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4. Twelve-color chimerism analysis 
Twelve-color  chimerism  analyses  using  artificial  chimerism 

samples composed of cord blood and healthy individual’s blood were 
carried out a total of 3 times to verify the performance and equivalence 
between the spectral flow cytometer and a conventional flow cytometer. 
Cord blood was provided from Japanese Research Cord Blood Bank. 
We determined the type of HLA using SRL, Inc. contract service before 
this experiment. HLA-A2 positive and HLA-A24 negative cord blood 
was used for experiments. On the other hand, peripheral blood from 
healthy  individuals  with  HLA-A2  negative  and  HLA-A24  positive 
was used. We selected twelve-color immunostainings to determine the 
lineage-specific chimerism of hematopoietic cell subsets: HLA-A2/ 
HLA-A24  for  chimerism,  CD34/CD45  for  hematopoietic  stem/ 
progenitor cells or leukemia cells, and CD3/CD4/CD8/CD14/CD19/ 
CD56 for normal leukocyte subsets (Figure 3). 

Since  the  spectral  flow  cytometer  is  equipped  with  only  two 
lasers, 488 and 638 nm lasers, it appears to be a little bit harder to 
analyze  twelve-color  samples  simultaneously.  However,  because 
of  the  combination  of  prism  optics,  32ch  array  PMT,  and  Spectral 
Deconvolution,  the  spectral  flow  cytometer  could  separate 
twelve-color  samples  with  extraordinary  fluorochromes  and  their 
combination such as Cy2, PE-Alexa Fluor 700, PE-TR/PI, and PE- 
Cy5/APC (Figure 4). 

The frequencies of each cell population by the number of CD45+ 

population were calculated and compared between both instruments. 
Acquired by the spectral flow cytometer, hematopoietic stem/progenitor 
cell population and white blood cell subsets were clearly determined 
and  equivalent  to  data  from  the  common  commercial  instrument. 
Figure  4B&C  shows  spectra  charts  of  the  measurement  results  of 
twelve-color chimerism analysis excited with 488 and 638 nm lasers, 
respectively. We  can see many  lines derived from each fluorescent 
reagent. We can also confirm each spectrum shape derived from each 
cell one by one. This unique and useful feature enables us to make 
more accurate judgment, which is especially important for both multi- 
color analysis and rare cell analysis. 

5. Conclusion 
Twelve-color  chimerism  analyses  using  3  artificial  chimerism 

samples  composed  of  cord  blood  and  healthy  individual’s  blood 
were  carried  out  to  verify  the  performance  of  the  spectral  flow 
cytometer. The frequencies of each subpopulation of hematopoietic 
stem/progenitor cells, mature white blood cells, and lineage-specific 
chimerism  acquired  by  the  spectral  flow  cytometer  were  clearly 
determined and were equivalent of data from a common commercial 
instrument. Moreover, one of the unique feature of the spectral flow 
cytometer,  display  of  each  spectrum  derived  from  the fluorescence 
of each cell, demonstrated the accuracy of analysis and guarantee for 
further accurate analysis especially in multi-color analysis. 

Figure 4. Result of twelve-color chimerism analysis (A), 
Spectra chart of sample stained with twelve-color fluorochromes excited with 488 nm laser (B), 
638 nm laser (C) 

Figure 3. Spectra of fluorochromes: excited with 488 nm laser (A), 638 nm laser (B) 
Table. Fluorochrome panel for twelve-color chimerism analysis 


