Supplementary Figure 1

a
Selection Protein Read CrispRVariants Selection Protein Read CrispRVariants
(KPT-185)  Type Sequence Frequency Identifier (KPT-185)  Type Sequence Frequency Identifier
CySsyg v Cysss w
300nM  Wild-type ..LGLCEQKRGKD... 1.9% No variant 300nM__ Wild-type ..LGLCEQKRGKD.. 78.0% No variant
300 nM MNV ...SVHI.... 28.8%  SNV:-10,-7,-6,-3,-1 300nM  Deletion N T P 1.2% -12:6D
300 nM Indel YVNR..... 4.2% -14:1D,-2:11 300 nM Indel AAWE. ... 1.1% -11:1D-4:11
300nM  Deletion - 1.5% -12:12D 300nM  Frameshift ........ -QR 3.3% -2:2D
300 nM  Deletion —DPPV.... 1.2% -14:1D,-10:1D,-2:1D 300 nM Other Cys - 16.4% Other
300nM Frameshift  ......: KROR 27.1% -2:11 . By
: 0 600 nM__ Wild-type ..LGLCEQKRGKD.. _ 9.4% No variant
300nM  Frameshift  ....... EAKI 5.8% -2:1D -
. 600nM  Deletion DR-=+ 12.9% -11:1D,-9:3D,-2:2D
300nM Frameshift — ...... +-ROR 4.4% -4:5D . o
200 1M Other - 25.1% Other 600nM  Deletion .SI-- 11.7% -10:5D,-4:1D
Cys ' 600nM  Deletion N o ST N 10.7% -12:6D
- 528 W i SV-—..... .69 -14:1D,-8:
600nM _ Wild-type ..LGLCEQKRGKD.. __ 0.9% No variant 600nM - Deletion 6.6% 14:1D-8:5D
600nM  Deletion FASI- 5.6% -12:1D,-9:1D,-4:1D
600 nM Indel YVNR:..... 36.8% -14:1D,-2:11
600 nM Indel FTGSI 4.7% -14:11,-4:1D
600 nM Indel SIRII 5.1% -13:11,-5:1D .
. 600nM  Deletion KDNI- 1.7% -15:2D,-11:1D
600nM  Deletion DYVNR=- 2.7% -17:1D,-4:5D
. 600 nM MNV IDNN... 1.5%  SNV:-11,-10,-9,-6,-5,-3,1
600nM  Deletion --SI 1.3% -10:5D,-4:1D .
. 600nM  Deletion  ...... ~-N.. 1.1% 1:6D
600 nM___ Deletion GL-=... 1.3% -11:1D,-9:1D,-6:4D -
. 600 nM  Frameshift ...... =-ROR 11.6% -4:5D
600nM_Frameshift ......: EAKT 37.9% -2:1D - 0
600 nM Other _ 14.0% Other 600nM Frameshift ....... KROR 3.0% 211
Cys ' 600 nM STOP  — 1.3% -10:9D
) 4 nM her - 18.2% h
1500 nM  Wild-type  ..LGLCEQKRGKD. 1,1% no variant 600 Othe CyScyg v 8.2% Other
1500 nM  Deletion -—K..... 59,1% -11:4D,-5:1D,-3:1D 1500 nM__ Wild-type ..LGLCEQKRGKD..  2.4% No variant
1500 nM  Deletion - 7,3% -12:6D 1500 nM Indel ...SIRI.... 21.8% -8:1D,-3:11
1500 nM Indel ILIL 4,6% -12:11,-3:1D 1500nM  Deletion ..FVHI-.... 8.2% -12:1D,-8:2D
1500 nM MNV SVHII 2,6%  SNV:-10,-7,-6,-3,-13 1500 nM Indel . .SVNLLG. .. 6.0% -14:1D,-5:11
1500nM  Other - 25,3% Other 1500 nM  Deletion K——i.... 2.2% -11:4D,-5:1D,-3:1D
Cyssyg 1500 nM  Deletion FQR--= 1.3% -12:1D,-10:5D
2000 nM  Wild-type ..LGLCEQKRG-KD 1.1% No variant 1500 nM _ Deletion GL-~... 1.2% -11:1D,-9:1D,-6:4D
2000nM  Deletion -YVNR..... 27.5% -14:1D,-2:2D 1500 nM Frameshift ..... ---A.1 20.1% -8:10D
2000nM  Deletion -KDNI..... 10.1% -15:2D,-11:1D 1500 nM Frameshift ...... =-—-I 6.9% -4:13D
2000 nM Indel FAIASHNS.. 6.2% -12:21,-10:11,-7:11,5:1D 1500 nM Frameshift ...... -——-R 2.9% -2:11D
2000 nM _ Deletion -SVHI..... 1.1% -14:1D,-8:2D 1500 nM Other Cysers 27.1% Other
2000nM Frameshift ......: KEA.I 23.1% 2] . YSs8 w -
2000 nM  Wild-type ..LGLCEQ-KRGK.. 2.5% No variant
2000 nM Frameshift ...... =-R.QR 11.3% -4:5D 2000 nM Insertion . .FASVHI... 23.1% -12:31
2000 nM  Frameshift  ...... =-A..I 2.4% -4:7D 2000 nM Indel .CANRS.I... 12.7% -8:11,-4:1D
2000nM  Other - 17.2% Other 2000nM  MNV .CSHNP.N. .. 8.2% SNVEL715.13.11.10.8.6.4.3.1
2000nM  Deletion N 0/ ST IR 2.5% -12:6D
2000 nM MNV GKD.LL 2.3%  SNV:-11,9-8,-5,32-123
2000nM Insertion  ...... N 1.8% -2:31
2000nM  Deletion SYV-. -+ 1.4% -7:6D
2000nM  Deletion SVHI.= 1.2% -14:1D,-8:2D
2000 nM__ Deletion SI-.-... 1.2% -10:5D,-4:1D
2000 nM  Frameshift  ....... =-RQ 13.8% -4:5D
2000 nM Other - 29.3% Other
b
Type Sample Apparent XPO1 Genotype Protein
(KPT-185) _Ploidy Y & xpopParene
Wild-type Haploid ATTAGGATTATGT%MCAGAMAGAGGC - g 154 «p 1526 RET20EnEDLL
Clone1l 300 nM Haploid ATTAGGATTAGATCTATT------. AGGC p.C528_R532delinsDLL ? ; XPO 1c 528S,E529V,Q530H,K5311
Clone 2 300 nM Diploid ATTAGGATTATCTG_TTCACATAAGAGGC p.CSZSS, E529\>/Y Q530H' K531I T-Eu S 1.049 —— XPO1 L527_G533delinsFAIASHNS
ATTAGGATTATGTGAACAGARA-GAGGC p.R532fsX16 s 8
Clone3 300nM  Diploid  ATTAGGATTATCTGTTCACATAAGAGGC  p.C528S, E529V, Q530H, K531 32 —— ypQo1l527-R532delinsYVNR
ATTAGGATTATGTGAACAGARA-GAGGC p.R532fsX16 O % 0.5 - L1527 L531delinsKDNI
Clone4 2,000nM Diploid ATTAGGATTTGCTATTGCCTCACATAATAGC p.L527_G533delinsFAIASHNS E XPO1-""
ATTAGGATTATGTGAAC-=====~- AGGC p.K531fsX15 -
Clone5 2,000 nM Diploid ATTAGGAT-ATGTGAACAG--AAGAGGC p.L527_R532delinsYVNR 0.0
ATTAGGATTATGTGAACAGAAGAARAGAGGC p.K53lfSX17 )
Clone6 2,000nM Diploid ATTAGG--CA-AAGATAATATTAGAGGC p.L527_L531delinsKDNI ° : 2 3 4 5

ATTAGGATTATGTGAAC====-, AGAGGC

p.K531fsX4

Log,g[selinexor] (nM)

Supplementary Figure 1: protein variants present in XPO1 genome edited cells after treatment with different concentrations of KPT-185.

a.

XPO1 amino acid variants detected in HAP1 cells transfected with SpCas9 and sgRNAypo..53:- Cells were treated with four different

concentrations of KPT-185 and the experiment was repeated once. Haplotype nucleotide sequences were obtained by next generation
sequencing analysis with CrispRVariants and translated into amino acids. Variants detected above the 1% threshold are shown. C528, the
anchor point for binding by KPT-185, is highlighted in blue and the Cas9 cut site is shown with a red arrowhead and a vertical dotted line.

Genotypes of single-cell derived, KPT-185 resistant, XPO1 genome edited HAP1 colonies. Single cell derived clones were obtained by plating

0.5 cells/well in 96-well plates and subjected to Sanger sequencing. In the wild-type reference sequence, the sgRNA targeting sequence is
underlined, while the PAM site is highlighted in red. Bold nucleotides highlight mutations. The codon encoding the cysteineg,s residue (TGT) is
highlighted in the blue column. The results confirm that some HAP1 cells had turned diploid at the XPO1 locus during the experiment.

Cell viability after 72h of single-cell derived clones obtained from the pool of resistant HAP1 cells in the presence of selinexor. Data points are

normalized relative to untreated cells and represent means + s.d. obtained from two experiments performed in triplicate.



Supplementary Figure 2

Selection Protein Read CrispRVariants Selection Protein Read CrispRVariants
(Ispinesib)  Type Sequence Frequency Identifier (Ispinesib)  Type Sequence Frequency Identifier
AspyzoW Alayss Aspi3owAlags;
4 nM Wild-type  ..DPL-AGIIP.. 2.3% No variant 4 nM Wild-type  ..DP-LAGIIP.. 1.1% No variant
4nM Deletion 5+ --. 51.4% -9:9D 4nM Deletion 5 - -- 53.4% -9:9D
4nM Deletion 8.-N.... 20.9% -3:3D 4nM Deletion N..=H.... 18.9% -3:3D
4nM Insertion LLFL... .. 2.3% -3:31 4nM Deletion D 2.7% -4:3D
4nM Deletion - - 2.3% -6:9D 4nM Insertion CLFL L. 2.2% -3:31
4nM Deletion 8=-5. ... 2.0% -4:6D 4nM Deletion e om=. ... 1.5% -4:6D
4nM Deletion .- .H.... 1.3% -4:3D 4 nM Deletion S ... 1.1% -6:9D
4 nM Deletion 5= ... 1.1% -2:3D 4nM Frameshift . .FGWYNS 2.8% -2:11
4nM Frameshift . .F.GWYNS 1.4% -2:11 4nM Frameshift . .~ GWYNS 1.2% 11
4nM Frameshift . .= .-WYNS 1.3% -3:5D 4nM Frameshift . JEWLV*E 1.1% -2:21
4 nM Stop L*FQA 1.0% 1:121 4 nM Frameshift .. .——WYNS 1.0% -3:5D
4 nM Other - 12.7% Other 4nM Other - 12.9% Other
Aspizo WAIa;33 Aspizo w Alags;
8 nM Wild-type  .DP—LAGIIP.. 1.0% No variant 8 nM Wild-type  ..DP-LAGIIP.. 0.3% No variant
8nM Deletion & - - 53.4% -9:9D 8nM Deletion & 8- - - - 54.1% -9:9D
8 nM Deletion 8. -N.... 21.1% -3:3D 8 nM Deletion 8. .. ... 17.9% -3:3D
8nM Insertion 8. B ... 2.7% -3:31 8nM Deletion .. ... 3.7% -4:3D
8 nM Deletion ... ... 1.5% -2:3D 8 nM Insertion CLF L., 2.3% -3:31
8nM Deletion 8- 5. ... 1.5% -6:9D 8nM Deletion 8- .- - - - 1.6% -6:9D
8 nM Deletion . M= . 1.4% -4:6D 8 nM Deletion E-.=..... 1.3% -6:6D
8 nM Deletion 5 -8 ... 1.2% -4:3D 8 nM Deletion 8. .- --- 1.1% -4:6D
8 nM Stop . .L*FQAG 1.4% 1:121 8 nM Frameshift . .FGWYNS 2.4% -2:11
8nM Frameshift . .FGWYNS 1.3% -2:11 8nM Frameshift .~ GWYNS 1.4% 1:1
8 nM Frameshift . —==WYNS 1.0% -3:5D 8 nM Frameshift -—.~GWYNS 1.0% -8:8D
8nM Other - 12.5% Other 8 nM Frameshift .. .=—WYNS 1.0% -3:5D
A5p130 vAlalgg 8 nM Other - 12.0% Other
20nM  Wild-type  ..DPLAGIIP.. 0.0% No variant Aspi3g vA|EE|133
20 nM Deletion . ... 39.5% -3:3D 20nM  Wild-type  ..DP-LAGIIP.. 0.2% No variant
20 nM Deletion S 8- --- 28.9% -9:9D 20 nM Deletion 5 - -- 50.7% -9:9D
20 nM Deletion N5 -.. 1.8% -1:9D 20nM Deletion N..=H.... 20.5% -3:3D
20nM Deletion E--..... 1.7% -6:6D 20 nM Deletion DO 3.3% -4:3D
20 nM Deletion - B — 1.7% -4:6D 20 nM Deletion 8. I8 - - - 2.8% -4:6D
20 nM Deletion o ... 1.5% -2:3D 20 nM Insertion CLERLL L. 2.5% -3:31
20 nM Deletion 8IS ... 1.3% -6:9D 20 nM Deletion e 1.6% -6:9D
20nM  Frameshift .FGWYNS 3.8% -2:11 20 nM Deletion E-.=..... 1.3% -6:6D
20nM  Frameshift . =—WYNS 1.7% -3:5D 20nM  Frameshift .. .FGWYNS 2.4% -2:11
20nM  Frameshift . . GWYNS 1.5% 1:11 20nM  Frameshift ....GWYNS 1.8% 1:11
20nM  Frameshift . mWLV*F 1.5% -2:1D 20nM___ Frameshift .. .. -LV*F 1.6% 1:1D
20nM  Frameshift —-—=WLV*F 1.2% -14:13D 20 nM Other - 11.3% Other
20nM ___ Frameshift E-=———- F 1.2% -7:16D Aspizoy Alagss
20 nM Other - 12.7% Other 40nM  Wild-type  ..DP-LAGIIP.. 0.4% No variant
Asp,3 WAla 55 40 nM Deletion - 38.4% -9:9D
40 nM Wild-type  ..DPL-AGIIP.. 0.9% No variant 40 nM Deletion N. .-, ... 26.9% -3:3D
40 nM Deletion & -8 43.6% -9:9D 40nM Deletion - - - - 4.3% -6:9D
40 nM Deletion 8- ... 25.7% -3:3D 40 nM Deletion Xe=aa... 3.6% -4:3D
40 nM Deletion 5 .H ... 4.7% -4:3D 40nM Insertion 8.F=. ... 2.9% -3:31
40 nM Deletion 8- 8. ... 2.3% -4:6D 40 nM Deletion I P 2.7% -2:3D
40 nM Deletion =GN P 1.5% -7:3D 40 nM Deletion 8. & .. 2.0% -4:6D
40 nM Insertion LLFLL.L.. 1.5% -3:31 40 nM Deletion N. .. B-.. 1.0% -1:9D
40 nM Deletion 8.8 --. 1.2% -5:1D,-1:2D 40 nM Deletion 8. ."8. ... 1.0% -5:1D,-1:2D
40 nM Deletion -5 .- 1.1% -6:9D 40nM  Frameshift . .FGWYNS 2.2% -2:11
40 nM Deletion B--.8. ... 1.0% -6:6D 40nM  Frameshift .. GWYNS 2.0% 1:11
40nM  Frameshift . .=FGWYNS 2.0% -2:11 40nM _ Frameshift . FWLV*F 1.0% -2:21
40nM  Frameshift = .-=.--- NS 1.9% -7:14D 40 nM Other - 11.5% Other
40 nM Other - 12.6% Other

Supplementary Figure 2: KIF11 protein variants present in genome edited and ispinesib resistant cells.
KIF11 amino acid variants detected in HAP1 cells transfected with SpCas9 and sgRNA 11,132 Transfected cells were treated with four different
concentrations of ispinesib and the experiment was repeated twice, but the results from only 2 experiments are shown. Protein variants were
obtained by CrispRVariants analysis of next generation sequencing reads. Only variants detected above the 1% threshold are shown. Residues
known to provide drug resistance upon mutation are highlighted in blue and the Cas9 cut site is shown with a red arrowhead and a vertical dotted

line.



Supplementary Figure 3

Selection Protein Read  CrispRVariants Selection Protein Read  CrispRVariants
(Triptolide)  Type Sequence Frequency Identifier (Triptolide)  Type Sequence Frequency Identifier
Serie/Tyries w Serig,/Tyries w
2nM Wild-type ..VSYGKV-KLVL..  81.8% No variant 2nM Wild-type  VSYGKV-KLVL 82,4% No variant
2nM Insertion  ...... L.o... 3.1% -1:31 2nM Insertion  ...... Li... 4,5% -1:31
2nM MNV__ ..... D.Q... 1.1% SNV:-3,-1 2nM MNV ..., D-Q... 1,6% SNV:-3,-1
2nM Frameshift ..... -.=AG. 2.3% -6:5D 2nM Deletion ~ ...... — . 1,0% -4:9D
2nM Frameshift  ........ AG. 2.2% -1:11 2nM Frameshift ..... ---AG. 2,7% -6:5D
2nM Other - 9.5% Other 2nM Frameshift  ...... - :AG. 2,3% -1:11
Ser;g,/Tyries v 2nM Other - 5,5% Other
4nM Wild-type ..VSYGKV-—-KLVL.. 21.1% No variant Serie)/TVres w
4nM Insertion  ....... Li... 24.6% -1:31 4nM Wild-type  VSYGKV--KLVL 14% No variant
4nM Deletion ........ . 3.9% -4:9D 4nM Insertion  ...... -Ls... 31,5% -1:31
4nM MNV ... D..Q... 3.7% SNV:-3,-1 4nM Deletion ......-—=-- . 6,2% -4:9D
4nM Insertion  ..... AME:... 2.9% -3:11,-2:51 4nM MNV ..., D--Q... 3,6% SNV:-3,-1
4nM Insertion  ....... XQ. .. 1.7% 1:31 4nM Insertion  ...... -Xi... 2,9% -2:31
4 nM Deletion  ..... e T 1.5% -7:6D 4nM Insertion  ...... -TQ... 2,1% 1:31
4nM Frameshift ..... --..AG. 8.1% -6:5D 4nM Deletion  ...... -—=M.. 1,4% 1:3D
4nM Frameshift ......... AG. 7.2% -1:11 4nM Insertion  ..... AME.... 1,1% -3:11,-2:51
4nM Frameshift ..----..=-WS 2.7% -16:16D 4 nM Insertion  ...... KTT... 1,1% 2:61
4nM Frameshift ........ XAG. 2.7% 1:11 4nM Frameshift ..... ---=AG. 11,2% -6:5D
4nM Frameshift ........ =-WS 1.2% -2:4D 4nM Frameshift ...... --.AG. 6,0% 1011
4nM Other - 18.7% Other 4nM Frameshift ..-------- WS 2,0% -16:16D
Serie/TVries 'y 4nM  Frameshift . ...-——-=—- S 1T% 11:14D
10 nM Wild-type ...VSYGKV-—KLVL... 0.9% No variant 4nM Frameshift ...... --RAG. 1,3% 1:11
10 nM Insertion ... ... Li... 41.1% -1:31 4 nM Frameshift ...... —-—=-WS 1,1% -2:4D
10 nM Insertion .« ... ... XQ... 3.5% 1:31 4nM Frameshift . ..... __I3SWS 1,0% 11D
10 nM Deletion .. ... - T, 2.1% -7:6D 4nM Other — 11.8% Other
10 nM Insertion . ... ... Xiown 2.1% -2:31 Serye,/Tyries v
10 nM Insert.ion ----- AME; ... 1.7% -3:11,-2:51 10 nM Wild-type VSYGRV---—— KLVL  0,6% No Variant
10 nM Deletl_on ---- ;\']{]___ . 1-524’ '4:?D 10 nM Insertion ...... -——-L.... 391% -1:31
ig :m mze,\ln\'/on | EE 1‘11'02 sn?\fls 10nM  Insertion ... .. -——=TQ... 50% 1:31
10 nM Insertion .. e... TXQ. . . 1.0% 161 10nM Deletl.on —————————————— . 2% -4:9D
10 nM Frameshift - e voev.: AG. 11.6% ERT 10 nM Insertion ...... ——==Xi... 2,6% -2:31
10 nM Frameshift - ... . . IAG. 11,3% 65D 10 nM Insertion ..... AME---.... 19% -3:11,-2:51
10nM Frameshift . .-—-————=-— WS 3.6% 16:16D 10nM Insertion ...... -——-I.... 16% -3:31
10 nM Frameshift = . e .————=—- . 2.0% 11:14D 10 nM Insertion ..... L----FQ... 15% -4:31
10 nM Other - 15,2% Other 10 nM Insertion ...... KLWKSQ... 1,1% 1:151
Serie,/Tyries v 10 nM Insertion ...... ——XXXi... 1,0% -1:91
20 nM Wild-type ..VSYGKV-—KLVL... 1.6% No variant 10nM Frameshift .....--=---= AG. 8,5% -6:5D
20nM Insertion  ....... Li... 39.0% -1:31 10nM  Frameshift ......-—==- AG. T,1% -1:11
20nM Insertion . ...... XQ. .. 9.5% 1:31 10nM  Frameshift . .=——-~—---=- WS 4,0% -16:16D
20 nM Deletion  .ev..... . 2.1% -4:9D 10 nM Frameshift ......-———-- SWS  3,9% -1:1D
20 nM Insertion . ...... Xi.. 1.9% -2:31 10nM  Frameshift .. ..-------=-- - 31% -11:14D
20nM  Insertion .. .... TLi... 1.6% -1:61 10nM  Frameshift ......----- RAG.  17% 11
20 nM Insertion  ..... AME. ... 1.5% -3:11,-2:51 10nM  Frameshift ......----- TSWs  1,6% -2:21
20nM  Frameshift . .......: AG. 9.3% -1:11 10nM Stop  ..ommmomoos oo 13% -12:12D
20nM  Frameshift ........ -AG. 9.0% -6:5D 10nM__ Frameshift .....---------- 1.2% -4:3D,2:10D
20nM  Frameshift ..--——..<-WS 4.2% -16:16D 10nM Other - 10,5% Other
20nM  Frameshift ........ SSWS 2.2% 111D Seri2/ TYries
20nM  Frameshift ........ XAG. 1.8% 111 20nM___Wild-type VSYGKV---KLVL __ 0,0% No variant
20nM  Frameshift ........ ~-WS 1.3% -2:4D 20nM Insertion  ...... --L:... 37,6% -1:31
20nM Frameshift ........ - 1.0% 1:7D 20 nM Insertion ...... -—I.... 4,5% -3:3|
20nM  Frameshift  ........ - 1.0% -1:10D 20nM Deletion .....--—-= .. 3,8% -7:6D
20nM Other - 13.0% Other 20nM Insertion ...... --MR. .. 2,4% 1:21,2:11
20 nM Insertion ..... A--GQ... 2,1% -3:11,-2:11,1:11
20 nM Insertion ...... --TQ... 2,0% 1:31
20 nM Insertion ...... -—Xi... 1,8% -2:31
20 nM Insertion ...... -KF.... 1,8% -3:61
20 nM Insertion  ....IWKSL.... 1,7% -13:71,-1:21
20nM Deletion ......-——-=—- M 1,6% 1:9D
20nM Insertion  ...... ~XXi ... 1,3% -1:61
Frameshift
20 nM & other - 39,3% Other

Supplementary Figure 3: ERCC3 protein variants present in genome edited and triptolide resistant cells.

ERCC3 protein variants detected in HAP1 cells transfected with SpCas9 and sgRNAgrccak167- Transfected cells were treated with four different
concentrations of triptolide and the experiment was repeated once. Protein variants were obtained by CrispRVariants analysis of next generation
sequencing reads. Only variants detected above the 1% threshold are shown. Residues known to provide drug resistance upon mutation are
highlighted in blue and the Cas9 cut site is shown with a red arrowhead and a vertical dotted line.



Supplementary Figure 4
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54
c Protein Read CrispRVariants
Type Sequence Frequency ldentifier
Asps, W
Wild-type ..KVDEYGAKDY... 0.5% No variant
Deletion N 14.3% -12:6D
Deletion - 7.0% -18:9D
& | Deletion ;T 6.4% -10:9D
8 Deletion N et .. 4.6% -21:21D
O | Deletion R L 2.6% -9:3D
& | Deletion ~ --=-...... 2.1% -20:12D
Deletion N PR 1.6% -13:3D
Deletion e e 1.6% -14:6D
Deletion ... DLl 1.5% -8:9D
Deletion B i . 1.4% -14:18D
Frameshifts
and other - 56.4% Other

Supplementary Figure 4: generation of triptolide resistance mutations by CRISPR/Cas9-induced mutagenesis at the ERCC3P>|ocus.

a.  Schematic overview of the sgRNA targeting close to ERCC3 aspartic acids,, used for generation of triptolide resistance through Cas9 genome
editing.

b.  Cell viability assay showing the effect of triptolide on control and triptolide resistant, ERCC3P>* mutagenized HAP1 cells. Data points are
normalized to untreated cells and represent means + s.d. obtained from three experiments performed in triplicates. Cells were treated for 72h.

c.  Amino acid sequences of Cas9/sgRNAgrccaass transfected HAP1 cells treated with 10 nM triptolide as determined by CrispRVariants analysis
of targeted amplicon sequencing reads. The Cas9 cut site is shown with a red arrowhead and a vertical dotted line, the aspartic acids, is
highlighted with a blue column.



Supplementary Figure 5
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Supplementary Figure 5: assessment of cross-resistance between the different drug resistant and genome edited cells.
Cell viability assays showing the effect of selinexor, ispinesib or triptolide on wild-type (parental) and CRISPR/Cas9-mutagenized HAP1 cells. For
each drug-resistant drug-target pair, cross-resistance against the other two compounds was assessed. Data points are normalized relative to
untreated cells and represent averages * s.d. obtained from three experiments performed in triplicate. Cells were treated for 72h.



Supplementary Figure 6

a
XPO1c528 Protein Read CrispRVariants
~ - ypo1"T . Type Sequence Frequency Identifier
o o) Cyss
. § 1.0 & xpo1"" % Wild-type ‘..LGLyC’éRQ—ERG... 3.1% No variant
= .g 8 Deletion —— . .. 57.0% -12:6D
g & MNV ...SLP.LL. 1.4%  SNV:-10-8-7,-6,-4-3-2-123
3 2051 Frameshift  ...... Ki.0Q 3.0% -2:11
°= Other 35.5% Other
ox
0.0 T T T T T
-1 0 1 2 3
Log,,[selinexor] (nM) Protein Read CrispRVariants
Type Sequence Frequency Identifier
Aspy3o v Ala g
KIF 1AL Wild-type ..DPLAGIIP.. 11.3% No variant
Deletion — g1 - (I 25.2% -9:9D
+ e Deletion -P..... 19.1% -3:3D
s KIFLL Deletion . 6.4% -4:3D
3§ 104 NI E R 3 Deletion -1H---- 1.5% -6:3D
= £ 8 Deletion o 1.4% -5:3D
3 ; = Deletion -——E..... 1.1% -6:6D
z 205 = __ Deletion A-l..... 1.0% -7:3D
© % Frameshift .FGWYNS 6.3% -2:11
[ Frameshift EWLV*F 2.0% -2:21
0.0 . . | | ' Frameshift . ~WLV*F 1.6% -2:1D
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Supplementary Figure 6: generation of selinexor, ispinesib and triptolide resistant protein variants in HCT 116 cells by targeted
CRISPR/Cas9-induced mutagenesis. Transfected cells were treated for 2 weeks with 1 yM selinexor (XPO1), 10 nM ispinesib (KIF11) or 20 nM
triptolide (ERCC3) to obtain drug resistant cells. The same sgRNAs as shown in figure 1a were used for mutagenesis.

a.  Cell viability after 72h of control and drug resistant, SpCas9 mutagenized HCT 116 cells in the presence of increasing concentrations of the
respective drugs. Data points are normalized to untreated cells and represent means + s.d. from three experiments performed in triplicate.

b.  Amino acid sequences of the corresponding Cas9 mutagenized and drug resistant HCT 116 cells as determined by CrispRVariants analysis
of targeted amplicon sequencing of the edited locus. Residues known to provide drug resistance upon mutation are highlighted with blue
columns. The Cas9 cut site is highlighted by the vertical dotted line. Only variants detected with a read frequency =1% are shown.

c.  Overview of the abundance of the mutation types detected in mutagenized and drug resistant HCT 116 cells. The relative abundance of each

mutation type is shown and categorized per sample. Only one experiment per sample was performed. Results were obtained by targeted
amplicon sequencing analysis with CrispRVariants of the genome edited locus (ERCC3: locus S162, KIF11: locus A133, XPOL1: locus C528).
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Supplementary Figure 7: generation of selinexor, ispinesib and triptolide resistant protein variants in HL-60 cells by CRISPR/Cas9-
induced mutagenesis. Transfected cells were treated for 2 weeks with 1 uM selinexor (XPO1), 10 nM ispinesib (KIF11) or 20 nM triptolide
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(ERCC3) to obtain drug resistant cells. The same sgRNAs as shown in figure 1a were used for mutagenesis.

a.  Cell viability after 72h of control and the different drug resistant and SpCas9 mutagenized HL-60 cells in the presence of the respective drugs.

Data points are normalized to untreated cells and represent means * s.d. obtained from two experiments performed in triplicate.

b.  Amino acid sequences of the corresponding Cas9 mutagenized and drug resistant HL-60 cells as determined by CrispRVariants analysis of
targeted amplicon sequencing of the edited locus. Residues known to provide drug resistance upon mutation are highlighted with blue

columns. The Cas9 cut site is highlighted by the orange, vertical dotted line. Only variants with a read frequency 21% are shown.

c.  Overview of the abundance of the different mutation types in the mutagenized HL-60 cells. The relative abundance of each type is shown and
categorized per sample and only 1 experiment was performed for each sample. Results were obtained by targeted amplicon sequencing

analysis with CrispRVariants of the genome edited locus in selected cells (ERCC3: locus S162, KIF11: locus A133, XPO1: locus C528).
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Supplementary Figure 8: validation of resistance mutations by CRISPR/Cas9-induced homology directed repair with ssDNA templates.

a.  Viability of HAP1 cells transfected with either SpCas9 alone, Cas9 together with the resistant hotspot targeting sgRNA, Cas9 with the sgRNA
and a ssDNA donor template, or Cas9 with the sgRNA and a non-donor ssDNA template after treatment for 5 days with selinexor (2 uM,
XPOL1), ispinesib (10 nM, KIF11) or triptolide (40 nM, ERCC3), respectively. Data represent the average confluency with standard deviation of
a single well as visualized by 16 images taken of the same well by an IncuCyte ZOOM. Cells were treated 2 days after transfection.

b.  Sequencing chromatograms of HDR-edited HAP1 cells after treatment. Silent mutations were incorporated to control for HDR.

c.  Cell viability assays showing the effect of selinexor, ispinesib or triptolide on wild-type (parental) and respective HDR-edited HAP1 cells after
72h. Data points are normalized to untreated cells and represent averages + s.d. obtained from two experiments performed in triplicate.

d. Confocal fluorescence imaging of parental and HDR-edited XPO1 HAP1 cells transfected with the NLS-AcGFP-NES XPO1 cargo (green). In
addition, some cells were cotransfected with SpCas9 and a sgRNA pool targeting XPO1 to induce knockout of XPO1 (panel b). Two days after
transfection, cells were treated with DMSO (panel a) or 2 uM selinexor (panel c) for 3 hours and then imaged. Scale bars: 25 ym.

e.  Pulldown of XPO1 from wild-type and mutant XPO1HPR-S528VHI HAP] cells. Cells (2.5 x 10%) were collected and lysed in RIPA buffer after
treatment with DMSO or 2 pM KPT-9058 for 3 hours. KPT-9058 was extracted overnight at 4°C by streptavidin affinity chromatography
(Dynabeads MyOne Streptavidin T1). The total lysate (input) and extracted fractions (pulldown) were then separated on a Simple Wes system.
Indicated proteins were detected by chemiluminescent immunoblotting using primary and secondary-HRP conjugated antibodies.

f. Confocal immunofluorescence of mitotic spindle formation in parental or HDR-edited KIF11 HAP1 cells treated with DMSO (panel a) or 50 nM
ispinesib (panel c) for 2 hours. Some cells were transfected with SpCas9 and a sgRNA pool targeting KIF11 (panel b). Scale bars: 7.5 pm.
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Supplementary Figure 9: proof of concept for the identification of a drug’s target protein from a pool of 9 genes using the ispinesib-KIF11

drug-target interaction

a.  Overview of the workflow for the CRISPR/Cas9-based chemical target identification screen used for ispinesib.

b.  Cell viability after 72h of parental, Cas9* and the polyclonal pool of drug resistant mutagenized HAP1 cells treated with different
concentrations of ispinesib. Data points represent means * standard deviation obtained from two experiments performed in triplicate.

C. Representation of the different sgRNAs in cells before (after puromycin selection) and after treatment with 8 nM ispinesib as determined by
EdgeR analysis of next generation sequencing data. Each dot represents a different sgRNA and a value of 1 was added to the read count to
facilitate log transformation. Fold change was determined by dividing the adjusted read count per million reads (RPM) of the sgRNAs enriched
after ispinesib treatment by the adjusted read count per million reads of the sgRNAs detected after puromycin selection.

d.  Overview of sgRNA hits with a fold change >100 identified in surviving cells 14 days after ispinesib treatment. All sgRNAs targeted KIF11.

e. Enriched sgRNAs were cloned individually and transfected into parental HAP1 cells stably expressing SpCas9 to validate the results. Three
days after transfection, cells were treated with 10 nM ispinesib for 5 days and surviving cells were counted using trypan blue exclusion. An
sgRNA targeting the AAVS1 safe harbor locus on chromosome 19913.42 was used as negative control. Values represent means % s.d.
obtained from two independent experiments.

f. Amino acid variants detected in the KIF11 alal33 locus of the resistant pool of cells. The asp130 and the alal33 residue are highlighted and
the sgRNA cut site (KIF11_156/157) is highlighted with a red arrowhead. Alterations were uncovered by CrispRVariants analysis of next
generation sequencing data. Only variants with a frequency above 1% are shown.
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Supplementary Figure 10: the enriched NAMPT sgRNAs confer resistance to multiple myeloma cells and KPT-9274 resistant cells are
cross-resistant to the classical NAMPT inhibitor FK866.

a.

Selection of KPT-9274 resistance in MIA PaCa2 and OPM-2 cells using highly enriched NAMPT sgRNAs identified in the KPT-9274 screen.
Cells were cotransfected with the indicated NAMPT sgRNAs and SpCas9. Two to three days after transfection, cells were treated for 8 days
(MIA PaCa2) or 22 days (OPM-2) with the indicated concentration of KPT-9274. For MIA PaCaz2 cells, confluency was measured using an
IncuCyte Zoom. For OPM-2 cells, the amount of surviving cells was measured by trypan blue exclusion cell counting.

Chemical structure of FK866.

The cell populations that survived the mutagenesis screen with KPT-9274 are cross-resistant to the NAMPT inhibitor FK866. Cell viability
assays show the effect of FK866 on parental HAP1 cells stably expressing SpCas9 and the polyclonal mutagenized KPT-9274 resistant cells
obtained from the CRISPR/Cas scanning screen. Data points were obtained 72h after addition of the compound, were normalized relative to
untreated cells and represent averages + s.d. obtained from two (HAP1) or five (K-562) experiments performed in triplicate.

NAMPT sgRNAs enriched in the KPT-9274 mutagenesis screen confer FK866 resistance to HAP1 cells. Parental HAP1 cells stably
expressing SpCas9 were transfected with the indicated sgRNAs and treated with 15 nM FK866 for a period of 8 days. Cell confluency was
then measured using an IncuCyte Zoom.

Cell viability assay showing the protective effect of B-nicotinamide mononucleotide (B-NMN) on parental HAP1 cells stably expressing SpCas9
in the presence of increasing concentrations of KPT-9274. Data points were obtained after 72h, normalized to untreated cells and represent
averages t s.d. obtained from two (HAP1) or four (K-562) experiments performed in triplicate.
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Supplementary Figure 11: validation of KPT-9274 resistance mutations in NAMPT by CRISPR/Cas9-induced HDR.

a. Sequencing chromatogram of NAMPT in HDR-edited HAP1 cells stably expressing SpCas9. Cells were transfected with a NAMPT targeting
sgRNA and a HDR donor template containing the G383del mutation together with a silent mutation not identified in our screen to control for
HDR. Two days after transfection, cells were treated with 300 nM KPT-9274 for 1-2 weeks.

b.  Cell viability assay showing the effect of KPT-9274 on wild-type, Cas9+ (parental) and polyclonal G383del HDR-edited HAP1 cells after 72h.
Data points are normalized to untreated cells and represent averages = s.d. obtained from three experiments performed in duplicate.

c.  Cell viability assay showing the effect of FK866 on wild-type, Cas9+ (parental) and polyclonal G383del HDR-edited HAP1 cells after 72h. Data
points are normalized to untreated cells and represent averages + s.d. obtained from three experiments performed in triplicate.

d.  Knockout of NAMPT using CRISPR/Cas9-mediated genome editing shows that NAMPT is important for cell survival. HAP1 or K-562 cells
stably expressing SpCas9 were transfected with sgRNA plasmid pools targeting the indicated gene. The following day, cells were treated for
24 hours with puromycin to select for transfected cells. Four days after selection, surviving cells were counted using trypan blue exclusion.
KIF11 is an essential gene and served as positive control, while non-targeting sgRNAs were used as negative control. Values represent
means + s.d. obtained from two independent experiments.
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Supplementary Figure 12: crystallization of KPT-9274 with NAMPT dimer.

a.

b.

The electron density map of the ligand (yellow) in the NAMPT binding site at 16 shows a perfect match between the ligand and the observed

density.

Data collection and refinement statistics (molecular replacement).
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Supplementary Figure 13: generation of triptolide resistance by AsCpfl-mediated genome editing near the ERCC3P%* |ocus.

a.  Schematic overview of AsCpfl-mediated mutagenesis near the ERCC3P5* locus. Asp54, known to provide resistance upon mutation is
highlighted in blue. The crRNA cutting site is denoted by red arrows.

b.  Cell viability after 72h of wild-type parental and polyclonal mutagenized HAP1 cells treated with different concentrations of triptolide. Signals

are plotted relative to the untreated control and data points represent means + s.d. obtained from three experiments performed in triplicate.

Amino acids variants identified in the triptolide resistant HAP1 cells mutagenized at the ERCC5* locus. Only reads with a read frequency

above 3% are shown. Variants were obtained by CrispRVariants analysis of next-generation sequencing reads. Amino acids Ala4l to Ser49

are shown and no mutations were detected at Asp54.
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Supplementary Figure 14: crRNA sequencing results of single-cell derived selinexor resistant colonies obtained from the pool of
resistant cells.

a.

Sequencing chromatogram of sgRNAs present in single-cell derived selinexor resistant HAP1 colonies as obtained by Sanger sequencing.
Each chromatogram denotes a different clone. The reference sequence above contains the XPO1¢528 codon targeting crRNA sequence. The
first clone contains a single crRNA targeting codon XPO1¢528, The second clone contains 2 crRNAs, one targeting codon XPO1¢528 and one
targeting codon RSP3aF138 (AGTAAAACCAACACAGAACAGAC).

All single-cell derived clones contained the XPO1¢528 targeting crRNA and some clones were transduced with 2 crRNAs. Some mismatches in
the AsCpfl guide sequences were detected and are underlined.



