Cc R
NP_005219.2:p.P772_C775dupPHVC NP_005219.2:p.(Pro772_Cys775dup) P772_C775dup D E A Y v M oA sV D N P H Vv Cc P H V CR
NP_005219.2:p.P772_H773dupPH NP_005219.2:p.(Pro772_His773dup) P772_H773dup D E ALY v Mo A sV D N P H P H VvV c R
NP_005219.2:p.P772_H773insDNP NP_005219.2:p.(Asp770_Pro772dup) D770_P772dup D E ALY vV M A sV D N P D N P H V CR
NP_005219.2:p.P772_H773insNP NP_005219.2:p.(Asn771_Pro772dup) N771_P772dup D E A Y v M A SV D N P N P H V C R
NP_005219.2:p.H773_V774dupHV NP_005219.2:p.(His773_Val774dup) H773_V774dup D E A Y v MoA s Vv D N P H VvV H Vv c R
NP_005219.2:p.H773_V774insH NP_005219.2:p.(His773dup) H773dup D E A Y v Mo A sV D N P H H Vv Cc R
NP_005219.2:p.H773_V774dupH NP_005219.2:p.(His773dup) H773dup D E ALY v M oA sV D N P H H Vv ¢ R
NP_005219.2:p.H773_V774insPH NP_005219.2:p.(Pro772_His773dup) P772_H773dup D E ALY v Mo A sV D N P H P H VvV c R
NP_005219.2:p.H773dupH NP_005219.2:p.(His773dup) H773dup D E ALY vV M A sV D N P H H Vv C R
NP_005219.2:p.H773insH N/AN/A N/A H773dup D E S M A SV D N P H H VvV C R
NP_005219.2:p.V774_C775>AHVC N/ANJA N/A V774_CT75insAHVC D E ALY v Mo A SV D N P H VvV A H V C CR
NP_005219.2:p.V774_C775insCPHV NP_005219.2:p.(Pro772_Cys775dup) P772_C775dup D E ALY v M A sV D N P H v Cc P H V CR
NP_005219.2:p.V774_C775insHV NP_005219.2:p.(His773_Val774dup) H773_V774dup D E ALY vV M A sV D N P H V H V Cc R
NP_005219.2:p.C775_R776insPHVC NP_005219.2:p.(Pro772_Cys775dup) P772_C775dup D E A Y v M A SV D N P H Vv C P H V CR
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Supplementary Table 3. Overview of the Ba/F3 cell line models used for the in vitro TKI sensitivity
studies.
Reference Tested EGFRex20+ | TKI Cell viability instrument Reported value Year published | DOIs
mutational variants
Hasako et al, 2018 Wild type EGFR Erlotinib CellTiter-Glo luminescent cell | ICso 2018 10.1158/1535-7163.MCT-17-
viability assay (Promega) 1206
A763_Y764insFQEA Afatinib
A767_V769dup TAS6417
S768_D770dup
D770_N771insG
H773_V774insNPH
H773_V774insPH
Lee et al, 2019 Wild type EGFR Erlotinib CellTiter-Glo luminescent cell | ICso 2019 10.1016/j.jtho.2019.05.006
viability assay (Promega)
A763_Y764insFQEA Gefitinib
A767_V769dup Afatinib
S768_D770dup
Dacomitinib
D770_N771insNPG
Rociletinib
P772insPR
H773insH Olmutinib
H773insNPH .
Nazartinib
Hirano et al, 2015 Wild type EGFR Erlotinib CellTiter 96 AQueous One | ICso 2015 10.18632/oncotarget.5887
Solution Cell Proliferation Assay
A763_Y764insFQEA Afatinib (Promega)
A767_V769dup Osimertinib
D770_N771insNPG Rociletinib
Y764_V765insHH
Udagawa et al, | Wild type EGFR Erlotinib CellTiter 96 AQueous One | ICso 2019 10.1158/1541-7786.MCR-19-
2019 Solution Cell Proliferation Assay 0419
A763_Y764insFQEA Afatinib (Promega)
A767_V769dup Osimertinib
S768_D770dup TAS6417
D770_N771insG
Poziotinib
H773_V774insNPH
H773_V774insPH
Hirano et al, 2018 Wild type EGFR Erlotinib CellTiter 96 AQueous One | ICso 2018 10.1158/1535-7163.MCT-17-
Solution Cell Proliferation Assay 1033
A763_Y764insFQEA Afatinib (Promega)
Y764_V765insHH Osimertinib
A767_V769dup Naquotinib
D770_N771insNPG
Jia et al, 2016 Wild type EGFR EGF816 Bright-Glo  Luciferase  Assay | ECso 2016 10.1158/0008-5472

A767_V769dup
$768_D770dup

System (Promega)




H773_V774insNPH

Fan et al, 2020 Wild type EGFR Osimertinib CellTiter-Glo luminescent cell | ICso 2020 10.1016/j.tranon.2020.100961
viability assay (Promega)
A763_Y764insFQEA BEBT-109
A767_V769dup
S768|
S768_D770dup
N771_H773dup
P772_H773dup
Yun et al, 2020 Wild type EGFR Poziotinib CellTiter-Glo 2.0 Assay Kit | ICso 2020 10.1158/2159-8290.CD-20-
(Promega) 0116
Y764_V765insHH
A767_V769dup
D770delinsGY
S768_D770dup
H773dup
Vasconcelos et al, | Wild type EGFR Osimertinib CellTiter 96 AQueous One | ICso 2021 10.1016/j.jtocrr.2020.100105
2021 Solution proliferation kit
A763_Y764insFQEA Pozitionib (Promega) and/or Cell Counting
" Kit-8 (Dojindo Molecular
A767_V769dupA Mobocertinib .
Technologies)
S768_D770dup
H773dup
Jorge et al, 2018 Wild type EGFR Erlotinib CellTiter 96 AQueous One | ICso 2018 10.1158/1078-0432.CCR-18-
Solution Cell Proliferation Assay 1541
A763_Y764insFQEA Afatinib (Promega)
Y764_V765insHH Rociletinib
M766_A767insAl Luminespib
A767_V769dup
S768_D770dup
D770_N771insNPG
H773dup
Robichaux et al, | A763_Y764insFQEA Erlotinib CellTiter-Glo luminescent cell | Mutant to WT | 2021 10.1038/541586-021-03898-1
2021 viability assay (Promega) ratios  (dividing
A767_V769dup Afatinib the I1C50 values
L of mutant cell
S768l Gefitinib ]
lines by the
D770_ N771insNPG Osimertinib average  1C50
value of Ba/F3
H773_V774insNPH AZD3759 cells expressing
WT EGFR)
Sapatinib
Dacomitinib
Neratinib
Poziotinib

Tarlox-TKI




CLN-081
AZ5104
Mobocertinib
Nazartinib
Olmutinib
Rociletinib
Naquotinib

Lazertinib

Supplementary Table 4. ICso values (recalculated to nmol/L) and mutant to wild type ratios for the
published models mentioned in Supplementary Table 3.

Reported ICso values (unit: nmol/L) per inhibitory
Tested EGFRex20+
mutational
variants BEBT-
Reference Erlotini | Afatinib | Gefitinib | Osimertinib | Olmutinib 109 TAS6417 | L ib | EGF816 | D
b
Hasako et al, 2018 Wild type EGFR ate 3 676
A763_Y764insFQEA | 100 2 508
A767_V769dup 1501 a1 108
5768_D770dup 2063 121 3
D770_N771insG 1012 a1 “
H773_V774insNPH | 1459 230 145
H773_V774insPH 2675 s 150
Lee etal, 2019 Wild type EGFR 133 7 1127 259 236 2 bl »
A763_Y764insFQEA | 33 o 2 132 32 352 1022 o
A767_V769dup 5051 54 2870 a1 262 18 1325 ss
5768_D770dup 5180 s 17 2 28 129 7 a5
D770_N771insNPG | 3260 17 un 15 30 3 a7 8
P772insPR 5191 200 3611 2 31 1 3035 102
H773insNPH 1391 20 49 1 a7 50 268 1
H773insH 2859 s 1580 56 458 s10 2309 a0
Hirano et al, 2015 Wild type EGFR 1020 3 9. 2052
A763_Y764insFQEA | 154 3 a 73
A767_V769dup 1679 158 313 5290
D770_N771insNPG | 116 a 2 262
¥764_V765insHH 10000 1 2 1730
Udagawa et al, 2019 Wild type EGFR 980 8 668 02 s
A763_Y764insFQEA | aus 279 10 4 2
A767_V769dup a1 60 7 2 “
5768_D770dup 7 o 4 1 o
D770_N771insG 2670 2m 10 3 0
H773_V774insNPH_ | 138 3 5 s !
H773_V774insPH 1511 10 20 121 s
Hirano et al, 2018 Wild type EGFR 667 2 70 30
A763_Y764insFQEA | 05 15 15
Y764_V765insHH >10000 734 701 681
A767_V769dup 2021 a8 230 18
D770_N771insNPG | 1835 %2 3 56
Jiaetal, 2016 Wild type EGFR 166
A767_V769dup 1
5768_D770dup 7
H773_V774insNPH 150
Fan et al, 2020 Wild type EGFR 12 15
A763_Y764insFQEA s 1
A767_V769dup 101 21
5768 158 2
§768_D770dup 110 32
N771_H773dup 20 21
P772_H773dup 58 15
Yun etal, 2020 Wild type EGFR 08
¥764_V765insHH 60
A767_V769dup 13
D770delinsGY 08
5768_D770dup 15
H773dup 104
Vasconcelos et al, 2021 | Wild type EGFR 583 2 763
A763_Y764insFQEA 30 2 s
A767_V769dup 17 2 &
5768_D770dup 13 2 203
H773dup 100 18 180
Jorge et al, 2018 Wild type EGFR 1535 15 119 3
A763_Y764insFQEA | 111 1 1053 3
¥764_V765insHH 3400 % 1035 2
M766_A767insAl 3276 36 1762 8
A767_V769dup 2628 34 1210 3
5768_D770dup 3187 5 1237 4
D770_N771insNPG | 2138 31 L] 2
H773dup 3884 161 1194 2




Reported mutant to wild type ratios per inhibitory compound

E-]
2 a 2 2 £ a
£ a ‘s 2 c o £ o a = € 2
2 a 2 =] E 5 = -] A E £ E I Lo} = o ] £
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] £ -] 3 3
Tested EGFRex20+ s || |£|E |3 |8 |¢%8 § - - T I B I g 2|8
Reference mutational variants w < © © © < = = @ a = a [ =] ] z
Robichaux et al. 2021 'A763_Y764insFQEA 042 | 007 | 017 012 | 003 | 018 | 002 | 018 | 00z | 031 | 002 | 007 | 007 | 005 | o0 | 0s0 | 047 | 008
A767_V769dup G028 | 407 | 3047 | 238 | 068 | 1es | 1092 | 161 | 215 | 223 | 306 | 352 | 032 | 098 | 012 | 486 | 155 | 062
5768l 157 | 4235 | 330 037 | oo1 | ogs | L6 | 103 | 014 | 018 ] 4566 | 070 | 486 | 039 | o8 | 136 | o7 | O3
D770_ N771insNPG 1670 | 626 | 2632 13 | g3 | op [ 49 130 384 | 502 | 540 | 2786 [ 029 502 | 002 1,98 121 | 083
H773_V774insNPH 555 | 205 | 2896 | 093 | 543 | 087 510 108 156 126 165 72 | 039 1156 | 018 | 400 030 | 042

Supplementary Table 5. Published EGFRex20+ patient derived cell lines with 1Csq values (calculated
to nmol/L) of several inhibitory compounds and the ICsy values of the control matching mutational cell

lines (if applicable). All experiments were performed in triplo.

*; When experiments were performed twice instead of in triplo, both values were mentioned. #; Ba/F3
cell lines were used as a control. $; A431 cell line was used as a control.

Reported ICso values to nmol/L) per inhibitory compound
Reference | Patient- Mutational status | Erlotinib | Afatinib | Gefitinib | Osimertini itenib | Poziotinib inib | Luminespib | TAS6417 Cetuximab Nazartinib | Olmutinib | Tarloxotinib | Tarlox-E
derived cell
line
Yesuda et 8ID007 A763_Y764insFQEA | 82 5 565
al, 2013 # A763_Y764insFQEA | 48 2 174
Hirano etal, | BID0O7 A763_Y764insFQEA | 45 B 40 1278
2015 # A763_Y764insFQEA 154 3 44 673
# Wild type EGFR 1020 31 938 2052
Hirano et al, BIDO07 A763_Y764insFQEA 233 13 108 52
2018 # A763_Y764insFQEA | 84 06 16 19
# Wild type EGFR 667 28 704 830
Udagawaet | BID0O7 A763_Y764insFQEA | 53 3 87 1 3
al,2019 8ID019 N771_P772insH 21 1 21
# A763_Y764insFQEA | 138 3 5 1 5
# Wild type EGFR 980 8 688 6 702
Jorgeetal, | BID0O7 A763_Y764insFQEA 7
2018 [ A763_Y764insFQEA 3
# Wild type EGFR 3
Vasconcelos | BID007 A763_Y764insFQEA 60.36
etal, 2021 BIDO19 N771_P772insH 109.70
# A763_Y764insFQEA 109
# Wild type EGFR 7634
Yangetal, | LU0387 H773_V774insNPH | 11621 | 10823 | >10000 | 3298 2636 Insensitive
2016% >10000 | >10000 | >10000 | 5721 3442 Insensitive
U3075 P772_H773insDNP | 96665 | 1230 2369 1591 2095 Insensitive
>100000 | 1816 6790 2570 2501 Insensitive
Gonzalezet | LU0387 H773_V774insNPH_| 2793 20 364 195 21
al, 2021 cuTo14 A767_V769dup 2679 66 1021 575 33
# H773_V774insNPH 2764 103 4054 469 18
# A767_V769dup 1340 6 369 173 11
Wild type EGFR 71 39 56 - 35
Lee etal, SNU-3173 H773_V774insAH | 4535 167 1050 62.7 1202.5 137 139.7 627
2019 # Wild type EGFR 1333 7 1127 259 39 82 236
Estradaet | CUTO14 A767_V769dup 1109 374 303 4645 722
al, 2021 cuTo17 N771_H773dup 2197 | 4197 426 3090 481
cuTo18 5768_D770dup 8413 >10000 | 647 >10000 158.4

Supplementary Table 6. Articles reporting clinical treatment results (ORR and PFS if applicable) of in
total 672 patients per EGFRex20+ mutation or insertion location dividing them between C-helix, near
loop or far loop insertions. *Platinum based chemotherapy regime. Abbreviations: ICI = immune

checkpoint inhibitor (ICI)-based treatment.
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Supplementary Figure 1. Flowchart on number of articles selected from literature search with results
on in vitro experiments and clinical treatment and how patient selection was performed. Fifteen articles




were found to be eligible for reporting sensitivity of in vitro models. Six articles reported data both on
patient derived in vitro models and Ba/F3 in vitro essays. Thirty-five articles were found to report an
evaluation on clinical treatment per EGFRex20+ mutation location, including articles reporting results
only dividing the location between C-helix, near loop or far loop insertions. For the distribution and
frequency of EGFRex20+ mutations, 36 articles were retrospectively analyzed. The 28 articles founded
which contained treatment information, are also included within the 35 articles for the evaluation of
clinical treatment per £GFRex20+ mutation.

Abbreviations: NSCLC = non-small cell lung cancer; EGFRex20+ = in-frame deletion and/or insertion
mutations clustering within the EGFR exon 20 region.

Literature search for NSCLC patients with EGFRex20+ mutations

Articles initially identified

n=938 Articles excluded
n=852
Articles eligible for inclusion: Articles eligible for inclusion: Articles eligible for inclusion:
sensitivity of in vitro models evaluation of articles reporting clinical treatment results per distribution and frequency
n=15 EGFRex20+ mutation or insertion location dividing them of EGFRex20+ mutations
I I between C-helix, near loop or far loop insertions n=36
Patient-derived Ba/F3 (included case reports, original studies, cohort studies) | |
in vitro models in vitro essays n=35 Retrospective review Retrospective review
n=10/15 n=11/15 I [ [ without treatment with treatment
Case reports Original studies| Cohort studies information information
n=7 n=10 n=18 per mutation per mutation
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Patients I [
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Supplementary Figure 2. A cross-tabulation comparing observed clinical benefit with chemotherapy,
ICI and chemotherapy/ICI combination therapy based on tumor responses in NSCLC patients across
different EGFRex20+ mutations (Sup. Table 6). The size of the bar representing the responses reflects
the relative frequency of all responses mentioned for the corresponding mutation. Used chemotherapy
was platinum-based and the used anti PD1 are camrelizumab, sintilimab, pembrolizumab and
nivolumab. The mPFS is the median progressive free survival of all reported mPFS in the different
studies, if applicable. Abbreviations: ICI = immune checkpoint inhibitor (ICI)-based treatment, PD1 =
programmed death protein 1.
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