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Abstract 
A steep challenge in stem cell research 
is the identification and characteriza-
tion of cells. Commonly, surface anti-
bodies are utilized but this method is 
often expensive and sterility is a con-
cern. An ideal solution would be the use 
of nontoxic small molecules that are 
substrates for differentially expressed 
enzymes. Alkaline Phosphatase is one 
such differentially expressed enzyme 
and its high activity is used as a mea-
sure of pluripotency. Alkaline phospha-
tase staining has been used to identify 
emerging pluripotent colonies during 
the process of somatic reprogramming. 
Current available alkaline phosphatase 
substrates are toxic to the cells and 
once stained cannot be propagated 
further.

We have developed a novel live alkaline 
phosphatase substrate using a modular 
synthesis platform. This dye can be ap-
plied to adherent embryonic stem cells 
and pluripotent stem cells in culture 
and robust expression observed within 
20-30 minutes. Staining is specific to 
pluripotent stem cells with minimal 
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background in MEF feeders and primary 
fibroblast cells. After removal of dye 
from the media, fluorescent labeled 
cells lose their signal within 60-90 
minutes. The stained colonies can be 
further expanded without loss of prolif-
eration or pluripotency. This novel live 
alkaline phosphatase dye was further 
used to identify emerging pluripotent 
colonies from BJ human fibroblasts 
transduced with CytoTuneTM; a Sendai-
virus based non integrating reprogram-
ming method. Clones picked based on 
live Alkaline phosphatase expressed 
other pluripotent markers such as 
SSEA4 and TRA-1-60. Clones propa-
gated to over twelve passages were 
karyotypically normal and retained their 
pluripotency based on pluripotence 
marker expression and differentiation 
potential. Gene expression analysis of 
the iPSC lines showed expression pat-
terns similar to H9 ESC line and distinct 
from parental fibroblast cells.

These results indicate that the novel live 
alkaline phosphatase substrate  detects 
pluripotent stem cells without altering 
its survival, proliferation or pluripo-

tency. This tool will provide an easy to 
use, live monitoring method to track 
cells during reprogramming or during 
routine culture of ESC and iPSCs.
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