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Major Achievements and hallmark advances during the period of the
12™ National Five-Year Plan

Cell Programming and
Re-programming Mechanisms

Explorations into mechanisms underlying cell programming and re-programming
represent an emerging discipline vital for understanding the inherent nature of life.
During the period of China’s Twelfth National Five-Year Plan (2011-2015), Prof.
ZHOU Qi at the CAS Institute of Zoology (10Z) took the lead in mapping out a grand
program in this field, seeking breakthroughs in areas from basic theories, key
techniques, to technology transfer and applications. With support from CAS and
national authorities, his team reaped great achievements.
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Major Discoveries in Fundamental Theories
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Loci selection mechanism for methylation of RNA m°A and its
important roles in regulation of cell re-programming.

In a research highlighted as a cover paper published in March
2015 in Cell Stem Cell, ZHOU and colleagues successfully
demonstrated that formation of m°A on mRNAs is regulated
by miRNAs via a sequence pairing mechanism; they found
in the same research that m°A plays a positive role in the
reprogramming process to pluripotency, in addition to its
differential distribution in pluripotent and differentiated cells.

The first marmmalian cell fate decision
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Shown is a new mechanism underlying the fate decision of
early mammalian embryos identified by the team led by Prof.
ZHOU Qi at the CAS Institute of Zoology.
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Key Techniques

Ganatic screening
Genetic study
at cellular level
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The 10Z team led by Prof. ZHOU Qi has successfully
established mouse androgenetic haploid embryonic stem cell
lines (ahES cells) by transferring sperms into an enucleated
oocyte, and verified that such ahES cells can replace the
generative function of sperms to inseminate oocytes and
produce viable, fertile progenies.
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The team succeeded in generating GM animals via ahES cells
derived from a mouse androgenetic haploid embryonic stem
cell line developed by the team themselves.
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S&T Transfer & Applications

Based on CRISPR genetic modification system, the team
established a miniature piglet model for angiohemophilia
research.
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The team discovered/established a molecular standard to
verify the pluripotency of stem cells.
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