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Supplementary Figure S1 Sanger sequencing electropherograms of TP53 mutations in CRC of patients from Rwanda.

Supplementary Table S1  Primers for PCR amplification of TP53 gene
	Exon
	Forward primer (5'3')
	Reverse primer (5'3')
	Size (bp)

	4
	ACCTGGTCCTCTGACTGCTC
	TTGAAGTCTCATGGAAGCCAG
	355

	5
	TTGTGCCCTGACTTTCAACTC
	ACCAGCCCTGTCGTCTCTC
	263

	6
	TCAGATAGCGATGGTGAGCAG
	GGAGGTCAAATAAGCAGCAGG
	313

	7
	CTCATCTTGGGCCTGTGTTATC
	GAAGAAATCGGTAAGAGGTGGG
	231

	8
	CTGCCTCTTGCTTCTCTTTTCC
	TCCTCCACCGCTTCTTGTC
	201

	9
	AGGGTGCAGTTATGCCTCAG
	ACTTTCCACTTGATAAGAGGTCCC
	165

	10
	CTTCTCCCCCTCCTCTGTTG
	AACCTAGGAAGGCAGGGGAG
	182

	11
	TGATGTCATCTCTCCTCCCTG
	GAGGCTGTCAGTGGGGACC
	152
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Supplementary Table S2 Details of all patients with TP53 somatic pathogenic or likely pathogenic variants
	sample ID.
	Age 
	Sex
	tumor location
	# locus
	Allele
	MAF 
	Protein change
	Function
	ACMG classification
	*Reported before?
	*Validation

	CRC03
	74
	Female
	Rectum
	chr17:7674945
	G>A
	0.0000040
	p.Arg196Ter
	nonsense
	Pathogenic
	Yes
	Yes

	CRC04
	59
	Female
	Rectum
	chr17:7674220
	C>G
	NA
	p.Arg248Pro
	missense
	Pathogenic​
	Yes
	Yes

	CRC06
	48
	Female
	Rectum
	chr17:7674221
	G>A
	0.0000040
	p.Arg248Trp
	missense
	Pathogenic
	Yes
	Yes

	CRC07
	59
	Female
	Rectum
	chr17:7675217
	T>C
	0.000
	p.Lys132Arg
	missense
	Pathogenic​
	Yes
	Yes

	CRC08
	31
	Male
	Rectum
	chr17:7674230
	C>T
	0.0000035
	p.Gly245Ser
	missense
	Pathogenic
	Yes
	Yes

	CRC11
	50
	Male
	Rectum
	chr17:7676167
	C>T
	NA
	p.Glu68Lys
	missense
	Likely pathogenic
	Yes
	Yes

	CRC13
	61
	Female
	Rectum
	chr17:7675086
	A>T
	NA
	p.Cys176Ser
	missense
	Likely pathogenic
	Yes
	Yes

	CRC18
	81
	Male
	Rectum
	chr17:7675161
	dup
	NA
	p.Pro153Alafs*28
	frameshift
	Pathogenic
	Yes
	Yes

	CRC23
	59
	Female
	Rectum
	chr17:7675086
	A>C
	NA
	p.Cys176Gly
	missense
	Likely pathogenic
	Yes
	Yes

	CRC24
	61
	Female
	Ascending colon
	chr17:7674230
	C>T
	0.0000035
	p.Gly245Ser
	missense
	Pathogenic
	Yes
	Yes

	CRC27
	53
	Male
	Descending colon
	chr17:7676047
	C>A
	0.0000080
	p.Gly108Cys
	missense
	Likely pathogenic
	Yes
	Yes

	CRC30
	63
	Female
	Transverse colon
	chr17:7675097
	A>T
	NA
	p.Val172Asp
	missense
	Likely pathogenic
	Yes
	Yes

	CRC37
	79
	Female
	Rectum
	chr17:7675088
	C>T
	0.0000040
	p.Arg175His
	missense
	Pathogenic
	Yes
	Yes

	CRC39
	65
	Female
	Rectum
	chr17:7674230
	C>T
	0.0000035
	p.Gly245Ser
	missense
	Pathogenic
	Yes
	Yes

	CRC42
	45
	Male
	Ascending colon
	chr17:7675088
	C>T
	0.0000040
	p.Arg175His
	missense
	Pathogenic
	Yes
	Yes

	CRC44
	57
	Female
	Rectum
	chr17:7675161
	dup
	NA
	p.Pro153Alafs*28
	frameshift
	Pathogenic
	Yes
	Yes

	CRC45
	63
	Female
	Rectum
	chr17:7673806
	C>T
	0.0000040
	p.Val272Met
	missense
	Pathogenic
	Yes
	Yes

	CRC46
	78
	Female
	Rectum
	chr17:7674220
	C>G
	NA
	p.Arg248Pro
	missense
	Pathogenic​
	Yes
	Yes

	CRC48
	57
	Female
	Rectum
	chr17:7675086
	A>C
	NA
	p.Cys176Gly
	missense
	Likely pathogenic
	Yes
	Yes

	CRC52
	75
	Female
	Rectum
	chr17:7674229
	C>T
	0.0000040
	p.Gly245Asp
	missense
	Pathogenic​
	Yes
	Yes

	CRC55
	65
	Male
	Rectum
	chr17:7675088
	C>T
	0.0000040
	p.Arg175His
	missense
	Pathogenic
	Yes
	Yes

	CRC56
	68
	Female
	Descending colon
	chr17:7673764
	C>A
	NA
	p.Glu286Ter
	nonsense
	Pathogenic
	Yes
	Yes

	CRC58
	64
	Female
	Rectum
	chr17:7675161
	dup
	NA
	p.Pro153Alafs*28
	frameshift
	Pathogenic
	Yes
	Yes


*Mutation details were seen in COSMIC database.
Supplementary Table S3 Demographic characteristics and TP53 mutation types in Rwanda compared to publicly available data from China and the US
	Characteristics
	Present study
	Previous studies
	p value

	
	
	China
	US (MSK)
	

	Total (n)
	51
	411
	301
	

	Gender
	
	
	
	<0.001

	Female
	33 (64.7)
	154 (37.5)
	117 (38.9)
	

	Male
	18 (35.3)
	257 (62.5)
	184 (61.1)
	

	
	
	
	
	

	Age (years old)
	
	
	
	0.002

	Mean ± Standard deviation
	61.2  ± 12.5
	60.2 ± 13.6
	56.9  ± 12.4
	

	Minimum - Maximum
	31-89
	20-89
	24-88
	

	
	
	
	
	

	Age group
	
	
	
	0.003

	< 50
	9 (17.6)
	97 (23.6)
	83 (27.6)
	

	≥ 50
	42 (82.4)
	314 (76.4)
	218 (72.4)
	

	
	
	
	
	

	Total number of TP53 variants
	23
	156
	286
	0.006

	Missense variant
	18 (78.3)
	120 (76.9)
	183 (64.0)
	

	Frameshift variant
	3 (13.0)
	7 (4.5)
	51 (17.8)
	

	Nonsense variant
	2 (8.7)
	21 (13.5)
	37 (12.9)
	

	Splice region variant
	0 (0.0)
	8 (5.1)
	15 (5.2)
	 
















Supplementary Table S4  Distribution of TP53 mutations according to the 96 mutation patterns (n = 20)	    
	[bookmark: _Hlk163030935]SBS
	n
	%
	
	SBS
	n
	%
	
	SBS
	n
	%

	A[C>A]A
	0
	0.0%
	
	C[C>T]A
	0
	0.0%
	
	G[T>C]A
	0
	0.0%

	A[C>A]C
	0
	0.0%
	
	C[C>T]C
	2
	10.0%
	
	G[T>C]C
	0
	0.0%

	A[C>A]G
	0
	0.0%
	
	C[C>T]G
	5
	25.0%
	
	G[T>C]G
	0
	0.0%

	A[C>A]T
	0
	0.0%
	
	C[C>T]T
	0
	0.0%
	
	G[T>C]T
	0
	0.0%

	C[C>A]A
	0
	0.0%
	
	G[C>T]A
	0
	0.0%
	
	T[T>C]A
	0
	0.0%

	C[C>A]C
	0
	0.0%
	
	G[C>T]C
	1
	5.0%
	
	T[T>C]C
	0
	0.0%

	C[C>A]G
	1
	5.0%
	
	G[C>T]G
	3
	15.0%
	
	T[T>C]G
	0
	0.0%

	C[C>A]T
	0
	0.0%
	
	G[C>T]T
	0
	0.0%
	
	T[T>C]T
	0
	0.0%

	G[C>A]A
	0
	0.0%
	
	T[C>T]A
	0
	0.0%
	
	A[T>G]A
	0
	0.0%

	G[C>A]C
	0
	0.0%
	
	T[C>T]C
	0
	0.0%
	
	A[T>G]C
	0
	0.0%

	G[C>A]G
	0
	0.0%
	
	T[C>T]G
	1
	5.0%
	
	A[T>G]G
	0
	0.0%

	G[C>A]T
	0
	0.0%
	
	T[C>T]T
	1
	5.0%
	
	A[T>G]T
	0
	0.0%

	T[C>A]A
	0
	0.0%
	
	A[T>A]A
	0
	0.0%
	
	C[T>G]A
	0
	0.0%

	T[C>A]C
	1
	5.0%
	
	A[T>A]C
	1
	5.0%
	
	C[T>G]C
	0
	0.0%

	T[C>A]G
	0
	0.0%
	
	A[T>A]G
	0
	0.0%
	
	C[T>G]G
	2
	10.0%

	T[C>A]T
	0
	0.0%
	
	A[T>A]T
	0
	0.0%
	
	C[T>G]T
	0
	0.0%

	A[C>G]A
	0
	0.0%
	
	C[T>A]A
	0
	0.0%
	
	G[T>G]A
	0
	0.0%

	A[C>G]C
	0
	0.0%
	
	C[T>A]C
	0
	0.0%
	
	G[T>G]C
	0
	0.0%

	A[C>G]G
	0
	0.0%
	
	C[T>A]G
	1
	5.0%
	
	G[T>G]G
	0
	0.0%

	A[C>G]T
	0
	0.0%
	
	C[T>A]T
	0
	0.0%
	
	G[T>G]T
	0
	0.0%

	C[C>G]A
	0
	0.0%
	
	G[T>A]A
	0
	0.0%
	
	T[T>G]A
	0
	0.0%

	C[C>G]C
	0
	0.0%
	
	G[T>A]C
	0
	0.0%
	
	T[T>G]C
	0
	0.0%

	C[C>G]G
	2
	10.0%
	
	G[T>A]G
	0
	0.0%
	
	T[T>G]G
	0
	0.0%

	C[C>G]T
	0
	0.0%
	
	G[T>A]T
	0
	0.0%
	
	T[T>G]T
	0
	0.0%

	G[C>G]A
	0
	0.0%
	
	T[T>A]A
	0
	0.0%
	
	
	
	

	G[C>G]C
	0
	0.0%
	
	T[T>A]C
	0
	0.0%
	
	
	
	

	G[C>G]G
	0
	0.0%
	
	T[T>A]G
	0
	0.0%
	
	
	
	

	G[C>G]T
	0
	0.0%
	
	T[T>A]T
	0
	0.0%
	
	
	
	

	T[C>G]A
	0
	0.0%
	
	A[T>C]A
	0
	0.0%
	
	
	
	

	T[C>G]C
	0
	0.0%
	
	A[T>C]C
	0
	0.0%
	
	
	
	

	T[C>G]G
	0
	0.0%
	
	A[T>C]G
	0
	0.0%
	
	
	
	

	T[C>G]T
	0
	0.0%
	
	A[T>C]T
	0
	0.0%
	
	
	
	

	A[C>T]A
	0
	0.0%
	
	C[T>C]A
	0
	0.0%
	
	
	
	

	A[C>T]C
	1
	5.0%
	
	C[T>C]C
	0
	0.0%
	
	
	
	

	A[C>T]G
	0
	0.0%
	
	C[T>C]G
	0
	0.0%
	
	
	
	

	A[C>T]T
	0
	0.0%
	
	C[T>C]T
	1
	5.0%
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Supplementary Table S5 Trinucleotide context of TP53 mutated nitrogenous bases according to age group, sex, MMR status and CMS groups
	Characteristics
	Total
	[ACC]
	[ATC]
	[CCG]
	[CTG]
	[CTT]
	[GCC]
	[GCG]
	[TCC]
	[TCT]
	p value

	Frequency, n (%)
	20
	1 (5.0)
	1 (5.0)
	8 (40.0)
	3 (15.0)
	1 (5.0)
	1 (5.0)
	3 (15.0)
	1 (5.0)
	1 (5.0)
	

	
Age group
	
	
	
	
	
	
	
	
	
	
	0.934

	< 50
	3
	0 (0)
	0 (0)
	2 (25)
	0 (0)
	0 (0)
	0 (0)
	1 (33.3)
	0 (0)
	0 (0)
	

	≥ 50
	17
	1 (100)
	1 (100)
	6 (75)
	3 (100)
	1 (100)
	1 (100)
	2 (66.7)
	1 (100)
	1 (100)
	

	
Sex
	
	
	
	
	
	
	
	
	
	
	0.391

	Female
	15
	1 (100)
	1 (100)
	6 (75.5)
	1 (100)
	1 (100)
	1 (100)
	1 (33.3.0)
	1 (100)
	0 (0)
	

	Male
	5
	0 (0)
	0 (0)
	2 (25.0)
	0 (0)
	0 (0)
	0 (0)
	2 (66.7)
	0 (0)
	1 (100)
	

	
MMR status
	
	
	
	
	
	
	
	
	
	
	0.934

	MMR-D
	3
	0 (0)
	0 (0)
	2 (25)
	1 (33.3)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	

	MMR-P
	17
	1 (100)
	1 (100)
	6 (75)
	2 (66.7)
	1 (100)
	1 (100)
	3 (100)
	1 (100)
	1 (100)
	

	
CMS group
	
	
	
	
	
	
	
	
	
	
	0.447

	CMS1
	3
	0 (0)
	0 (0)
	2 (25)
	1 (33.3)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	

	CMS2
	11
	1 (100)
	0 (0)
	4 (50)
	1 (33.3)
	0 (0)
	1 (100)
	3 (100)
	1 (100)
	0 (0)
	

	CMS3
	4
	0 (0)
	1 (100)
	1 (12.5)
	1 (33.3)
	1 (100)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	

	CMS4
	2
	0 (0)
	0 (0)
	1 (12.5)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	1 (100)
	 


CMS: Consensus molecular subtypes,  MMR-D: Mismatch repair deficient. MMR-P: Mismatch repair proficient



Supplementary Table S6 List of patients with their CMS groups and MMR status (n = 51)

	Sample ID.
	Age
	Sex
	Location
	Family history of cancer
	Grade
	CMS
	MMR

	CRC02
	62
	Male
	Rectum
	No
	low-grade
	CMS3
	MMR-P

	CRC03
	74
	Female
	Rectum
	Yes
	high-grade
	CMS4
	MMR-P

	CRC04
	59
	Female
	Rectum
	No
	low-grade
	CMS3
	MMR-P

	CRC06
	48
	Female
	Rectum
	Not known
	high-grade
	CMS1
	MMR-D

	CRC07
	59
	Female
	Rectum
	No
	high-grade
	CMS3
	MMR-P

	CRC08
	31
	Male
	Rectum
	No
	low-grade
	CMS2
	MMR-P

	CRC09
	83
	Female
	Rectum
	No
	high-grade
	CMS3
	MMR-P

	CRC10
	47
	Female
	Rectum
	No
	high-grade
	CMS4
	MMR-P

	CRC11
	50
	Male
	Rectum
	No
	high-grade
	CMS4
	MMR-P

	CRC12
	89
	Female
	Rectum
	No
	low-grade
	CMS4
	MMR-P

	CRC13
	61
	Female
	Rectum
	No
	low-grade
	CMS1
	MMR-D

	CRC14
	66
	Female
	Coecum
	No
	high-grade
	CMS3
	MMR-P

	CRC15
	32
	Female
	Rectum
	No
	high-grade
	CMS3
	MMR-P

	CRC16
	76
	Female
	Rectum
	Not known
	high-grade
	CMS2
	MMR-P

	CRC17
	51
	Female
	Rectum
	Not known
	low-grade
	CMS2
	MMR-P

	CRC18
	81
	Male
	Rectum
	No
	high-grade
	CMS2
	MMR-P

	CRC20
	49
	Female
	Rectum
	No
	low-grade
	CMS2
	MMR-P

	CRC21
	72
	Male
	Sigmoid colon
	No
	low-grade
	CMS2
	MMR-P

	CRC22
	63
	Female
	Rectum
	No
	high-grade
	CMS4
	MMR-P

	CRC23
	59
	Female
	Rectum
	No
	high-grade
	CMS2
	MMR-P

	CRC24
	61
	Female
	Ascending colon
	No
	low-grade
	CMS2
	MMR-P

	CRC25
	68
	Male
	Rectum
	No
	high-grade
	CMS4
	MMR-P

	CRC26
	59
	Female
	Rectum
	No
	low-grade
	CMS2
	MMR-P

	CRC27
	53
	Male
	Descending colon
	No
	high-grade
	CMS1
	MMR-D

	CRC28
	59
	Male
	Rectum
	No
	high-grade
	CMS4
	MMR-P

	CRC29
	64
	Female
	Rectum
	Not known
	low-grade
	CMS2
	MMR-P

	CRC30
	63
	Female
	Transverse colon
	Not known
	low-grade
	CMS3
	MMR-P

	CRC31
	49
	Male
	Rectum
	Not known
	high-grade
	CMS2
	MMR-P

	CRC32
	57
	Male
	Rectum
	Not known
	low-grade
	CMS2
	MMR-P

	CRC33
	73
	Female
	Rectum
	Not known
	high-grade
	CMS3
	MMR-P

	CRC34
	77
	Female
	Rectum
	Not known
	high-grade
	CMS1
	MMR-D

	CRC35
	73
	Male
	Rectum
	No
	high-grade
	CMS1
	MMR-D

	CRC36
	62
	Male
	Rectum
	No
	high-grade
	CMS1
	MMR-D

	CRC37
	79
	Female
	Rectum
	Not known
	high-grade
	CMS2
	MMR-P

	CRC38
	67
	Female
	Rectum
	No
	high-grade
	CMS2
	MMR-P

	CRC39
	65
	Female
	Rectum
	No
	high-grade
	CMS2
	MMR-P

	CRC41
	50
	Female
	Rectum
	No
	high-grade
	CMS2
	MMR-P

	CRC42
	45
	Male
	Ascending colon
	Not known
	high-grade
	CMS2
	MMR-P

	CRC43
	51
	Male
	Rectum
	No
	high-grade
	CMS2
	MMR-P

	CRC44
	57
	Female
	Rectum
	Not known
	low-grade
	CMS2
	MMR-P

	CRC45
	63
	Female
	Rectum
	Not known
	high-grade
	CMS2
	MMR-P

	CRC46
	78
	Female
	Rectum
	Not known
	high-grade
	CMS2
	MMR-P

	CRC47
	38
	Male
	Rectum
	No
	high-grade
	CMS4
	MMR-P

	CRC48
	57
	Female
	Rectum
	Not known
	low-grade
	CMS3
	MMR-P

	CRC49
	45
	Female
	Rectum
	No
	low-grade
	CMS2
	MMR-P

	CRC50
	61
	Male
	Rectum
	No
	high-grade
	CMS2
	MMR-P

	CRC51
	63
	Male
	Ascending colon
	No
	high-grade
	CMS2
	MMR-P

	CRC52
	75
	Female
	Rectum
	Not known
	low-grade
	CMS2
	MMR-P

	CRC55
	65
	Male
	Rectum
	Not known
	low-grade
	CMS2
	MMR-P

	CRC56
	68
	Female
	Descending colon
	No
	high-grade
	CMS2
	MMR-P

	CRC58
	64
	Female
	Rectum
	No
	high-grade
	CMS2
	MMR-P


MMR-D: Mismatch repair deficient. MMR-P: Mismatch repair proficient

[bookmark: _Hlk168756075]Supplementary Figure S1. Sanger sequencing electropherograms of TP53 mutations in CRC of patients from Rwanda. A: p.G245S missense mutation (CRC24). Lower panel: g.7,674,230C>T (c.733G>A) mutation, resulting in p.G245S at codon 245. Upper panel: Control without TP53 mutation. B: p.K132R missense mutation (CRC07). Lower panel: g.7,675,217T>C (c.395A>G)  mutation, resulting in p.K132R at codon 132. Upper panel: Control case without TP53 mutation. C: Frameshift mutation g.7675161dup (p.P153Afs*28). Middle and bottom panels: CRC samples with the mutation (CRC18, CRC44, and CRC58). Middle panel: Mixed peaks due to a single base insertion. Lower panel: TP53 sequence after TA subcloning (highlighted area: single-base insertion). Upper panel: Wild-type sequence (control).
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