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SUPPLEMENTARY MATERIAL

Movies for electronic publication

Movie M1: MR-imaging of H2B-GFP labelling of chromatin inside individual living Theileria-infected B-cells co-transfected with either pcDNA3, or JNK-APF. Movie 1A shows H2B-GFP fluorescence signal inside individual pcDNA3 co-transfected B cell. Note the diffuse labelling characterising a healthy, non-apoptotic nucleus. Movie 1B shows H2B-GFP fluorescence signal inside individual B cell co-transfected with JNKN-APF. Note particularly the “added value” of motion-image visualisation that allows us to clearly describe the three-dimensional structure of each nucleus. In this case the nucleus of the pcDNA3 transfected cell is shaped like a ring, containing a single deep infold; whereas the JNK-APF transfected cell nucleus shows a large straddling figure-of-eight chromatin loop characteristic of chromatin-tearing expected during apoptosis.

Movie M2: MR-imaging of H2B-GFP and annexin V-PE labelling inside an apoptotic Theileria-infected B-cell. The four image series movies show: transmission, H2B-GFP (green), annexin V-PE (red), and finally an approximate H2B-GFP/V-PE merged image series recorded by MR-imaging from an individual B cell co-transfected with JNK-APF, and consequently showing a phenotype 4 pattern. Note how the motion-image visualisation reveals clearly that the V-PE signal is aggregated heterogeneously across the cell plasma membrane surface, delineating a shell of staining that evidently suggests its majority exclusion from the cytoplasm.


Supplementary figures for electronic publication:

S1: MR-imaging system. The five image series shows the MR-imaging system used in these studies from several different angles of view. Panel A shows the fluorescence microscope on anti-vibration table beside the micro-fluidics pumps and image acquisition computer. Panel B is a close-up view of the microscope stage adapted for the cell processor chips DFC3/4 and micro-fluidics injection syringe (left) used for loading the cells into the perfusion system; whereas on the right hand side the small z-rotation adaptor can be seen connected to the chip via a relay cable. Panel C shows the high-precision pumps used to drive the micro-fluidics flow. Panel D is a front-view to the microscope showing the position of the CCD camera (small box mounted on lower left side of microscope). Panel E shows the rack mounting of the micro-electrode amplifiers (top) connected to the Cell-Processor piloting computer (bottom) via a cable relay control box (middle).   

S2: Cell-Processor chips used for MR-imaging. Images showing close-up views of the DFC3/4 type Cell-Processor chips used for MR-imaging. Panel A DFC3 and DFC4 Cell-Processor chips photographed next to a coin for scale (the chip dimensions are ~2.5cm x 7cm). Panel B microscope panorama of electrode configuration in DFC chips, showing from left to right (the direction of flow): two “funnel” electrodes used to centre the cell flow, and subsequently three “octode cages” used for cell trapping (panorama represents dimensions ~1cm width and 0.25cm in height) Panel C close-up low-power microscope image showing photolithographic circuitry imprint to a single octode cage (top, image size is ~1mm²); and transmission image of a single living Hela cell trapped at the centre of an octode cage (bottom, image size is ~200µm²). Panel D three-dimensional cartoon perspective indicating schema of octode cage (top); and table (bottom) showing basic command phase separations between AC current in each electrode that yield: vertical rotation, stable positioning, horizontal rotation, and alternative stable positioning respectively.    
