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1) Kikuchi K, Fukuda M et al. (2009) Transcripts of unknown
function in multiple-signaling pathways involved in human
stem cell differentiation. Nucleic Acids Res., 37(15): 4987—
5000.
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1) Roesch LFW et al. (2007) Pyrosequencing enumerates and
contrasts soil microbial diversity. ISME J. 1: 283-290

2) Fierer N and Jackson RB (2006) The diversity and biogeog-
raphy of soil bacterial communities. Proc. Natl. Acad. Sci.
U S A. 103: 626-631
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00 A sequence flanking CAG/CTG trinucleo-

SO

tide repeats in the gene responsible for

® Huntington’s disease has a potential for
© blocking DNA polymerases and may
cause the replication fork arrest.

Trinucleotide repeats (TNRs), one group of the simple
tandem repeats, have been widely studied because of their
association with human neurodegenerative disorders.
These disease-causing TNRs have been well-known for
their ability to stall replication fork that probably results in
an altered replication at repetitive sequences. Neverthe-
less, the molecular mechanism of TNR alteration during
replication has been poorly understood.

To have an insight into the molecular mechanism of an
abnormal DNA replication at TNR tract, we analyzed the
movement of reconstituted E. coli replisomes along tem-
plate DNA carrying CAG/CTG repeat tract in human HTT
gene responsible for Huntington’s disease using o7iC-plas-
mid DNA-replication system (Figure 1) in vitro. Contrary to
previous reports that showed a replication stalling occuring
at synthetically long CAG/CTG repeats, we observed the

Hang Phuong Le

Graduate School of Biological Sciences,
NAIST

Le Phuong' Hang

pausing of the leading-strand synthesis is due to the pres-
ence of the downstream flanking region (dFR) adjacent the
CAG/CTG tract and consisting of 7 copies of CGG or CCG
repeat and a high GC-12-nt sequence, instead of CAG or
CTG repeats. The leading-strand synthesis was probably

A C_Okazaki fragments
terB
Pausex Full-length
leading \eading product

product

B 1 2 3 656667, [intron
HTT O [/ R gecon

I — = 3
FRA1 (CAG), ,” Sep “\(CCG), FR2
77 (12ny N

CAACAGCCGCCA
dFRI

3 5
Fzmd  (GTC), ,” Sep “\(GGC)Fzon
\
GTTGTCGGCGGT

Ori tion | Orit ion Il
FR2 Sep_ FR1 oriC FR1 Sep_ FR2 oriC
ICGG|—{CTG] {CAG| ICCG|
(cles) GAC]:E-: GTC) GG(]:I
T n n 7

e O«—

The paused leading-strand synthesis | The paused leading-strand synthesis
Figure 1.

The downstream flanking region of
CAG/CTG tract in the HTT gene poten-
tially impedes the leading-strand syn-
thesis. (A) Replication intermediates of
oriC-plasmid DNA-replication system in
vitro. (B) Schematic representation of
HTT gene fragment. White bars, sepe-
cific flanking sequences where PCR
primers are located; blue bar, polymor-
phic CAG or CTG repeats; red bar,
monomorphic CCG or CGG repeat
region; grey bar, the 12-nt repeat sepa-
ration region (Sep). (C) The leading-
strand synthesis was hindered at the
downstream flanking region in both
orientations.

-

+ Pol Il HE + dACG| + Pol lll HE +
+ATP + SSB dACG +ATP
30°C/3min)| 30°C/3min

+aTTR| |ratP
Figure 2.

Burst DNA synthesis system. Radioac-
tive primed templates are pre-incubated
with pol III HE, ATP, three dNTPs
except dTTP in the presence or
absence of SSB at 30°C for 3 minutes
to form initiation complexs. A burst
DNA synthesis starts when dTTP is
added and then the reaction is incu-
bated for another 15 seconds, following
an analysis of replicaiton products.
Circle: the circular, single-stranded
DNA template; arrow with a star: the
radio-labeled primer; dash line: the rep-
licaiton product; grey oval: pol III%;
grey donut: the B clamp; black oval:
SSB.

hindered by dFRI after passing through
CTG repeat tracts (Figure 1C, left panel),
whereas it reached dFRII and was impeded
there before encountering CAG tracts
(Figure 1C, right panel).

We hypothesized that replication forks
halted chain elongation on the leading-
strand at these sequences because of a
downstream flanking region-caused inhibi-
tion of DNA polymerase. Burst DNA synthe-
sis system, in which the chain-elongation
process of DNA polymerase is studied by
using a circular, single-stranded DNA as a
template was exploited to prove this hy-
pothesis (Figure 2). As a result, the data
showed that dFRI and dFRII were greatly
stronger pausing site for E. coli pol III
along with yeast pol ¢ and human pol §
than CAG and CTG repeats. Collectively,
our results suggest that the downstream
flanking region may adopt a non-B confor-
mation that can block the replication ma-
chinery even in the presence of single-
stranded DNA-binding proteins or own a
strong affinity with DNA polymerase as it is
single-stranded.

References:

1. Higuchi, K. et al (2003) Genes Cells, 8,
437-449.

2. Kang, S. et al (1995) Nat. Genet., 10, 213-218.
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