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3. Observing single cell gene expression 
To evaluate single cell gene expression measurements, we prepared 

two MB probes both designed to target on Oct-4 mRNA, labeled with 
6FAM/BHQ1 and 5ROX/BHQ2 at the ends of each probe. At basal 
condition, they are folded and fluorochromes (6FAM and 5ROX) are 
located  adjacent to quenchers (BHQ1 and BHQ2), thus fluorescent 
signal  could  not  be  observed.  Once  the  oligos  are  transfected  into 
cells and bound to target mRNA molecules, the MB probes become 
“stretched”  to  set  fluorochromes  apart  from  quenchers  and  emit 
luminescence upon excitation (Figure 1). 

ESCs  were  transfected  with  MB  probes  with  6FAM/BHQ1 
(FAM)  and  5ROX/BHQ2  (ROX),  and  measured  with  the  spectral 
flow cytometer with 488nm laser excitation. Figure 5 shows spectrum 
charts  of  untreated  and  transfected  ESCs.  By  comparing  untreated 
and FAM samples, FAM dependent fluorescence could be recognized. 
That  spectrum  shape  is  very  similar  to  cell  autofluorescence,  and 
the  intensity  is  not  largely  different  from  deviation  range  of  the 
autofluorescence. ROX signal is hardly distinguished by eyes because 
its  excitation  with  488nm  is  limited.  We  performed  a  spectrum 
compensation calculation based on a least square method taking into 
account cell autofluorescence, and presented scatter plots with FAM 
and ROX  axes  (Figure  6).  Results  showed  clear separation  of Oct- 
4  positive  and  negative  populations  in  FAM  stained  samples. Also 
in ROX stained samples, MB dependent signals were confirmed in 
comparison with the untreated sample. 
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4. Conclusion 
We have confirmed the spectral flow cytometer can successfully 

remove background noise derived from cellular autofluorescence and 
water derived Raman Scatter. This makes it possible to detect FAM 
signals without using dual-FRET MB even though the spectra of FAM 
and  autofluorescence  were  very  similar.  The  resulting  increase  in 
sensitivity provided by the spectral cytometry technology allows the 
use of single MB probes without FRET, and expands the number of 
gene targets that can be evaluated in a single experiment. In summary, 
we confirm that the spectral flow cytometer provides high sensitivity 
even when the luminescent spectra of signal and background are very 
similar, and demonstrates a unique capability to analyze cellular spectra 
at the single cell level. We believe this cytometer has the potential to 
accelerate single cell gene expression analysis that in turn impacts all 
aspects of cell biology. 

Figure 4. ESCs autofluorescence 

Figure 5. Spectrum charts of ESCs stained with MB probe 

Figure 6. Scattering charts of ESCs stained with MB probe 
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