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Previously, we reported the establishment of 
multipotent adult germline stem cells 
(maGSCs) from mouse testis. Similar to 
mouse embryonic stem cells (ESCs), these 
cells are able to self-renew and differentiate 
into derivatives of all three germ layers. These 
properties make maGSCs a potential cell 
source for the treatment of disease such as 
diabetes or liver cirrhosis. In this study, we 
describe the efficient generation of maGSC-
derived hepatic-like cells by two 
differentiation systems using maGSCs and 
ESCs. Induction into the hepatic lineage 
through embryoid body formation resulted in a 
gradually decrease of undifferentiated Oct3/4-
and Nanog-positiv cells during differentiation 
in contrast to an increase of endoderm-and 
hepatocyte-specific markers. To receive a 
higher amount of hepatic progenitors and 
mature hepatocytes we established a co-
culture differentiation protocol using OP9 
stromal cells with activin A. By reverse 
transcription polymerase chain reaction and 
immunofluorescence we show that OP9 co-
culture, and furthermore activin A treatment 
increased and accelerated the expression of 
endodermal and liver-specific genes and 
proteins such as SOX17, HNF4, AFP, AAT, 
TTR, and ALB. Flow cytometry analysis 
resulted in 51% AFP-, 61% DLK-1-, and 26% 
ALB-positive maGSCs-derived hepatic like 
cells at late differentiation stages. Furthermore,  

 
these maGSC-derived hepatic-like cells 
successfully demonstrated in vitro functions 
associated with mature hepatocytes including 
albumin-and urea-secretion, glycogen storage, 
uptake of acetylated low density lipoprotein 
(LDL), and uptake and release of indocyanine 
green (ICG). Taken together, these data show 
that maGSCs show similar endodermal 
differentiation capabilities as ESCs and make 
them to a potential autologous and alternative 
source for pluripotent stem cells in 
regenerative medicine. 
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