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As embryonic stem cells become pluripotent, they may cause tumor development when injected into
a host. Therefore, researchers are focusing heavily on the therapeutic potential of tissue-specific stem
cells (adult stem cells) without resultant tumor formation. Adult stem cells can proliferate for a lim-
ited number of generations and are restricted to certain cell types (multipotent). Mature tissue cell
types in mammals cannot be intrinsically dedifferentiated or transdifferentiated to adult stem cells.
Hence, the technology of induced pluripotent stem cells (iPSCs) for reprogramming adult somatic cells
was introduced in 2006, ushering in a new era in adult stem cell research. Although iPSCs have been
widely used in the field, the approach has several limitations: instability of the reprogramming proc-
ess, risk of incomplete reprogramming, and exposure to transgenes integrated into the cell genome.
Two years before the introduction of the iPSC technique, the synthetic small molecule 2,6-disub-
stituted purine, called reversine, was introduced. Reversine can induce the dedifferentiation of com-
mitted cells into multipotent progenitor-type cells by reprogramming and converting adult cells to
other cell types under appropriate stimuli. Thus, it can be used as a chemically induced multipotent
cell agent to overcome the limitations of iPSCs. Also, as an alternative therapeutic approach for treat-
ing obesity, it can be used to generate beige cells by browning white adipocytes. While reversine has
the potential to act as an anti-cancer agent, this review focuses on its role in differentiation, dediffer-

entiation, and transdifferentiation in somatic cells.
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Fig. 1. Chemical structure of reversine [2-(4-Morpholinoanilino)-
6-cyclohexylaminopurine] [5].
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Fig. 2. Dedifferentiation and transdifferentiation of C2C12 myo-
blasts induced by reversine. This Fig. is based on Chen
et al. [5].
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Fig. 3. Schematic representation of the pathway involving re-
versine-mediated dedifferentiation and subsequent trans-
differentiation.
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Table 1. Comparisons of reversine studies for cell dedifferentiation, transdifferentiation and differentiation

Time point of reversine

Cell types treatment and duration Molecular function References
Mouse C2C12 -dedifferentiation
mvoblasts 4 days pretreatment -transdifferentiation [5]
Y (adipocytes/ osteoblasts)
Human and murine -dedifferentiation
fibroblasts 4 days pretreatment -transdifferentiation [2]
(adipocytes/ osteoblasts)
Porcine Muscle -dedifferentiation
satellite cells 4 days pretreatment -transdifferentiation [13]
(female germ-like cells)
-dedifferentiation
M?;lssbiiin 4 days pretreatment -transdifferentiation [11]
Y (neuroectodermal lineages/neuron, glia cell)
-dedifferentiation
Mr(:;ilei ?(’)331;: 2 or 3 days pretreatment -transdifferentiation (osteoblasts) [15]
P pocy -inhibit adipocyte differentiation
-dedifferentiation
Rat annulus fibroblasts 4 days pretreatment -transdifferentiation [19]
(adipocytes/ osteoblasts/chondroblasts)
Rabbit bone marrow 1 day pretreatment -dedifferentiation
stem cell In direct coculture w/ -transdifferentiation [18]
5-azacytidine (cardiomyocytes)
Ovine fetal mesenchymal 2 d‘ays pretreatment -dedifferentiation
In direct coculture w/ . . . [21]
stem cell 5-azacytidine -transdifferentiation (cardiomyocytes)
Ovine fetal mesenchymal -dedlfferentlétlgn
stem cell 1 day pretreatment -transdifferentiation [22]
(adipocytes/ osteoblasts)
-dedifferentiation
Bovine ear fibroblast 4 days pretreatment -transdifferentiation [12]
(adipocytes/myocytes/neuron)

Mouse 3T3-L1 mature cells 1 or 2 days after full -promotes browing of white adipocytes 8]

differentiation (beige cells)

Mouse 3T3-L1 preadipocytes agiSSgesniuir:;lictt};cin -stimulate adipocyte differentiation [10]
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Fig. 4. Schematic representation of reversine-mediated dediffer-
entiation of C2C12 myoblasts. The treatment of C2C12
cells with reversine could increase polycome genes, pol-
ycome repressive complex 1 (PRC1) and Ezh2. The en-
hanced PRC1 and Ezh2 expressions are capable of silenc-
ing of transcription factor genes (myogenin, MyoD, Myf5),
which are necessary for inducing and maintaining myo-
genic differentiation (myotube formation). Cyclin A and
Cdk2 are downregulated by reversine while growth ar-
rest specific-1 (Gasl) and -6 (Gas6) protein expressions
are upregulated. The inhibited Cyclin A expression caus-
es the cells to undergo growth arrest in G2-phase. Appro-
priate stimuli could be applied to induce the trans-
differentiation of the reversine-mediated multipotent
cells towards different lineages such as adipocytes, os-
teoblasts, and chondrocytes.
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