In vitro study of single-stranded DNA loop repair in
Saccharomyces cerevisiae
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Abstract

Unpaired single-stranded DNA can arise
in ectopic recombination between related but
non-alelic DNA sequence, their repair is
thought to contribute the phenomenon of
gene conversion. Unpair single strands can
also be generated during DNA replication,
especially in lagging strand slipped DNA
synthesis. Repair of such heterology is
importmant for maintaining genome interity.
Severa human genetic diseases have been
shown repetitive-sequence instability of
affected gene. Defects in single-stranded loop
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repair may be relevant to such phenomenon.
Study of single-strand loop repair with yeast
cell extracts may provide insights into the
molecular basis for mutagenic phenomenon
in some human tumor development. We
developed an in vitro mismatch repair assay
for yeast system by constructing series of
mismatched heteroduplexes to characterize
the repair event in yeast cell-free extracts. A
repair activity was detected in yeast.
However, the activity was relative low, and
each batch of extracts shown different
activities.

We modified the in vitro assay for
human cell study. The repair of 12-, 27-, 62-,
and 216-nucleotide unpaired heterologies has
been demonstrated in nuclear extracts of
human cells. The presence of a single-strand
break 5 to the heterology greatly increases
the efficiency of rectification and directs
repair to the incised DNA strand. The repair
by this system requires ATP and the four
dNTPs and is inhibited by aphidicolin.
Repair is independent of the mismatch repair
proteins MSH2, MSH6, MLH1, and PMS2
and occurs by a mechanism that is distinct
from that of the conventional mismatch
repair repair system.
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DNA Heteroduplex site M13 Markers
(loop on complementary strand)
GT 5 CCTCGAGAGCTTG -v LR1 Xhol
3'-GGAGCTITCGAAC -c LR3 Hirdlll
Cl  5'-CCTCG AGCTTG -v LR12  Xho
3'-GGAGCITCGAAC -c LR5  Hindlll
C2  5'-CCTCGA__AGCTTG -v LR5 Hirdlll
3'-GGAGCTCCTCGAAC -c LR7 Xhol
C3 5'-CCTCGA___AGCTTG -v LR5  Hindlll
3'-GGAGCTCCCTCGAAC -c LR8 Xhol
C4  5'-CCTCGA GAGCTTG -v LR1 Xhol
3'-GGAGCTATAGCTCGAAC -c LR9 EcoRV
C5 5'-CCTCGA AGCTTG -v LR5  Hindlll
3'-GGAGCTATAGCTCGAAC -c LR9  EcoRV
C6 5'-CCTCGA GAGCTTG -v LR1 Xhol
3'-GGAGCTGGTACCCTCGAAC -c  LR10 Ncol
C7 5'-CCTCGA AGCTTG -v LR5  Hindlll
3'-GGAGCTGGTACCCTCGAAC -c  LR10 Neol
C8 5'-CCTCGA GCTTG -v LR12 Xhol
3'-GGAGCTGGTACCCTCGAAC -c  LR10 Ncol
C22 5- -v mpl8  Himdlll
3*-TCGTCGTCGTCGGAGCTCTCGA  LR1 Xhol
-C
DNA Heteroduplex site M13 Markers
(loop on viral strand)
AC  5'-CCTCGAAAGCTTG -v LR3 Hindlll
3'-GGAGCTCTCGAAC -c LR1 Xhol
V1l  5'-CCTCGAGAGCTTG -v LR1 Xhol
3'-GGAGCT_TCGAAC -c LR5 Hirdlll
V2 5'-CCTCGAGGAGCTTG -v LR7 Xhol
3'-GGAGCT_TCGAAC -c LR5 Hindlll
V3  5'-CCTCGAGGGAGCTTG -v LR8 Xhol
3'-GGAGCT_TCGAAC -c LR5 Hindlll
V4 5'-CCTCGACCATGGGAGCTTG -v LR10 Ncol
3'-GGAGCT CCCTCGAAC -c LR8 Xhol
V5  5'-CCTCGATATCGAGCTTG -v LR9 EcoRV
3'-GGAGCT TCGAAC -c LR5 Hirdlll
V6 5'-CCTCGACCATGGGAGCTTG -v LR10 Ncol
3'-GGAGCT CTCGAAC -c LR1 Xhol
V7  5'-CCTCGACCATGGGAGCTTG -v  LR10 Ncol
3'-GGAGCT TCGAAC -c LR5 Hirdlll
V8 5'-CCTCGACCATGGGAGCTTG -v LR10 Ncol
3'-GGAGCT CGAAC -c LR12 Xhol
V22 5'-AGCTAGCAGCAGCAGCCTCGAG LR1 Xhol
-V mpl8  Hirdlll
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