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Figure S1

A

NCI-H82 NJH29 NCI-H69 NCI-H82 NCI-H82 NJH29 NJH29 Tol. NCI-H69 NCI-H69 Tol.
25 00 7 Naive Tolerant Naive Tolerant Naive Tolerant
o 2 ] T
£g 8 V 1 24V 1 28V 124V 124V 1248V 1 24
LS 60 E kDa
£2 . . ] CDK1 | | %
T k] — Naive
- —
_E;O\o 20 1 — AZD1775-tolerant P-CDK1 (Y15) Jl-—l-— - »
o= ol L HSP90 {umm s [ o [ O O O [
VUKV AN K O AN I X A AN
APV O APV ANV O
D> O D> O D> O
Log, (AZD1775 pM) Log, (AZD1775 uM) Log, (AZD1775 uM)
C . " X Growth-promoting & Protective WEE1i
Growth-promoting & Sensitizing WEE1i p— . OGO i
0044772: mitotic cell cycle phase transition : neg.a.llve regu a.llon ° signa |ng. 6 :
0006397: MRNA processing 0031331: positive regulation of cellular catabolic process :
0006281: DNA repair 0034332: adherens junction organization —
0007059: chromosome segregation ] :
888%32? DNf\ duple? ul?winding 2 4 6 8 10 g’ H
: replication forl " f - «LCE{D ATXN2L
0000082: G1/S transition of mitotic cell cycle Protective WEET T o S ..
0006360: transcription by RNA polymerase | 0032055: neg. reg. of translation in response to stress g ‘PPP2CA
0001833: inner cell mass cell proliferation 1902115: regulation of organelle assembly = < PRKRIP1 CC[_’?I% 1 GON1LT
0006302: double-strand break repair 0070169: positive regulation of biomineral tissue dev. g CRRKA e o ®* * MEN
0 2 4 8 10 12 14 16 0042770: signal transduction in response to DNA damage . geena
log10(P) FTEN 0000183 irsilencing at rDNA 2 AKAP7
Sensitizing WEE1i A ggggggg: cell adhesion {noleculetl;inding GPOTEN oo
. " " 5 . neuron projgction membrane
0032869: cellular response to insulin stimulus | 8 485" |0046467: membrane | ipid biosynthetic process
0031623: receptor internalization 3?2 CDH2 0031300 intrinsic component of organelle membrane
0009410: response to xenobiotic stimulus > RALGAPB - NPRI2 peppcs  |0004222: metalloendopeptidase activity o
0051348: negative reg. of transferase activity & PPP2CA CENF FRYLNPRLS -
0051606 detection of stimulus 5 0 1 2 3 4 6 0 2 H
0005911: cell-cell junction b e R ERK LA, -log10(P) AZD1 | NJH2
0072583: clathrin-dependent endocytosis f ol PARPS A8y EIF2AKY4 775-tolerant NJH29
0005874: microtubule 8 [ sKAt RANBPY EiFopl  PIDD SERBP1 Fold chan I
0048156 tau protein binding £ ASPM EOLES PARP1| EIF2AK3 ATFEEP120 GCN1L1 E old change (log,)
0035082: axoneme assembly j RRMipppicc CCNE2 MEN1
0009612: response to mechanical stimulus s RO WEE1CD CDK2 BRD8
0099024: plasma membrane invagination 8_2 PPP1R15B MT?FRRMZ CCNA2
00 05 10 15 20 25 30 35 40 PKMYT1 ADSL FTSJ3 Growth-inhibiting 4 R=0.031, p=2.5e-05 fEIFZAK‘t f
-og10(P) SO GAPDH Protective WEE1i ’
TSEN54 CDIPT " -
0044772: mitotic cell cycle phase transition 8832%255 igm\la;ﬁgessing z
0006281: DNA repair AR B . g
001 02125 response to ionizing radiation WEE i screen fold change (log,) %ggggi {I‘;‘,‘,’;’;ﬁ;‘gg‘i’o?fg,‘;f e § N
000 67T AV TETSEEE 0006352: DNA-templ. transcription, initiation / cell cycle S g
0000075: cell cycle checkpoint 0006914: autophagy < O
kT N I 0098798: mitochondrial protein complex R
- Spindle organizatiol Growth-inhibiting 1903311: regulation of mRNA metabolic process N~ g0
0098687: chromosomal region ) P . 0003682 chromatin bindin - c
0016779: nucleotidyltransferase activity Sensitizing WEE1i i el - [aliv]
BErie2: P Dol sk crganzaton L ST ko 85
0005819: 2;5,3.1’ Y 0043021: ribonucleoprotein complex binding T
0043021: ribonucleoprotein complex binding 00513065 mitotic sister chromatid separation & B
0006283: transcription-coupled nucleotide-excision repair 0000792: heterochromatin T Ww
0006401: RNA catabolic process 0006397: mRNA processing =
0 2 6 8 10 12 o 1 2 3 4 6
-log,,(P) -log,(P) -4
—4 ) 0 2 4
NCI-H82 AZD1775-tolerant
Fold Change (log,)
F NCI-H69 G H
R=0.083 p<22e-16 R=0.0049, p=0.5
N [
6 > 2 > 2
) ko) o
o .« HDAGs o °
2 0 « DAZAP1
; CSNK1A1 . {CReBBP SENPS %’ g
> + ADSS CENPU 0 < =
T ¢ ° UBE2R (Sl (S
3 ° b=
o o (<}
[ s
o @
© o
: T T
(SR (S
z z
0
-2 -1 0 -4 -2 0 2 4 -4 -2 0 2 4

mCherry (GCN27)

Fold Change (log,)

AZF1775-naive NCI-H82

AZD1775-tolerant NCI-H82
Fold Change (log,)

AZD1775-tolerant NCI-H82

DMSO AZD1775 DMSO AZD1775
4 627 164 256 2 4 360 10 4 620 8
&
P
188 84 O
L R A B R AL N O}
AZD1775 -
f
53 4 &
<
E E 5}
E E €
1 226 5414 107 150
T e

GFP (WT)

AZD1775-tolerant NJH29
Fold Change (log,)



Figure S1, related to Figure 1. Characterization of the response of human SCLC cell lines
to AZD1775 treatment and overview of the genome-wide CRISPR/Cas9 screens.

(A) AlamarBlue cell viability assays with naive SCLC cell lines and the same cell lines selected
to be more tolerant to AZD1775 by growth in increasing concentrations of this drug in response
to different concentrations of AZD1775 (2 uM to 0.03125 uM for 5 days). N=3 for NCI-H82 and
NJH29 naive and AZD1775-tolerant cells (6 replicates per condition); n=1 for NCI-H69 naive
and AZD1775-tolerant cells (6 replicates per condition).

(B) Immunoassay for CDK1 and CDK1 phosphorylated at tyrosine 15 (Y15) in response to
AZD1775 treatment (1 hr or 24 hr, NCI-H82 and NJH29: 0.4 pM; rest 0.8 uM), compared to
vehicle-treated cells (V, 1 hr) in naive and AZD1775-tolerant SCLC cell lines (n=1). HSP90 is a
loading control. Y15 is the direct target of WEE1 on CDK1.

(C) Gene ontology of six categories (as noted) from the fold change between the AZD1775 vs.
DMSO comparison (day 21) and the day 0 vs. day 21 comparison (DMSO condition) in the
CRISPR/Cas9 screens for NCI-H82 tolerant cells. As an example, “Protective WEE1i” means
protective effects of the gene knockout in the screen when cells are treated with AZD1775.

(D) Enrichment of genes from AZD1775-tolerant NJH29 cells in a genome-wide CRISPR/Cas9
screen (AZD1775 vs. Control, day 21), as in Figure 1B with NCI-H82 cells.

(E) Correlation of the fold change values from the CRISPR/Cas9 screens in AZD1775-tolerant
NJH29 and AZD1775-tolerant NCI-H82 cells.

(F) Enrichment of genes from AZD1775-tolerant NCI-HG69 cells in a genome-wide CRISPR/Cas9
screen (AZD1775 vs. Control, day 21), as in Figure 1B with NCI-H82 cells.

(G) Correlation of the fold change values from the CRISPR/Cas9 screens in AZD1775-tolerant
NCI-H69 and AZD1775-tolerant NCI-H82 cells.

(H) Correlation of the fold change values from the CRISPR/Cas9 screens in AZD1775-tolerant
NCI-H69 and AZD1775-tolerant NJH29 cells.

(I) Representative flow cytometry analysis in competition assays between naive and tolerant
NCI-H82 cells: GCN2” or CReP” cells were labeled with a lentiviral vector expressing mCherry

while control wild-type cells were labeled with lentiviral vector expressing GFP.
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Figure S2, related to Figure 2. GCN2 activity in different SCLC cell lines upon WEE1 kinase
inhibition.

(A) Analysis of the GCN2 pathway by immunoassay in NCI-H82 cells (AZD1775-naive) in
response to arginine starvation. HSP90 is a loading control (n=1).

(B) Analysis of the GCN2 pathway by immunoassay with AZD1775 treatment (0.4 uM) in NClI-
H82 and NJH29 naive and AZD1775-tolerant cells. Control: DMSO at 1 hour. HSP90 is a loading
control (n=1 per cell line).

(C) As in (B) with NCI-H69 cells and 0.8 yM AZD1775.

(D) As in (A) with NCI-H69 cells.

(E) As in (B) with NCI-H2081 cells and 0.8 yM AZD1775.

(F) Commonly downregulated genes in an RNA-seq analysis of NCI-H82 and NJH29 cells (n=3
per condition) after a 24-hour treatment with AZD1775 (0.4 uM). Heatmaps indicate gene counts
in each replicate.

(G) GO term analysis for commonly upregulated gene in NCI-H82 or NJH29 after a 24-hour
treatment with AZD1775 (0.4 uM) (n=3 per condition).

(H) Differentially regulated genes between naive and AZD1775-tolerant NCI-H82 and NJH29
cells following RNA-seq analysis (p-adj < 0.05).

() Enrichment analysis of transcription factors using TRRUST transcriptional regulatory
database using differentially regulated genes between naive and AZD1775-tolerant NCI-H82
and NJH29 cells. ATF4 is highlighted in red.

(J) Immunoblot for GCN2 on the eluate and captured fractions with different concentrations of
AZDA1T7T75.

(K) Immunoblot for GCN2 on the eluate and captured fractions with different concentrations of
PD407824.

(L) Raphin1 titration in naive and AZD1775-tolerant NCI-H82 cells measured by alamarBlue
assays, SEM (n=6).

(M) Analysis of the EIF2A phosphorylation by immunoassay in NCI-H82 cells and NJH29 cells
(AZD1775-naive) upon increasing concentrations of Raphin1 (0-256 yM) (n=1).

(N) Raphin1 titration in NCI-H82 cells treated with different concentrations of siRNA targeting
WEE1 (siWEE1).

(O) Raphin1 titration in NJH29 cells treated with different concentrations of SIWEE1 (n=3, SEM).



Supplemental Figure 3
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Figure S3, related to Figure 3. AZD1775 treatment reduces SCLC tumor growth.

(A) Tumor growth of NCI-H82 cells in subcutaneous tumors in NSG mice with vehicle or
AZD1775 treatment (90 mg/kg, dosed by oral gavage for 5 days followed by a 2-day break per
week). Mice per group: Tolerant vehicle: n=4; Naive vehicle: n=4; Tolerant treated: n=3; Naive
treated: n=4; n=1 experiment. T-Test, p-value: 0.05-0.01 (*), 0.01-0.001 (**), < 0.001 (***).

(B) Body weight of mice as in (A).

(C) Representative flow cytometry data for the in vivo competition assays. Cell populations
displayed and percentage of cells in each gate.

(D) In vivo competition assay with GCN27 (mCherry*) and WT (GFP*) NCI-H82 cells. Percent
of GCN2” cells are displayed between the treated group and untreated group. T-Test, p-value:
0.05-0.01 (*), 0.01-0.001 (**), < 0.001 (***). Mouse numbers per condition indicated in plot.



