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Abstract imaging was performed at ion microbeam SNAKE of the

Live-cell imaging (LCI) of irradiated cells allows MLL [3].
observation of the temporal development of cellular
response mechanisms, such as recruitment of psotein RESULTS
the damaged site. For analysis of the influenceatft Mdcl Foci form quickly (within seconds) after iriation
cycle phase on the damage response mechanisms, ligethe sites of ion transversal. Cell-cycle markatew
cell markers of cell-cycle position are requirede W positive identification of cells in the various [ges, thus
developed a series of cell lines expressing callecy enabling us to determine phase-specific recruitment
markers and DNA damage response (DDR)-proteirignetics (work in progress). In addition, cell-ogcl
tagged with different fluorescent proteins for L&Blalysis markers allow observation of cells progressinghia ¢tell

after irradiation at SNAKE. cycle (see Fig. 1). Here, in the right cell, whishnot
labelled by G1 marker Cdtl-mKO, the line patterrthaf
INTRODUCTION irradiation set-up is reflected by the pattern dd®IL foci

The main method for LCI of cellular structuresearly after irradiation. Later (5 h) due to cell vements
involves transient or stable transfection of ceNigh the pattern is not clearly detectable anymore, evafter
vectors encoding the gene for the protein to benesl 12 h the line pattern is visible again, albeit atifferent
tagged with a fluorescent protein' such as GFPe(‘greorientation. Note that in the majority of cells 3Hn|gh
fluorescent protein). Mostly in these vectors heitegous degree of cell mobility is not seen and foci patseare
promoters are used, which leads to loss of the abrnfiuite stable over time. The left cell was irradibwehile in
expression regulation (e.g. cell-cycle specific reggion Mitosis and individual foci become Vvisible after
patterns) and overexpression of the tagged proieithe ~ Cytokinesis. Concomitantly, the cells start to egsr G1
case of cell-cycle markers, it is important to easthat Marker Cdt1-mKO2.
the transgenes do not interfere with normal cetiey

control mechanisms. Cdt1-mKO2 (G1-Marker

20 min

MATERIALSAND METHODS

Vectors for expression of MDC1-eGFP and MDC1-
tagRFP were described [1,2]. A vector for expressb
G2-phase markeACyclin B1l-eGFP was constructed
according to an idea presented by [3]. Vectors thar
expression of Cdtl-mKO2 (G1 and very early S phase
and Geminin-mAG (S and G2 phase) according to [4
were obtained by MBL. A vector for expression of
PCNA-Chromobodies for visualization of endogeneou
PCNA was obtained by Chromotec. Stably transfecte
U20S cell lines expressing Cyclin B1-eGFP + MDC1-
tagRFP, Geminin-mAG + MDC1-tagRFP, Cdt1-mKO2 +
MDC1-eGFP, or tagRFP-PCNA-Chromobody + MDC1- o ) o
eGFP, respectively, showed close to normal praiifen Figure 1: Mitotic (left) and non-G1 (right) cellsadiated

rates. Irradiation of stably transfected cells(l@nd/or ~ With 55 MeV carbon ions in line pattern at SNAKE.
U20S) with single 55 MeV carbon ions in line pat®(1
um distance in x, 5 pm distance in y) and subsequen REFERENCES

[1] V. Hable et al., PLOS One, 7 (2012) e41943
[2] S. Girst et al., Scientific Reports, 3 (20131125
[3] N. Thomas, Cell Cycle, 2 (2003) 545
[4] A. Sakaue-Sawano et al.,Cell, 132 (2008):487
[5] V. Hable et al., Nucl Instr Meth Phys Res B, 2@D09)
2090
Work supported by DFG Cluster of Excellence MAPrdpean
Commission (Doremi) and BMU



