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Introduction: 

 

In order to gain insights in the mechanisms of 

“stemness”, an important aspect in stem cell 

research is, how the maintenance of the 

potential for self-renewal and the prevention 

of spontaneous differentiation in stem cells is 

achieved. In murine embryonic stem (mES) 

cells, one member of the family of signal 

transducers and activators of transcription 

proteins, STAT3, is needed to keep mES cells 

in the ?stemness“-status. The latent 

transcription factor STAT3 is activated by the 

leukaemia inhibitory factor (LIF) and 

consequently imported into the nucleus. In 

contrast to mES-cells, activated nuclear 

STAT3 is neither necessary nor sufficient to 

keep human embryonic stem (hES) cells in the 

undifferentiated status.  

In this work, we analyzed the localization and 

thereby the activity of STAT3 in embryonic 

stem cells of medaka fish (MES) and during 

early embryonic development of medaka. 

 

Material and Methods:  

 
The embryonic stem cell line MESI was 

obtained from blastulae of medaka fish 

(Oryzias latipes) and remains undifferentiated 

in cell culture in presence of a complex mix of  

growth factors. STAT3-activity in MESI-cells 

and early embryos of medaka fish was 

investigated via immunofluorescence. 

 

Results:  

 
Ectopic expression of an eGFP-tagged STAT3 

resulted in dominantly cytoplasmic and thus 

inactive localization in MESI.  

Analyses in medaka embryos of blastula-stage 

demonstrated that STAT3 is inactive in all 

cells. 

Investigations on embryos before 1024-cell-

stage revealed that STAT3 has a wave-like 

import into the nucleus between 64-cell-stage 

and 512-cell-stage with a peak at 64-cell-stage. 

No increase of nuclear STAT3-levels was 

detected before 64-cell-stage or after 512-cell-

stage.  

 

Discussion and Conclusions:  

 
The assays on MESI cells and blastula-staged 

medaka embryos demonstrated that STAT3 is 

not activated in medaka stem cells. 

Consequently, these data indicate that 

activated STAT3 is not necessary for stem-cell 

status in medaka. Hence, the mouse-system is 

the only vertebrate stem cell system depending 

on active STAT3. 

Furthermore, the import-wave of STAT3 

spanning 64-cell-stage to 512-cell-stage 

medaka embryos argues for a specific process 

in medaka development which is depending 

on nuclear presence of activated STAT3. 
 

 


