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Adaptations of the DNA replication licensing
process in mouse embryonic stem cells
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Mouse Embryonic Stem Cells (mESC) have the ability to prol
erate and self-renew indefinitely in culture and, when stimulated,
to differentiate towards all three germ layers. They exhibit an
unusual cell cycle which consists mainly of § phase cels, a short
Gl phase and  lack of major checkpoint responses. Maintaining
gcnome stabilty s pivotal for embryonic stem cells, as they give
rise to all mature cell types. In order for committed cells to main.-
{ain genome integrity, DNA replication is restricted to only once
per cell cycle. This is accomplished through the assembly onto
chromatin of multisubunit protein complexes which icense DNA
for a subsequent round of replication. Replcation ficensing takes
GI phase and consists of the loading of the hexameric
MiniChromosome Maintenance 2-7 (MCM27) compiex onto
chromatin, a step which is dependent on the licensing factor
Gatl. We previously showed that the loading of MCM2.7 onto
ive mammalian celk:
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move to S-phase with high synchrony following mitotic arrest
During S-phase, replication fictories are visualized by immunofiu-
orescence against the replication protein PCNA. They show char-
acteristic carly, middle and late S-phase localization, reminiscent
of replication factory dynamics in differentiated and cancer cels
Cdtl is specifically detected during the GI phase of the mESC el
cyde and degraded following entry to S-phase.

fond st ot el hone
exit and in S phase, and exhibit differential localization along the
cell cycle. Following DNA damage by UV-irradiation in G1, Cdtl
is rapidly protcolysed, while changes in chromatin-loaded MCM
proteins are evident. When mESCs are iradiated during mitosis,
Ctl degradation is delayed until entry into G1, suggesting the
Cdtl s protected from proteolysis in mitosis. mESCs irradiated
during mitosis or in G1 fuil to progress to S-phase. We will be
using functional live-cell imaging to assess licensing in mESCs by
Fluorescence Recovery Afier Photobleaching (FRAP) of the GFP-
tagged MCM protein subunits, through the cell cycle of uncom-
mitted cells, or when cells are moving towards differentiation, with
tlengthening of G phase.
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Analysis of the mechanism of DNA damage and

replication arrest-induced histone mRNA decay
Smythe

ammdul Science, University of Sheffield, Sheffield, UK

Histone mRNA decay (HD) is the process which ensures that
histone mRNA s rapidly
DNA replication at the end of S-ph:
between histone protein production and DNA replication s
essential for the correct packaging of newly replicated DNA, as
imbalances can lead to deleterious offects such as genomic insta-
bility. Interestingly, histone mRNA stability is controlled by the
presence of a stem-loop structure at the ¥ end of histone mRNA,
and a protein, HBP/SLBP (hairpin/stem loop binding protein)
which specifically binds to this structure, plays a major role in
histone mRNA. metabolism. Importantly, previous studies have
shown HD is also one functional target of an intra S-phase
checkpoint activated when DNA synthesis is inhibited, ensuring
that histone mRNA is rapidly destroyed when global DNA repli-
cation is blocked. Consistent with this, replication stress-induced
histone mRNA decay is blocked in the presence of inhibit

the PIKK family of checkpoint protein kinases,
PIKK family members in the regulation of this process. There-
fore, we aim to utilise a proteomic apprach 1 to identify HBP/
SLEP S ot e st ratl ot o Gl
to clucidate the detailed mechanism of checkpoint activated HI

We have established isogenic cell lines stably expressing i
tional, tageed HBP/SLBP by using the FlpInmu T-Rexrm
Expression system. Our results indicate that isogenic Flp-In
HeLa call lines inducibly expressing tagged forms of SLBP under
the control of a doxycydline promoter are a useful model system
for the molecular analysis of SLBP function during replication
stress.

Fig. 1.

Keywords: hairpin/stem loop binding protein (HBP/SLBP), his-
tone mRNA decay. Intra S-phase checkpoint.
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Role of neutral
transporter trafficking
. K. Kim, K. H. Ahn, Z. Fu, M. J. Back,
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Dopaminergic neurotransmission in the brain plays  central role
in the control of movement, hormone release, and many complex
belaviors. Dopamine (DA) upake nto prsynpic terminas s
thought o be a key step in neurotransmission termin;
Dopanine transporer (DAT)is Specifc ranspot proin hty
control the availability of DA, in the synaptic cleft by mediating
rapid transmitter reuptake at presynaptic terminals. DAT
undergo highly regulated traficking between the cell surfice and
endosomal compartments (Rao et al, 201I; Sager and Torres,
2011). Here, we suggest that neutral sphingomyelinase 2 (1SM-
ase2) may regulate DA uptake and DAT trafficking. Previously
we found that nSMase2 is & mediator of DA uptake (Kim et al.
2010). Interestingly, transfection of nSMase2 SIRNA or pretreat-
ment with the nSMase2-specific inhibitor GW4869 resulted in
decreased DA uptake. Reciprocally, exposure of PCI2 eells to
cell-permeable Coceramide induced a concentration-dependent
increase in DA uptake. In mouse striatum and PCI2 celks, we
performed immunoflorescence staining to find out the localization
of nSMas2 and DAT. In the dorsolateral mouse striatum, we
observed colocalization of DAT and nSMase2. In PCI2 cells,
DAT are colocalized with nSMase2 in plasma membrane. We
examined the physiological elevance of the DAT-nSMase? inter-

from
2012). The enrichment of nSMase2

preparations
previously (German et al.,

and DAT in striatum is more pronounced. In Immunoblotting
with imunoprecipitation of DAT showed nSMas2, but imuno-
precipitation of nSMase2 did not showed DAT. ant lﬁ\rﬂ)“"

noprecipitated pellet, the IP pellet of anti-DAT antibody show
‘nSMase activity to an extent equivalent to that achieved with the
IP pellet of anti-nSMase2 antibody. These results indicate a phys-
iological relevance of the DAT-nSMase2 interaction. Further
analysis revealed that GW4869, nSMase2 inhibitor, decreased the
surface level of DAT in PCI2 cells stably expression DAT. In
sum, our findings provide that physiological interaction between
DAT and nSMase2 and, nSMase2 is suggested to facilitate re-
localization of DAT on the presynaptic surface.

Keywords: Ceramide, Dopamine transporter, neutral sphingo-
‘myelinase 2.
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Single particle tracking to study the binding of
misfolded oligompr to membrane

side GM1
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Recent results suggest an important rok of ordered lipid domains
of plasma membranes in amyloid aggregation process and its path-
ogenic effect. We investigated the contribution (o to;

membrane ganglioside GM1 in SH-SYSY
exposed to oligomeric conformers of AP and HypF-N endowed

dAxn.mng i bt diffsion on the pla P tiving
cell. In turn, the biochemical response to the oligomeric species
results from the membrane content of GM1 and its clustering.
erall, our results indicate an altered membrane raft mobility
and clustering in neurons experiencing aberrant protein oligomers.
ords: Membrane GM1, Protein oligomers, Single particle
tracking.
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H-bonds of
conserved asparagines in S6 helices of sodium
and calcium channels: roles in channel gating

D. Tikhomar', B. Zhoro®
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D, M Cnersy. Homtbon o7, Cons

Background: Voltage-gated sodium and calcium channels play
key roles in the physiology of excitable cells. The alpha-| subunit
of these channels folds from a polypeptide chain of four homolo-
gous repeats. In each repeat, the cytoplasmic halves of the pore-
lining helices contain exceptionally conserved asparagines. Such
conservation implies important roles, which are unknown. Inher-
ited mutations of the asparagines are assodiated with some chan-
nelopathies. Enginecred substitutions of the asparagines affect
activation and inactivation gating and the action of pore-target-
ing drugs and toxins. In the absence of X-ray structures of
eukaryotic sodium and calcium channels, underlying mechanisms
are undlear.
Methods: X-ray structures of potassium and sodium chandelles
in the open and closed states were used as templates to buikl
homology models of the open and closed Cavl 2 and Navl.4
channels and some of their mutants. The models were optimized
with the method of Monte Carlo-energy minimization and state-
dependent contacts of the conserved asparagines were analyzed.
Results: In the homology models of the open and closed Cavl 2
and Nav1.4 channels the asparagines do not face the pore. In the
open, but not in the closed channcls, the asparagine residue in
given repeat forms an inter-repeat H-bond with a polar residue,
which is typically nine positions downstream from the conserved
asparagine in the preceding repeat. The H-bonds, which are
strengthened by surrounding hydrophobic residues, would stabi-
lize the open channel and shape the open-pore geometry. Accord-
ing to caleulations, the latter is much more sensiive to mutations
of the asparagines, than the closed-pore geometry. Substitutions
of the asparagines, their H-bonding partners, or surrounding resi-
dues change state-dependent inter-repeat contacts. The changes
may affect channel activation, inactivation, and ligand action.
Our models suggest the atomistic mechanisms behind a calcium
channelopathy (the night biindness) and sodium channelopathies
(Braguda syndrome and infantile arrhythmias). We further pro-
pose that engineered substitutions of the conserved asparagines
influence the sta lent action of local anesthetics, antiar-
rhythmic agents, and steroidal agonists like batrachotoxin and
veratridine by changing availability of the open channels and
affecting the open pore geometry.
Conclusions: The exceptional conservation of asparagines in the
inner helices of sodium and calcium channels is due to their
involvement in inter-repeat H-bonds that stabilize the open state
and shape the open pore geometry.

Supported by NSERC and RFBR.
Keywords: Channel gating. Molecular modeling, State-depen-
dent drug action.
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