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Figure S1. Enrichment of APOBEC-signature (TpC) somatic single-base substitutions (SBS) observed in various types of non-
canonical DNA regions and different cancers, Related to Figure 1.  
Single dot corresponds to a particular cancer sample, with the vertical position indicating the log-ratio of the mutational density in non-B 
DNA structure genome regions to the mutational density in B-DNA genome regions.



Figure S2. Fraction of the APOBEC-signature motif in non-B DNA structures, Related to STAR Methods.  
(a) Fraction of the APOBEC-signature motif, TpC, in each type of non-B DNA structure. (b) Fraction of the UV-signature motifs, CpC 
and TpC, in Z- and B-DNA. (c) Densities of UV-induced mutations in TpC and CpC di-nucleotides in Z- and B-DNA. Wilcoxon-Mann-
Whitney test notation: *** – P-value < 0.001. Data are represented as mean +/- SEM.
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Figure S3. Dependence of the log-ratio of APOBEC-induced mutation densities in non-B DNA to B-DNA genome regions on the 
activity of APOBEC mutagenesis in cancer samples, Related to Figure 2.  
Point shape – round or square – corresponds to significant or insignificant statistical differences between two densities in a particular 
cancer sample, respectively.
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Figure S4. Dependence of the log-ratio of APOBEC-induced mutation densities in non-B DNA to B-DNA genome regions on the 
total size of APOBEC-enriched mutation clusters in cancer samples, Related to Figure 2.  
Notation as in Fig. S3.
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Figure S4. Dependence of the log-ratio of APOBEC-induced mutation densities in non-B DNA to B-DNA genome regions on the 

Figure S5. APOBEC-induced and other mutation densities in non-B and B-DNA genome regions of BRCA, BLCA, 
CESC, and HNSC cancers, Related to Figure 2.
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Figure S6. APOBEC-induced and other mutation densities in non-B and B-DNA genome regions of LUAD and 
LUSC cancers, Related to Figure 2.
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Figure S7. Distribution of APOBEC-signature mutational densities at TpC motifs in different parts of the IR 
secondary structure in APOBEC-negative cancers, Related to Figure 4.  
Wilcoxon-Mann-Whitney test notation: *** – P-value < 0.001, ** – P -value < 0.01, * – P -value < 0.05. Data are 
represented as box plots displaying minimum, first quartile, median, third quartile, and maximum values.
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Figure S8. Fraction of ssDNA in non-B DNA structures, Related to STAR Methods.
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Figure S9. APOBEC-induced mutation density in the G-quadruplex guanine-rich and unstructured strands, divided into 
regions of lagging and leading strands of DNA replication, Related to Figure 5.
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Figure S10. Dependence of the log-ratio of C->T and C->G mutation densities in non-B DNA to B-DNA genome regions in 
TpC (violet) and VpC (yellow) motifs on the activity of APOBEC mutagenesis in cancer samples, Related to Figure 2.  
The presented p-values estimate statistical significance of differences between slopes of two regression lines by combining both 
datasets and introducing the interaction term.



BLCA BRCA CESC HNSC LUAD LUSC

Lo
g-

ra
tio

 o
f A

P
O

B
E

C
-in

du
ce

d 
m

ut
at

io
n 

de
ns

iti
es

 o
f n

on
-B

 to
 B

-D
N

A 
re

gi
on

s 
pe

r T
pC

 m
ot

if 
  

D
irect repeats

M
irror repeats

S
hort tandem

 repeats
G

-quadruplex
Inverted repeats

A
-phased repeats

APOBEC-mutagenesis enrichmentAPOBEC3A-like

APOBEC3B-like

Not defined

Figure S11. Dependence of the log-ratio of APOBEC-induced mutation densities in non-B DNA to B-DNA genome regions on 
the activity of APOBEC mutagenesis in cancer samples, Related to Figure 2. 
Color code of samples reflects the prevalence of APOBEC3A-like or APOBEC3B-like mutations.
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Figure S12. Comparison of the AID-signature mutation density in non-B and B-DNA genome regions for each sequence 
component of the WRCY motif, Related to STAR Methods.  
An increased AID-signature mutation density can be observed in the direct repeats for the whole WRCY motif and the short tandem 
repeats for the TACY motif. Statistical significance of the difference in the mutation density between non-B and B-DNA genome 
regions across cancer types was estimated using the paired Wilcoxon signed-rank test.  
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Figure S13. Dependence of the log-ratio of presumable APOBEC3A mutation densities (C->G and C->T substitutions in the 
CCCA motif) in non-B DNA to B-DNA genome regions on the activity of APOBEC mutagenesis in cancer samples, Related to 
STAR Methods.  
Color code of samples reflects the prevalence of APOBEC3A-like or APOBEC3B-like mutations. 
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Figure S14. Dependence of the log-ratio of presumable APOBEC3A mutation densities (C->G and C->T substitutions in the 
CCCG motif) in non-B DNA to B-DNA genome regions on the activity of APOBEC mutagenesis in cancer samples, Related 
to STAR Methods.  
Color code of samples reflects the prevalence of APOBEC3A-like or APOBEC3B-like mutations. 


