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EXECUTIVE SUMMARY

Metabolic characterization of induced pluripotent stem cells from the critically endangered

Northern White Rhinoceros
Sponsor by San Diego Zoo Institute for Conversation Research
Chenyuan Gao, Student Research Associate, M.B.
Project Defense Date: July 24, 2020
Professional Science Master’s Degree Program

California State University San Marcos

The Semester-in-Residence project was conducted in San Diego Zoo Institute for Conservation
Research, conservation genetics department. The purpose of this study is to discover the
metabolic properties of induced Pluripotent Stem Cell (iPSC) lines from the critically
endangered Northern White Rhinoceros (NWR). We perform a series of experiments to
characterize the metabolic properties of NWR iPSCs, including mitochondria detection, ATP
quantification, glycolysis capacity and oxygen consumption level detection. Our results show (1)
The NWR iPSCs contain high levels of viable mitochondria. (2) The intracellular ATP level in
NWR iPSC is 9.55+1.53 fmol, which is less than human induced Pluripotent Stem Cells
(hiPSCs). (3) NWR iPSCs and hiPSCs both primarily rely on glycolysis instead of oxidative
phosphorylation for energy generation. This glycolysis and oxygen consumption data also
suggest that NWR iPSCs are at primed pluripotent states. This knowledge is firstly proposed for
NWR iPSCs and support a long-term international collaborative conservational project to save
NWRs. There are some recommendations to enhance this study, which include: introducing more
hiPSC and NWR iPSC lines; introducing positive and negative controls for the glycolysis study;
including beta-oxidation study; collaborating with epigenomic study to fortify our conclusion

that NWR iPSCs are at primed pluripotent states.
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The northern white rhino, population: 2

Demise of the
population
March 19, 2018
Sudan, the last male,
died aged 45, leaving
just two females alive
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Cellular technologies apply in NWR conservation
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hiPSCs and NWR iPSCs expressed three
oluripotency markers




All iPSC lines expressed high level of pluripotency
markers.

Levels of transcription factors expressed in flow cytometry
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99% of the cell from most lines contained
active mitochondria

Levels of iPSCs contain viable mitochondria
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Average NWR iPSC contains 9.55 fM cellular ATP.

Intracellular ATP in iPCSs
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NiPSCs produced similar level of L-lactate with
NWR iPSCs

L-Lactate Produced by iPSCs
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All iPSC lines shown low level of oxygen
consumption tendency.

Fluorescence intensity (Ul)
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