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987 Fig. S6. Breakpoint analysis and filtering strategy

988 (A) The plot is showing the breakpoints per cell by genomic location, identified with
989  BreakpointR. Each dot represents a breakpoint. On the top panel the stack-histogram
990 shows the quantification per genomic position (500 Kb bins). The panel on the right
991  shows the histogram of the quantification of total breakpoint per cell. Chromosome Y
992  was removed due to the low read mappability.

993 (B) Histogram histogram shows the quantification of breakpoints per genomic position
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(4Mb binned genome) after filtering for H2b"" (WT) specific-recurrent regions.

(C) Violin plot of the BP count per Mb by chromosome.

(D) The plot shows the correlation between the chromosome size and the median BP
count per chromosome. The grey bar represents the standard deviation for each

chromosome and condition.
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Fig. S7. Breakpoint enrichment at specific loci
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(A) UCSC visualization of the accumulation of breakpoints at H2b (left-upper panel)

and Sting loci (left-lower panel). The violet histogram represents the overlapping BP

count. The blue bar is the confidence interval of the BP per cell. Each row is a single

cell, and the directionality can be visualized by the vertical bars that are binned reads

(Watson= orange; Crick= green). At the bottom a mirrored plot of a representative cell
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1008 possessing a BP at the gene locus. Right panels: Percentage of cell fraction with
1009  breakpoints on the H2b and Sting loci.

1010 (B) Representative ideograms of inverted region and UCSC visualization of the
1011 accumulation of breakpoints at the inversion borders. The violet histogram represents
1012  the overlapping BP count. The blue bar is the confidence interval of the BP per cell.
1013  Each row is a single cell, and the directionality can be visualized by the vertical bars
1014  that are binned reads (Watson= orange; Crick= green). Right panels: Percentage of

1015 cell fraction with inversion.
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1017

1018 Fig. S8. cGAS-STING pathway regulates HR in an IFN-l independent manner
1019  (A-B) Immunofluorescence staining of yH2AX following AraC treatment in MODE-K
1020  cells. MODE-K STING™ (A) and MODE-K cGAS™ (B) cells were treated with 2.5 yM
1021 AraC for 20 h and stained for yH2AX by immunofluorescence. Representative images
1022  (Left) and quantification of nuclear yH2AX fluorescence intensity (Right) are shown for
1023  each genotype. Each dot represents the mean nuclear yH2AX fluorescence intensity
1024  across all cells within a single image. Significance was determined using unpaired two-
1025 tailed Student’s test.

1026  (C-D) HR related protein yH2AX (C) and ATM (D) assessed by western blot in MODE-
1027 K cGAS™ cells.

1028  (E) MODE-K cGAS™ cells were treated with 2.5 uM AraC for 20 h and subjected to a
1029 comet assay. DNA damage level was quantified by measuring comet tail length.

1030 Significance was determined using unpaired two-tailed Student’s test.
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(F) MODE-K WT, STING™, and cGAS™ cells were treated with 2.5 yM AraC and/or
100ng/ml IFN-( for 20 h, as indicated. Protein levels were analyzed by western blot.
(G to 1) siRNA-mediated knockdown of canonical cGAS/STING pathway. MODE-
K WT cell was transfected with siRNAs targeting Ifnar1(G), Tbk1(H), Irf3 (1) or with a
non-targeting control siRNA, then stimulated with 2.5 yM AraC for 20h. Protein levels
were measured by western blot assay.

(J) MODE-K WT, STING™, and cGAS™ cells were treated with 2.5 uM AraC for 20h.
Protein levels were analyzed by western blot.

For all the significance analysis: ns = not significant, * p<0.05, ** p<0.01, *** p<0.001,

% p<0.0001.
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1044  Fig. S9. Phospho-kinase profiling reveals altered kinase activity networks in
1045 MODE-K STING™ cells under control and AraC treatment

1046 (A and B) Kinome tree visualization of upstream kinase activity in MODE-K cells.
1047  Upstream kinase analysis results are mapped onto the kinome tree, comparing MODE-
1048 K STING™ with WT under control (A) conditions and AraC (B) treatment. Colors
1049 indicate relative kinase activity in MODE-K STING™ versus WT (blue, decreased; red,
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1050 increased).

1051  (C) Box plots showing the sum of log2-transformed fluorescence signal intensities of
1052  tyrosine kinase (PTK) phosphorylation levels on the chip.

1053 (D) Upstream kinase analysis based on degree of phosphorylation from serine-
1054  threonine kinase assay (STK) of MODE-K STING” compared with WT. Based on
1055  activity and phosphorylation pattern a prediction of the active kinase is given by the
1056  BioNavigator 6 software. Size of the peptide set is shown by dot size. Color code
1057  ranges from red (high specificity) to black (low specificity) and kinases are sorted by
1058  specificity score.

1059 (E and F) Representative peptides supporting kinase assignment. Representative
1060 peptide signals are shown for (E) CDK1 and (F) CDKL1.

1061  (G) EnrichR pathway enrichment based on upstream kinase analysis. Kinases inferred
1062 to have decreased or increased activity in AraC treated MODE-K STING™ compared
1063  with WT were converted to gene names and used as input for EnrichR. Bar plots show
1064  enriched terms ranked by significance (logP; top to bottom), with decreased-activity
1065 kinases shown in the upper panel and increased-activity kinases shown in the lower

1066  panel.
1067
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1069 Fig. S10. Differential roles of STING and cGAS in regulating DNA damage-
1070 induced p53 signaling via Ddit4/

Relative mRNA levels
Relative mRNA levels

1071 (A and B) Gene expression of Mdm2 and Ddit4/ quantified by Tagman assay from
1072 MODE-K STING™ cells treated with 2.5 MM AraC for 24h, relative to MODE-K WT.
1073  Significance was determined using unpaired two-tailed Student’s test.

1074 (C and D) Gene expression of Mdm2 and Ddit4/ quantified by Tagman assay from
1075 MODE-K cGAS™ cells treated with 2.5 uM AraC for 24h, relative to MODE-K WT.
1076  Significance was determined using unpaired two-tailed Student’s test.

1077 For all the significance analysis: ns = not significant, * p<0.05, ** p<0.01, *** p<0.001,
1078  **** p<0.0001.

1079
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1081 Fig. S11. STING-deficient tumors exhibit elevated CDK1 activity and vulnerability
1082 to CDK inhibition

1083 (A and B) Immunohistochemical staining of CDK1 in tumor tissues derived from
1084  H2b/STING“EC mice. Representative picture of CDK1 staining (A). Proportion of
1085 CDK1-positive tumors (B).

1086 (C and D) Representative pictures (C) and CellTiter-Glo assay (D) from H2b/STING
1087  “EC tumor organoids treated with Control (DMSO) or 1 yM AZD5438 for 72h.
1088  Significance was determined using unpaired two-tailed Student’s test.

1089  For all the significance analysis: ns = not significant, * p<0.05, ** p<0.01, *** p<0.001,
1090  **** p<0.0001.
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1092

1093 Fig. S12. STING axis status associates with CDK inhibitor response in mouse
1094  tumor organoids and human CRC cell lines

1095  (A) Cell viability following AZD5438 treatment in MODE-K cell lines. MODE-K WT,
1096  STING-/-, and cGAS-/- cells were treated with 1 yM AZD5438 for 72 h. Cell viability
1097  was assessed using the CellTiter-Glo luminescent cell viability assay. Significance was
1098 determined using unpaired two-tailed Student’s test.

1099 (B to F) AZD5438 dose—response and IC50 determination in tumor organoids. Tumor
1100 organoids were treated with a gradient of AZD5438 (Ctrl, 0.25, 0.5, 1, 2.5, and 5 pM)
1101  for 3 days. Cell viability was quantified using the CellTiter-Glo luminescent assay, and
1102  dose-response curves were used to calculate I1Cso values. ICso values in S| tumor

1103  organoids derived from LSL-Braf/®3"E2EC mouse line (B). ICs in LSL-Kras®'2PAIEC

50


https://doi.org/10.64898/2026.02.17.706442
http://creativecommons.org/licenses/by/4.0/

bioRxiv preprint doi: https://doi.org/10.64898/2026.02.17.706442; this version posted March 25, 2026. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in

1104
1105
1106
1107
1108
1109
1110
1111
1112
1113

1114

perpetuity. It is made available under aCC-BY 4.0 International license.

tumor organoids (C). ICso values in different H2b/STING*E® mouse (D-F).

(G to N) AZD5438 dose-response and IC50 determination in human colon
adenocarcinoma cell lines. Indicated human colon adenocarcinoma cell lines were
treated with a gradient of AZD5438 (Ctrl, 0.25, 0.5, 1, 2.5, and 5 uM) for 3 days. Cell
viability was quantified using the CellTiter-Glo luminescent assay, and dose—response
curves were generated to calculate ICso values for each cell line.

(O) cGAS-STING protein levels in human colon adenocarcinoma cell lines were
assessed by western blot.

For all the significance analysis: ns = not significant, * p<0.05, ** p<0.01, *** p<0.001,

% p<0.0001.
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1115

1116 Table S1: Antibody List
Antibody Source Catalog Dillution Usage
STING Cell Signaling Technology | 13647S 1:1000 WB
ATM Cell Signaling Technology | 2873T 1:1000 WB
p-ATM santacruz sc-47739 1:1000 WB
cGAS Cell Signaling Technology | 31659S 1:1000 WB
P53 Cell Signaling Technology | 2524S 1:1000 WB
TBK1 Cell Signaling Technology | 3013S 1:1000 WB
p-TBK1 Cell Signaling Technology | 5483S 1:1000 WB
yH2AX Cell Signaling Technology | 2577S 1:1000 WB
WIP1 Cell Signaling Technology | 11901 1:1000 WB
cdc2 (CDK1) Cell Signaling Technology | 28439S 1:1000 WB
_?}cgf)z(p-com Cell Signaling Technology | 9114S 1:1000 WB
P21 Cell Signaling Technology | 37543S 1:1000 WB
RnaseH?2 Shared by collaborator (2) | - 1:1000 WB
NBS1 Cell Signaling Technology | 14956 1:1000 WB
B-actin Cell Signaling Technology | 4970S 1:3000 WB
IRF3 abcam ab76493 1:1000 WB
mouse HRP Amersham Biosciences NA931V 1:2000 WB
rabbit HRP Amersham Biosciences NA934V 1:2000 WB
p-ATM santacruz sc-47739 1:100 IF
yH2AX Cell Signaling Technology | 2577S 1:500 IF
Alexa Fluor 488- | 1o Fisher Scientific | A11070 | 1:500 IF
goat anti-rabbit
cdc2 (CDK1) Cell Signaling Technology | 28439S 1:500 IHC
rabbit HRP Amersham Biosciences NA934V 1:2000 IHC
NBS1 Cell Signaling Technology | 14956 1:100 co-IP
ATM abcam ab201022 | 1:100 co-IP

1117

1118
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1119 Table S2. Primer list
Gene name Source Ref ID
Rnaseh2b IDT Mm.PT.56a.41665482
B-actin (Actb) IDT Mm.PT.39a.22214843.g

Tmem173 IDT Mm.PT.58.12798185

Mdm2 IDT Mm.PT.58.42166864

Ddit4/ IDT Mm.PT.58.32152752

Cxcl10 IDT Mm.PT.58.43575827

Ifit3 IDT Mm.PT.58.33537107
1120
1121
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1122 Table S3. siRNA list
Gene name Source Catalog
Rnaseh2b QIAGEN GS67153
Ddit4l QIAGEN GS73284
Tmem173 QIAGEN GS72512
cgas QIAGEN GS214763
Wip1 Thermofisher s79351
Ifnal1 QIAGEN GS15975
Irf3 QIAGEN GS54131
Trp53 QIAGEN GS22059

1123

1124
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1125 Table S4. stimulants list
Name Source Catalog
AraC Sigma-Aldrich C6645-25mg
AZD5438 MCE HY-10012
AZD0156 MCE HY-100016
rm IFN-beta Protein (with carrier) | R&D Systems 8234-MB-010

1126

1127
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