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SUN-001
Adaptations of the DNA replication licensing
process in mouse embryonic stem cells

A. Kandllou'. T. Giavridis'. S. Taraviras”, Z. Lygerou’

" Medical School, Laboratory of General Biology, *Medical School,
Laboratory of Phsiology, Univrsity of Patras, Patras, Greece

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
GI 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 subscquent round of replication. Replcation ficensing takes
GI phase and consits 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:

hich msure graome sabily in mESCs and govers DNA sl

s g sl s very short G1 phase =
move to S-phase with high synchrony following mitotic arrest
During S-phase, replication fuctories are visualized by immunoflu-
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. MCM2 and
MCM? can be immunodetected onto chromatin following mitotic
exit and in S phase, and exhibit differential localization along the
el 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,
Cdtl 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 o 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 cell are moving towards differentiation, with
tlengthening of G phase.

ds: DNA replication licensing, mouse embryonic stem
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Abstracts

Results: Alllic fraquencies of the polymorphisms evaluated were

271) when compare cases versus controls, showing this SNP s
genetic factor to COPD susceptibility in Mexican popula-
tion.Two SNPs were found associated in MMP2, the GG geno-
type of rs243864 (EP = 10.3% versus FS = 1.51%, p = 1.00E-10,
340:1526) 351, 047G0  ptype o
versus FS = 1033,
X 34) suggesting also genetic erp
bility to COPD in the Mexican population. There was not assodi-
ated with genetic susceptibilty to COPD in the MMPI and
MMPI2 genepolymorphisms.The haplotype consisting of the
polymorphisms in the MMP! and MMPI2 genes, located in dif-
vt poiions of chromosome 11 were calcued. No aplonpe
blocks were found in high linkage disequilibrium with 12 >
Conclusion: There are polymorphisms SNP-type in sotp? and
MMP9 genes were associated with genetic susceptbility to
COPD iin the Mexican population.
Keywords: COPD, MMP, polymorphisms.
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Glutathione intake promotes longevity
through the activation of SIR-2.1 and DAF-16
(FoxO) pathway in C. elegans

R. Cascella, E. Evangelisti, M. Becatti, C. Fiorillo, C. Cecchi
Department of Experimental and Clinical Biomedical Sciences,
Universiy of Florence, Florence, Ialy

Oxidative stress has a prominent role in lifespan regulation of the
living organisms. One of the endogenous fiee radical avenger sys-
tems is associated with GSH, the most abundant nonprotein thiol
in mammalian cels, acting a5 a major reducing agent and antiox-
dant defence. We have recently designed a series of novel S
GSH derivatives capabl to prevent amyloid. oxidativ stress and
cholinergic dysfunction heimer disease models, upon the
increase of GSH intake. In this study we show that the longevity of
widtype N2 Caenorhabdisclegans was. sgnifcanty
enhanaed by dictary supplementation with linolenoyl-SG:
thioester with respect to cthyl eser of GSH, linoenic acid or via-
min E. RNA interference anlysis and activiy inhibition assay ind-
cate that Hfespan extension was mediated by the upregulation of
SIR-21,  NAD-dpendentHsone e oniolog f -
malian SIRTI. In parscular, fin-SG-mediated overexpression of si
Y S T Yk 1 o DARE (Pt chatar Mo
over, lin-SG derivative protects N2 worms from the parlysis and
oxidative stress induced by Ay/H;Ox exposure, Overal, our fndings
put forward 1n-SG thioester a5 an antioxidant supplement trigger-
ing sirtuin upregulation, thus opening new future perpectives for
healthy aging or delayed onse of oxidative-rehted discass
Keywords: Glutathione, longevity, oxidative stress.

G)
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GM-CSF-induced CCL17 expression in
s IRF4
pathway of potential s.gmtmam.e in inflammation
A Achutan . Lim, M. W Chane. .. Flsivoe,
D. C. Lacey, A. D. Coo
Melboume eademic Conve, Unvasty of Melbone, Parkle
Ausralia

Clinical trials in rheumatoid arthritis (RA) targetting the cyto-
kine, granulocyte macrophage-colony stimulating factor (GM-
CSF), are showing promise although its mode of action remains

SUN-002

Analysis of the mechanism of DNA damage and

replication arrest-induced histone mRNA decay
Smythe

Biomedical 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 kead to deleterious effects 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 roke in
histone mRNA. metabolism. Importantly, previous studies have
shown HD is also one functional target of tra 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 approach 1 to identify HBP/
SLEP SSind ot e potratl ot 4 o i
to clucidate the detailed mechanism of checkpoint activate
We have established isogenic call lines stably expressing i
tional, tagged HBP/SLBP by using the FlpInmu T-Rexrw
Expression system. Our results indicate that isogenic Fip-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.

wirpin/stem loop binding protein (HBP/SLBP), his-
tone mRNA decay, Intra S-phase checkpoint

CSI-02 - Inflammation & Disease
largely unknown. Once responsive cell target type to GM-CSF is
monocytes/macrophages. Increased macrophage numbers in the
synovial fluid from RA knee joints is highly comelated with the
severeity of the discase. The interferon regulatory fuctor (IRF)
family of transcription factors is important in controlling expres-
sion of genes involved in immune functions. Their key role in
controlling gene expression in monocytes/macrophages has recen-
Tty become a major focus of research

We report here that GM-CSF induced IRF4 expression, while
suppressing IRFS in primary human monocytes. We found that
the chemokine CCLI7 expression was induced in GM-CSF-trea-

monocytes and largely dependent on IRF4 transcrip-

tion factor. Significantly, a recent study reported that synovial
fluid from knee joints of RA patients had elevated lkvels of
CCLI7 as compared to heakthy controls. Interestingly, CCLI7
gene s clustered together with CCL22 and CX3CLI on human
chromosome 16q13. The transcriptional regulation of these three
chemokines by GM-CSF in haman monosytes and their role in
inflammation will be presented and discussed.
Keywords: inflanmation, monocytes, transeription factors.
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Granzyme B/perforin system and serpinB9:
impact on inflammation and insulin resistance
in coronary athevosclerosls

. O. EFMesallamy', N. M. Hamdy', Y. A. Iorahim’,

A K. Al-triby' S A Sehakc, E. F. Sand
'devmnwv Department, Faculty of Pharmacy, Ain Sham
University, *Cardiothoracie Surgery Department, Kobry El-Kobba
Millry Hospas “Cadioigy Depaniment, Faculy of Medicine,

in Shams University, Cairo, Egypt

Background/Objectives: Pro-spopiotic proease gmnzyme
(GZB) and perforin (PRF) are the major mediators of cytotoxic T
Iymphocytes, the dominant immune cells accumulated in adv
atherosclerotic lesions. Protease inhibitor-9 (P1-9) or serpinB9, the
only known inhibitor of human GZB, protects vascular cells against
GZBinduced apoptosi. This study aims 1o explore the role of GZB,
PRF and PL.9 in atherosclerosis through assessing their gene expres-
sion in peripheral leucocytes and atherosclerotic tisues as well as
their ontribution to atheroslerosseated key regultory processes.

to 15 apparently healthy controls. 24 atherosckrotic tisucs were
compared to nomal mammary arerie insulin, hsCRP and.
GZB levels were estimated by ELISA while mRNA expression levels
of GZB, PRF and PI9 were quantified by Tagman RT-PCR.
Results: Serum insulin, iCRP and GZB levels were sgnificantly
elevated in atherosclerotic patients compured to control subjects
(P<0001). There s a significant increase in GZB mRNA expres-
sion and a significant reduction in PI-9 mRNA in peripheral leuco-
cytes and atherosckrotic lesions (P < 0.001). PRE mRNA levels
increased significantly only in atheroscleratic tissues (P < 0.001).
Also, diabetic patients showed lower lvels of PE9 mRNA in
el okl Wl Vo ol
diabetics (P < 0.05). Regression analysis revealed that GZB and
PL9 have opposite significant modulting effects on inflammation
and insulin resistance markers. Interestingly, PI-9 mRNA expression
in peripheral lewocytes was inversely contributed to CAD severity.
Conclusions: GZB and PI-9 are proposed key modulators for
inflammation and insulin resistance in atherosclerosis. Low levels
of circulating PI-9 mRNA might be a biomarker of CAD sever-
ity. Induction of PI-9 could be a novel therapeutic approach to
attenuate atherosclerosis progression.
Keywords: Atherosclerosis, granzyme B, protease inhibitor 9.
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