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Figure S1, related to Figure 1. Effective synergy at sub-GI50 concentrations.  
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(A) In-vitro biochemical IC50 of S1181 on CHK1 activity. 
(B) Cytotoxicity assay. Cells were treated with gemcitabine and S1181 in an 8 X 8 concentration format for 72 hours. Cell 
viability was determined by measuring the total protein content using the sulforhodamine B assay. The readout was analyzed 
independently with the three synergy models. Concentrations that yielded effective synergy (as defined in main text) are 
boxed in white. Data are represented as mean ± SD, n=3-4. 
(C) Immunoblotting for K8484 cells treated for 24 hours as indicated. Ponceau S was used as loading control. 
(D) Immunoblotting for Panc-1 cells treated for 72 hours as indicated. Actin was used as loading control. 
(E) Representative images of Panc-1 cells treated for 72 hours as indicated. Arrowheads denote examples of apoptotic cells. 
Note the cellular debris on the background in the image for the combination treatment; it increased over time as captured by 
time-lapse microscopy (not shown). Scale bar, 200um.  
(F) TUNEL assay (Click-it reaction) in MIA PaCa-2 cells treated with 10nM gemcitabine+1uM S1181 for 72 hours. Scale bar, 
20um. 
(G) Clonogenic assay. Representative images of colonies for results in Figure 1E are shown. 
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Figure S2, related to Figure 2. Mitotic entry at synergistic concentrations. 
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(A) Cytotoxicity assay. MIA PaCa-2 cells were treated with gemcitabine and CHIR-124 in an 8 X 8 concentration format for 72 
hours. Data were analyzed with the three synergy models as described earlier. Data are represented as mean ± SD, n=3. 
(B) Immunoblotting for MIA PaCa-2 cells treated for 24 hours as indicated. 
(C) Mitotic index. Quantification of the mitotic population in cells treated for 24 hours as indicated was performed. Data are 
represented as mean ± SEM, n=3-4. Synergistic concentrations were used (refer to Figure 1 legend). 
(D) Quantification of DNA content (as measured by DAPI staining) of G1 and mitotic MIA PaCa-2 cells treated as indicated.  
(E) Immunoblotting for K8484 cells treated for 24 hours as indicated. 
(F) Immunoblotting for Panc-1 cells treated for 24 hours as indicated. 
(E-F) Blue font indicates synergistic concentrations. 
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Figure S3, related to Figure 3. Cell fate upon gemcitabine and CHK1 inhibition. 
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(A) Growth kinetics profiles of K8484 and Panc-1 cells treated as indicated. Synergistic concentrations of gemcitabine were 
used, i.e. 10nM for K8484 and 30nM for Panc-1. Data are represented as mean ± SEM. 
(B) Representative cell cycle profiles for K8484 and Panc-1 cells treated for 24 hours as indicated. Synergistic concentrations 
were used (refer to Figure 1 legend). For quantification of S-phase population, see Supplementary Table S2. 
(C) Time-lapse images of MIA PaCa-2 Fucci cells at various stages of the cell cycle. Scale bar, 50um. 
(D) Fate profiles of 100 untreated individual MIA PaCa-2 Fucci cells from the point of imaging to the end of the first observed 
mitosis. Solid bar denotes the duration of the specified phase of each 1st-generation cell and is ranked according to S/G2 
duration (green bar). Dotted bar denotes the outcome of the observed mitosis without further temporal reference. Data were 
pooled from three biological replicates. 
(E) Daughter cell fates. 75 pairs of daughter cells arising from the same MIA PaCa-2 Fucci mother cells treated with 10nM 
gemcitabine+1uM S1181 were followed over time. Their fates were classified into three distinct categories: division (i.e. 
successful cytokinesis), cytokinesis failure and elimination (death, senescence, interphase arrest). Data were pooled from 
three biological replicates. 
(F) Cross-generation mitotic duration in MIA PaCa-2 Fucci cells treated with 10nM gemcitabine+1uM S1181. Cells that were 
initially at G1 (1st generation) that subsequently produced at least one dividing daughter (2nd generation) were tracked for 
their mitotic durations. Blue marks cells with successful cytokinesis, red marks cells that failed to divide. Data are represented 
as mean ± SEM. A paired two-tailed t-test was used for significance, ****p≤0.0001.  
(G) Percentage of 1st- and 2nd-generation MIA PaCa-2 Fucci cells that underwent division or not following 10nM 
gemcitabine+1uM S1181. Data were pooled from three biological replicates. 
(H) Cell cycle duration in MIA PaCa-2 Fucci cells treated with 10nM gemcitabine+1uM S1181. 89 daughter cells were followed 
for their S/G2 and subsequent mitotic durations. Blue marks cells with successful cytokinesis, red marks cells that failed to 
divide. The Spearman correlation coefficient r and p-value (two-tailed) are shown. 
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Figure S4, related to Figure 4. Replication stress upon gemcitabine and CHK1 inhibition. 

(A) EdU incorporation. Asynchronous HT-29 cells were treated as indicated for 10 hours, labelled with 10uM EdU in the final 
45 minutes and fixed for EdU detection. Quantitative microscopy was performed to determine the total EdU intensities per 
nucleus of >6000 individual cells/sample. Data are represented as mean ± SEM. A two-tailed t-test was used for 
significance, ****p≤0.0001.  
(B) Immunoblotting for Panc-1 cells treated for 72 hours as indicated. Lysates were probed for RPA proteins. Arrowhead 
denotes mobility shift, implying post-translational modification of RPA. 
(C) Immunofluorescence in MIA PaCa-2 cells treated for 24 hours at synergistic concentrations (10nM gemcitabine, 20nM 
CHIR-124). Quantitative microscopy was performed to determine the total fluorescence intensities per nucleus. 
Respectively, blue, yellow and red mark individual cells that were positive for yH2AX, for RPA32 S4/8 and for both markers. 
Percentages of double-positive cells are shown. 
(D) Quantitative microscopy for MIA PaCa-2 cells treated with gemcitabine+S1181 from Figure 4B (a) was depicted here 
alongside cell cycle distribution (b). Respectively, blue, yellow and red mark individual cells that were positive for yH2AX, for 
RPA32 S4/8 and for both markers. Note in (b) that the majority of double-positive cells were in S-phase. Representative 
galleries (c) were generated from each quadrant in (a) using the iCys (CompuCyte) software. The cell in the centre of each 
image was the one scored. Scale bar, 25um. 
(E) Fluorescence profiles of indicated proteins in a MIA PaCa-2 cell treated with gemcitabine+S1181. Scale bar, 5um. 
(F-G) Cell proliferation in Panc-1 cells treated as indicated at synergistic concentrations (30nM gemcitabine, 3uM S1181). 
Three random fields of view per sample were imaged by time-lapse microscopy at every 3 hours. Data are represented as 
mean ± SEM, n=3. Area under the curve was used as the surrogate for growth over time, and a two-tailed t-test was used 
for significance between GEM+S1181 and GEM+S1181+Roscovitine or GEM+S1181+Cdc7i in (F). *p≤0.05, **p≤0.01. 
Roscovitine and Cdc7i were used at 10uM and 1uM, respectively. CDK1i was used at 1uM and 5uM as indicated. 
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Figure S5, related to Figure 5. Mitotic aberration upon gemcitabine and CHK1 inhibition. 
(A) Immunofluorescence in CDK1i-synchronized MIA PaCa-2 cells released into 10nM gemcitabine+1uM S1181 (0.5-2h). 
Representative mitoses are shown. Scale bar, 30um.  
(B) Immunofluorescence in MIA PaCa-2 cells treated for 24 hours as indicated (10nM gemcitabine, 1uM S1181). Arrowheads 
denote yH2AX-positive cells in S1181-only and in gemcitabine-only treatments. Note the pan-nuclear staining of yH2AX that 
was typical of S1181-treated samples. Scale bar, 10um. 
(C) Stacked confocal images of mitotic Panc-1 cells treated for 24 hours with 30nM gemcitabine+3uM S1181+10uM roscovitine. 
Twelve pHH3-positive cells were randomly selected and were imaged at high resolution. Scale bar, 10um.  
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