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Introduction

Reactome is open-source, open access, manually curated and peer-reviewed pathway database. Pathway annotations
are authored by expert biologists, in collaboration with Reactome editorial staff and cross-referenced to many
bioinformatics databases. A system of evidence tracking ensures that all assertions are backed up by the primary
literature. Reactome is used by clinicians, geneticists, genomics researchers, and molecular biologists to interpret the
results of high-throughput experimental studies, by bioinformaticians seeking to develop novel algorithms for mining
knowledge from genomic studies, and by systems biologists building predictive models of hormal and disease
variant pathways.

The development of Reactome is supported by grants from the US National Institutes of Health (P41 HG003751),
University of Toronto (CFREF Medicine by Design), European Union (EU STRP, EMI-CD), and the European
Molecular Biology Laboratory (EBI Industry program).
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Defective NTHL1 substrate binding ~
Stable identifier: R-HSA-9630222
Compartments: nucleoplasm

Diseases: cancer

Several different mutations that result in truncation of NTHL1 protein have been described and associated with
cancer. NTHL1 Q90TER (NTHL1 GIn90*) truncation mutant results from a nonsense mutation that replaces codon
for glutamine 90 with a STOP codon. NTHL 1 Q90TER has not been studied at the protein level, but is predicted to
lack the DNA binding domain and the glycosylase domain, thus resulting in a complete loss of the base excision
repair (BER) related DNA glycosylase function. Homozygous or compound heterozygous germline NTHL1
Q90TER mutation result in a cancer syndrome (NTHL 1 associated tumor syndrome) that involves adenomatous
polyposis, colorectal cancer breast cancer and multiple other types of cancer and benign tumors (Weren et al. 2015,
Riveraet al. 2015, Grolleman et al. 2019). Apart from NTHL1 Q90TER, at least seven other truncating variants have
been identified in patients with NTHL1 associated tumor syndrome, such as NTHL1 A79fs (NTHL1 Alar9fs),
NTHL21 Y130TER (NTHL1 Tyr130*), NTHL1 W182TER (NTHL1 Trp182*), NTHL1 c.709+1G>A, NTHL1 1245fs
(NTHL1 lle245fs), NTHL1 W269TER (NTHL1 Trp269*), NTHL1 Q287TER (NTHL1 GIn287*) (Rivera et al.
2015, Broderick et al. 2017, Grolleman et a. 2019).
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Defective NTHL1 truncation mutants do not bind cytosine glycol (Cg) 7
Location: Defective NTHLI1 substrate binding

Stable identifier: R-HSA-9630047

Type: transition

Compartments: nucleoplasm

Diseases: cancer

NTHL1 truncation
mutants
1 NTHL1:Cg-
NTHL1 L dsDNA
Cg-dsDNA

nucleoplasm

NTHL1 Q90TER (NTHL1 Q90*) truncation mutant (Weren et al. 2015) lacks the DNA binding domain and the
glycosylase domain and is thus predicted to be unable to recognize and bind damaged DNA, including damaged
DNA containing cytosine glycol (Cg), athough this has not been experimentally tested. NTHL1 Q287TER (NTHL1
Q287*) truncation mutant (Broderick et al. 2017) lacks a portion of the DNA binding domain, including glutamine
residue Q287, important for substrate recognition (Robey-Bond et al. 2017) and is predicted to be unable to
recognize and bind damaged DNA, including damaged DNA containing cytosine glycol (Cg), although this has not
been experimentally tested.
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Defective NTHL1 truncation mutants do not bind dihydrouracil (DHU) 7
Location: Defective NTHLI1 substrate binding

Stable identifier: R-HSA-9630045

Type: transition

Compartments: nucleoplasm

Diseases: cancer

NTHL1 truncation
mutants
1 NTHL1:DHU-
NTHL1 L > dsDNA
DHU-dsDNA

nucleoplasm

NTHL1 Q90TER (NTHL1 Q90*) truncation mutant (Weren et al. 2015) lacks the DNA binding domain and the
glycosylase domain and is thus predicted to be unable to recognize and bind damaged DNA, including damaged
DNA containing dihydrouracil (DHU), although this has not been experimentally tested. NTHL1 Q287TER (NTHL1
Q287*) truncation mutant (Broderick et al. 2017) lacks a portion of the DNA binding domain, including glutamine
residue Q287, important for substrate recognition (Robey-Bond et al. 2017) and is predicted to be unable to
recognize and bind damaged DNA, including damaged DNA containing dihydrouracil (DHU), although this has not
been experimentally tested.
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Defective NTHL1 truncation mutants do not bind formamidopyrimidine (FapyA) ~
Location: Defective NTHLI1 substrate binding

Stable identifier: R-HSA-9630044

Type: transition

Compartments: nucleoplasm

Diseases: cancer

NTHLA1 truncation
mutants
1 NTHL1:FapyA-
NTHL1 LI dsDNA
FapyA-dsDNA

nucleoplasm

NTHL1 Q90TER (NTHL1 Q90*) truncation mutant (Weren et al. 2015) lacks the DNA binding domain and the
glycosylase domain and is thus predicted to be unable to recognize and bind damaged DNA, including damaged
DNA containing formamidopyrimidine (FapyA), although this has not been experimentally tested. NTHL1
Q287TER (NTHL1 Q287*) truncation mutant (Broderick et a. 2017) lacks a portion of the DNA binding domain,
including glutamine residue Q287, important for substrate recognition (Robey-Bond et a. 2017) and is predicted to
be unable to recognize and bind damaged DNA, including damaged DNA containing formamidopyrimidine
(FapyA), although this has not been experimentally tested.

Literature references
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Defective NTHL1 truncation mutants do not bind thymine glycol (Tg) #
Location: Defective NTHLI1 substrate binding

Stable identifier: R-HSA-9630043

Type: transition

Compartments: nucleoplasm

Diseases: cancer

NTHL1 truncation
mutants
1 NTHL1:Tg-
NTHL1 L dsDNA
Tg-dsDNA

nucleoplasm

NTHL1 Q90TER (NTHL1 Q90*) truncation mutant (Weren et al. 2015) lacks the DNA binding domain and the
glycosylase domain and is thus predicted to be unable to recognize and bind damaged DNA, including damaged
DNA containing thymine glycol (Tg), although this has not been experimentally tested. NTHL1 Q287TER (NTHL1
Q287*) truncation mutant (Broderick et al. 2017) lacks a portion of the DNA binding domain, including glutamine
residue Q287, important for substrate recognition (Robey-Bond et al. 2017) and is predicted to be unable to
recognize and bind damaged DNA, including damaged DNA containing thymine glycol (Tg), although this has not
been experimentally tested.
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