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Identification of a responsible factor for cell fate determination in early
development of D. discoideum

it SC A
(PR B (2 38 1 2 - 0D o3 (s AR AE 248 5 BEIK OfFBT)
i LA D E

Multicellular organisms, including humans, consist of various differentiated cells to have each role.

Understanding the regulatory mechanisms that determine and induce the fate of each cell is a fundamental issue

in biology and medicine. The cellular slime mold Dictyostelium discoideum is a good model organism for

studying differentiation; it proliferates as single cells in nutrient-rich conditions, which aggregate into a

multicellular fruiting body upon starvation, subsequently differentiating into stalk cells or spore cells. The fate

of these cells can be predicted in the vegetative phase: cells expressing higher and lower levels of omt/2 gene

differentiate into stalk cells and spore cells, respectively. However, omt12 is merely a marker gene and changes

in its expression do not influence the cell fates; determinant factors remain unknown. In this study, I aimed to

identify the determinant factor by characterizing the stalk-destined and spore-destined cells that were sorted

based on omtl2 expression. Luciferase assay demonstrated that cellular ATP concentrations are higher in the

stalk-destined than in the spore-destined cells. Live-cell observation during development using an ATP sensor

probe revealed that vegetative cells with higher ATP levels differentiated into stalk cells later. Furthermore,

reducing the ATP levels in the stalk-destined cells by treatment with an inhibitor of ATP production changed

their cell fates into spore cells. These results suggest that cellular ATP level is one of the intrinsic factors

affecting the cell fate determination in D. discoideum differentiation. Here, I also discussed about the

relationship between cellular ATP levels and other cell fate determinants in D. discoideum, suggesting the

possibility that there is a common regulatory mechanism among those determinant factors.
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HE5 8 SR AE 1%, AP kE B Dictyostelium discoideumZ IV T BEARIRBE THE D34
A L CHFHAICINAIIG & faT-/ia s & 72 2 FFIRZTEAT 2R ICER U, M E e K-
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