Calvo-Asensio et al., Effects of Hypoxia on the Radio-Resistance of Mouse Mesenchymal Stromal
Cells and Thymic Epithelial Cells, Postgraduate Research Poster Day, 28th May 2014, Dublin

NUI Galway

Regenerative

OE Gaillim Hypoxia Enhances the Radio-resistance R
of Mouse Mesenchymal Stromal Cells

Tara Sugrue 12, Irene Calvo-Asensio’?, Shirley Hanley', Noel F. Lowndes?* & Rhodri Ceredig"

1 Regenerative Medicine Institute, Department of Physiology, School of Medicine, Nursing and Health Sciences, 2 Genome Stability Laboratory,
Centre for Chromosome Biology, Department of Biochemistry, School of Natural Sciences, National University of Ireland, Galway.

K Abst t /(B) _ o \ 5. Medullary and Cortical Thymic Epithelial
strac Tire post 10 Gy ivadiation Cells show high radio-resistance

Untreated 4hrs 8hrs 12hrs 24 hrs

—+—mTECNormoxia

Mesenchymal stromal cells (MSCs) are radio-resistant = ! v

bone marrow progenitors that support hematopoiesis 21% ‘E—‘ ‘ gﬂ oo k3 X g i
i ituti i irradiati 0. &’ GM |

and its re-constitution following total body irradiation. o v |

MSCs reside in hypoxic niches within the bone marrow { L

and tumor microenvironments. The DNA Damage 59,

{ v v
Response (DDR) represents a network of signaling 0, ﬂ | ﬁ Dg j g}, ! m

=0==mTLC ltypoxia

—&—(TCC Normoxia
= O-=cTEC Hypoxia

—8— /55 Normoxia

% Survival

pathways that enable cells to activate biological a

responses to DNA damaging agents. Hypoxia-mediated 2 L ~EE e
alterations in the DDR contribute to the increased radio- GPIP AT temen
resistance of hypoxic cancer cells, limiting therapeutic . -4 =5T45 llyposia
efficacy. The DDR is important in mediating mouse MSC The intra-S-phase and G2 checkpoints were analyzed using a 0 2 4 6 8
radio-resistance. However, the effects of hypoxia on flow cytometry-based BrdU incorporation assay. IR Dose (Gy)
MSC radio-resistance are currently unknown. hr\zc:]easeddpr:)g:r:ons Oft?lerU Ihabelle_d (Gswsl ce!ils werehprege)nt at Clonogenic survival assays were used to study the radio-resistance
. % rs and a rs post IR in hypoxia (B, black arrow heads). showed by medullary and cortical thymic epithelial cells (mTEC and
In this study, we show how hypoxia increases long-term These results indicated that MSC recovery from IR-induced cTEC, respectively), using the MSC cell line MS5 and the lymphocyte

survival post irradiation and improves MSC recovery

from IR-induced cell cycle arrest by the up-regulation of Both mTECs and cTECs show a high radio-resistance, similar to that of
the DNA DSB repair machinery. MSCs. However, while the levels of oxygen do not affect cTEC survival

. . . o rates, mTECs are slightly more radio-resistant when cultured in
These findings have important implications for our 3. DNA double-strand break repair is enhanced ormoxia (21% O,) than in hypoxia (5% O,) , contrary to MSCs. /
understanding of MSC functions in supporting allogeneic in mouse MSCs exposed to hypoxia
6. Medullary and cortical thymic epithelial cells

bone marrow transplantation and in tumorigenesis. We
are currently using these techniques to investigate the Activate different checkpoints in response to IR

DDR of cortical and medullary thymic stromal cell lines. H2AX Ser139 phosphorylation is widely used as a marker for
DNA double strand breaks (DSBs). This modification was

cell line ST4.5 as radi i and radi itive controls.

Q" cycle arrest was accelerated under hypoxic condltlonsj

studied by western blotting (A) and immunofiuorescent staining
/ 1. Hypoxia enhances mouse MSC \ (Band C).
radio-resistance in vitro ) S R0 o L Y L
HrspostiR _ 0 1 2 4 8 12224 0 1 2 4 8 12 24 N * 1
yizex [ —— [ a—— ] H
100 100
R ————— | ————— e 0 Lo
s 3 R
: ; e o L LU LEUL JUL Y
3 \ 3 s12 H v
Py : o ——————— ;
£OR\] EERE G| paamewe | o
' 3:317 o ~©-BukMSC 5% O, L el e
\ ) EEet s
10 4 - skl b 10 4 C) . The different checkpoints activated in response to irradiation were
0 2 B 6 8 10 0 2 4 6 8 10 5> —- M$521%,0, i i
s (04) e O mss sy 0 studied by analyzing the Pl profiles by flow cytometry.

While cTECs activate both G1 and G2/M checkpoints (AN
mTECs lack of G1 checkpoint activation and all the cells
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MSC cell lines (MS5 and ST2) and in bulk mouse MSC survival
rates when these cells were cultured in hypoxia. MSC colony size
was also increased in hypoxia under control and irradiated
conditions.

In contrast to MSCs, in hypoxia, a CD4*/CD8* lymphoma cell line
(ST4.5) was more sensitive to irradiation and this sensitivity
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