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SUPPLEMENTARY FIGURE LEGENDS 

Fig. S1: Dominant signature analysis of UCEC whole genomes. (a) The first and 

second dominant SBS mutational signatures (b) The first and second dominant ID 

mutational signatures (c) The first and second dominant DBS mutational signatures 

Dominant signatures were based on the contribution value of detected mutational 

signatures. For mutational signatures with known etiology, both signature and etiology 

are indicated. 

Fig. S2: Dominant signature analysis of UCEC exomes. (a) The first and second 

dominant SBS mutational signatures (b) The first and second dominant ID mutational 

signatures (c) The first and second dominant DBS mutational signatures Dominant 

signatures were based on the contribution value of detected mutational signatures. For 

mutational signatures with known etiology, both signature and etiology are indicated. 

Fig. S3: Mutational signature analysis of UCEC whole genomes and exomes by 

multivariate analysis. (a) Mutational signatures of UCEC whole genomes (b) 

Interaction of signatures with each other in UCEC whole genomes. (c)Mutational 

signatures of UCEC exomes. The heatmap is divided based on dominant signature status. 

The First and second dominant signatures are annotated on the top of each heatmap. The 

contribution values of each signature are shown by a color scale. Color codes representing 

each dominant mutational signature are shown. 

Fig. S4: Dominant signature analysis of ovarian WGS tumors. (a) The first and second 

dominant SBS mutational signatures (b) The first and second dominant ID mutational 

signatures (c) The first and second dominant DBS mutational signatures Dominant 

signatures were based on the contribution value of detected mutational signatures. For 

mutational signatures with known etiology, both signature and etiology are indicated. 

Fig. S5: Dominant signature analysis of ovarian WES tumors. (a) The first and second 

dominant SBS mutational signatures (b) The first and second dominant ID mutational 



signatures (c) The first and second dominant DBS mutational signatures Dominant 

signatures were based on the contribution value of detected mutational signatures. For 

mutational signatures with known etiology, both signature and etiology are indicated. 

Fig. S6: Mutational signature analysis of ovarian WGS tumors and exomes by 

multivariate analysis. (a) Mutational signatures of ovarian tumors’ whole genomes (b) 

Interaction of signatures with each other in ovarian tumors’ whole genomes. 

(c)Mutational signatures of ovarian tumors’ exomes. The heatmap is divided based on 

dominant signature status. The First and second dominant signatures are annotated on the 

top of each heatmap. The contribution values of each signature are shown by a color scale. 

Color codes representing each dominant mutational signature are shown. 

Fig. S7: Mutational signature analysis of cervical WGS tumors by NMF-based 

signature extraction. (a) Mutational signatures of cervical tumors’ whole genomes. The 

heatmap is divided based on dominant signature status. The First and second dominant 

signatures are annotated on the top of each heatmap. The contribution values of each 

signature are shown by a color scale. Color codes representing each dominant mutational 

signature are shown. (b) TMB of SBS, ID and DBS signatures for cervical tumors’ whole 

genomes. TMB is measured in somatic mutations per Megabase (Mb). In the TMB plots, 

columns represent the detected mutational signatures and are ordered by mean somatic 

mutations per Mb from the lowest frequency, left, to the highest frequency, right. 

Numbers at the bottom of the TMB plots represent the numbers of tumors harboring each 

mutational signature. Only samples with counts more than zero are shown. 

Fig. S8: Dominant signature analysis of cervical WGS tumors. (a) The first and 

second dominant SBS mutational signatures (b) The first and second dominant ID 

mutational signatures (c) The first and second dominant DBS mutational signatures 

Dominant signatures were based on the contribution value of detected mutational 

signatures. For mutational signatures with known etiology, both signature and etiology 

are indicated. 



Fig. S9: Dominant signature analysis of cervical WES tumors. (a) The first and second 

dominant SBS mutational signatures (b) The first and second dominant ID mutational 

signatures (c) The first and second dominant DBS mutational signatures Dominant 

signatures were based on the contribution value of detected mutational signatures. For 

mutational signatures with known etiology, both signature and etiology are indicated. 

Fig. S10: Mutational signature analysis of cervical WGS tumors and exomes by 

multivariate analysis. (a) Mutational signatures of cervical tumors’ whole genomes. (b) 

Mutational signatures of cervical tumors’ exomes. The heatmap is divided based on 

dominant signature status. The First and second dominant signatures are annotated on the 

top of each heatmap. The contribution values of each signature are shown by a color scale. 

Color codes representing each dominant mutational signature are shown.  

Fig. S11: Comparing survival of patients with APOBEC, HRd and MMRd 

signatures in UCEC exomes. (a) Kaplan-Meyer curves representing OS of patients for 

all signature groups (b) Kaplan-Meyer curves representing OS of patients stratified by 

harboring MMRd compared to APOBEC and HRd signatures. (c) Kaplan-Meyer curves 

representing OS of patients stratified by harboring MMRd compared to HRd signatures. 

(d) Kaplan-Meyer curves representing OS of patients stratified by harboring MMRd 

compared to APOBEC signatures. (e) Kaplan-Meyer curves representing OS of patients 

stratified by harboring HRd compared to APOBEC signatures. P values represent the 

significance determined from log-rank. 

Fig. S12: Comparing survival of patients with APOBEC, HRd and MMRd 

signatures in ovarian tumors’ exomes. (a) Kaplan-Meyer curves representing OS of 

patients for all signature groups (b) Kaplan-Meyer curves representing OS of patients 

stratified by harboring APOBEC, HRd, MMRd signatures compared to the rest of samples. 

(c) Kaplan-Meyer curves representing OS of patients stratified by harboring HRd 

compared to other signature group. (d) Kaplan-Meyer curves representing OS of patients 

stratified by harboring HRd compared to APOBEC signatures. (e) Kaplan-Meyer curves 



representing OS of patients stratified by harboring HRd compared to MMRd signatures. 

(f) Kaplan-Meyer curves representing OS of patients stratified by harboring MMRd 

compared to APOBEC signatures. P values represent the significance determined from 

log-rank. 

Fig. S13: Comparing survival of patients with APOBEC, HRd and MMRd 

signatures in cervical tumors’ exomes. (a) Kaplan-Meyer curves representing OS of 

patients for all signature groups (b) Kaplan-Meyer curves representing OS of patients 

stratified by harboring APOBEC compared to HRd signatures (c) Kaplan-Meyer curves 

representing OS of patients stratified by harboring APOBEC compared to MMRd 

signatures (d) Kaplan-Meyer curves representing OS of patients stratified by harboring 

HRd compared to MMRd signatures. P values represent the significance determined from 

log-rank. 

Fig. S14: Comparing survival of patients with APOBEC, HRd and MMRd 

signatures in aggregated UCEC, ovarian and cervical tumors’ exomes. (a) Kaplan-

Meyer curves representing OS of patients for all signature groups (b) Kaplan-Meyer 

curves representing OS of patients stratified by harboring APOBEC compared to HRd 

signatures (c) Kaplan-Meyer curves representing OS of patients stratified by harboring 

APOBEC compared to MMRd signatures (d) Kaplan-Meyer curves representing OS of 

patients stratified by harboring HRd compared to MMRd signatures. P values represent 

the significance determined from log-rank. 

Fig. S15: Mutational signature analysis of uterine cell lines’ exomes by NMF-based 

signature extraction. (a) Mutational signatures of uterine cell lines. The heatmap is 

divided based on dominant signature status. The First and second dominant signatures are 

annotated on the top of each heatmap. The contribution values of each signature are 

shown by a color scale. Color codes representing each dominant mutational signature are 

shown. (b) TMB of SBS, ID and DBS signatures. TMB is measured in somatic mutations 

per Megabase (Mb). In the TMB plots, columns represent the detected mutational 



signatures and are ordered by mean somatic mutations per Mb from the lowest frequency, 

left, to the highest frequency, right. Numbers at the bottom of the TMB plots represent 

the numbers of tumors harboring each mutational signature. Only samples with counts 

more than zero are shown. (c) Interaction of signatures with each other. Also see 

Additional file 3: Table S9 for P values. 

Fig. S16: Mutational signature analysis of ovarian cell lines’ exomes by NMF-based 

signature extraction. (a) Mutational signatures of ovarian cell lines. The heatmap is 

divided based on dominant signature status. The First and second dominant signatures are 

annotated on the top of each heatmap. The contribution values of each signature are 

shown by a color scale. Color codes representing each dominant mutational signature are 

shown. (b) TMB of SBS, ID and DBS signatures. TMB is measured in somatic mutations 

per Megabase (Mb). In the TMB plots, columns represent the detected mutational 

signatures and are ordered by mean somatic mutations per Mb from the lowest frequency, 

left, to the highest frequency, right. Numbers at the bottom of the TMB plots represent 

the numbers of tumors harboring each mutational signature. Only samples with counts 

more than zero are shown. (c) Interaction of signatures with each other. Also see 

Additional file 3: Table S9 for P values. 

Fig. S17: Mutational signature analysis of cervical cell lines’ exomes by NMF-based 

signature extraction. (a) Mutational signatures of cervical cell lines. The heatmap is 

divided based on dominant signature status. The First and second dominant signatures are 

annotated on the top of each heatmap. The contribution values of each signature are 

shown by a color scale. Color codes representing each dominant mutational signature are 

shown. (b) TMB of SBS, ID and DBS signatures. TMB is measured in somatic mutations 

per Megabase (Mb). In the TMB plots, columns represent the detected mutational 

signatures and are ordered by mean somatic mutations per Mb from the lowest frequency, 

left, to the highest frequency, right. Numbers at the bottom of the TMB plots represent 

the numbers of tumors harboring each mutational signature. Only samples with counts 

more than zero are shown. (c) Interaction of signatures with each other. Also see 

Additional file 3: Table S9 for P values.  
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