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Figure 1B. Examples of elemental maps of P, S, K, Ca, 
Fe, Mn, Ni, Cu, and Zn of cryo-preserved ALS cells 
obtained by hard X-ray fluorescence imaging. Image 
size 84 x 40 �…�u, pixel size 300 nm and dwell time 200 
ms. The numbers on the bottom of each map show 
the range of concentrations for the corresponding 
element in �…�P/cm2. The graph presents elements 
concentration in NTg (stripped bars) and ALS (grey 
bars) cells after X-ray fluorescence imaging of P, S, K, 
Ca, Mn, Fe, Ni, Cu and Zn of cryo-preserved cells. n=6 
cells for NTg and 10 cells for ALS. Values are given as 
mean �F standard error of the mean. Asterisks indicate 
significant differences at p < 0.05.  
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Figure 1A. Soft X-ray microscopy images of the intracellular structure in the cytoplasm of cultured NTg 
and ALS astrocytes. Image size 10 x 10 �…�u. Blue arrows indicate specific accumulations of intracellular 
material in ALS astrocytes which imply formation of SOD1 aggregates. Yellow dotted lines encircle 
complex multivesicular structures observed in the immediate vicinity of the nucleus in ALS astrocytes 
implying the formation of autophagosomes in these cells. N �t nucleus, n �t nucleolus, NM �t nuclear 
membrane, M �t mitochondria, V - vesicles, LD �t lipid droplets, ER �t endoplasmatic reticulum. 
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Soft and hard X-ray synchrotron radiation microscopy of intact hSOD1 G93A rat astrocytes 
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