Supplemental Materials for:
Telomere proteins POT1, TRF1 and TRF2 augment long-patch base excision repair

in vitro
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Robert A. Bambara'*
ABSTRACT

Human telomeres consist of multiple tandem hexameric repeats, each containing
a guanine triplet. Guanosine-rich clusters are highly susceptible to oxidative base
damage, necessitating base excision repair (BER). Previous demonstration of
enhanced strand displacement synthesis by the BER component DNA polymerase 3 in
the presence of telomere protein TRF2 suggests that telomeres employ long-patch (LP)
BER. Earlier analyses in vitro showed that efficiency of BER reactions is reduced in the
DNA-histone environment of chromatin. Evidence presented here indicates that BER is
promoted at telomeres. We found that the three proteins that contact telomere DNA,
POT1, TRF1 and TRF2, enhance the rate of individual steps of LP-BER and stimulate
the complete reconstituted LP-BER pathway. Thought to protect telomere DNA from
degradation, these proteins still apparently evolved to allow selective access of repair

proteins.

Supplemental Figures 1-5 followed by Supplemental Table 1.
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Table 1. Oligonucleotide Sequences
Windicates a nucleotide containing a THF residue

Primer _Lengthnts) Sequence

Upstream Listed 5'to 3’
ut 25 CGCCAGGGTTTTCCCAGTCACGACC
u2 20 CGACCGTGCCAGCCTAAAAC
u3 22 CGACCGTGCCTTAGGGTTAGGG
U4 41 CTAGAACTGAGTGCCAGATAGCATTAGGGTTAGGGTTAGGG
Downstream Listed 5'to 3
D1 25 GTCGTTTTACAACGACGTGACTGGG
D2 36 ATTCACTGGCCGTCGTTTTACAACGACGTGACTGGG
D3 46 GGTTAGGGTTAGGGTTAGGGTCCGATCGCCAGTCGCGTGCCTAGCG
D4 57 GGGTTAGGGAGGGTTAGGGTTAGGGTTAGGGTCCGATCGCCAGTCGCGTGCCTAGCG
D5 35 ACTTGCCCGTGCCCACCATCCCGACGCCACCTCCTG
D6 54 CGACCGTGCCAGCCTAAAAWACTTGCCCGTGCCACCATCCCGACGCCACCTCCTG
D7 34 TTAGGGTTAGGGTTAGGGTTAGGGCCACCTCCTG
D8 55 CGACCGTGCCTTAGGGTTAGGGTTAGGGTTAWGGTTAGGGTTAGGGCCACCTCCTG
Template Listed 3't0 5’
T 49 GCGGTCCCAAAAGGGTCAGTGCTGGGCAAAATGTTGCTGCACTGACCCG
™ 57 GCTGGCACGGAATCCCAATCCCAATCCCAATCCCAATCCCAATCCCGGTGGAGGACG
T3 5  GCTGGCACGGTCGGATTTTGTGAACGGGCACGGTGGTAGGGCTGCGGTGGAGGACG

T 86  GATCTTGACTCACGGTCTATCGTAATCCCAATCCCAATCCCAATCCCAATCCCAATCCCAGGCTAGCGGTCAGCGCACGGATCGCG
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