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Aneuploidy in pluripotent stem cells and implications for cancerous transformation
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Abstract: Owing to a unique set of attributes, human pluripotent stem cells (hPSCs) have emerged
as a promising cell source for regenerative medicine, disease modeling and drug discovery.
Assurance of genetic stability over long term maintenance of hPSCs is pivotal in this endeavor, but
hPSCs can adapt to life in culture by acquiring non-random genetic changes that render them
more robust and easier to grow. In separate studies between 12.5% and 34% of hPSC lines were
found to acquire chromosome abnormalities over time, with the incidence increasing with passage
number. The predominant genetic changes found in hPSC lines involve changes in chromosome
number and structure (particularly of chromosomes 1, 12, 17 and 20), reminiscent of the changes
observed in cancer cells. In this review, we summarize current knowledge on the causes and
consequences of aneuploidy in hPSCs and highlight the potential links with genetic changes
observed in human cancers and early embryos. We point to the need for comprehensive
characterization of mechanisms underpinning both the acquisition of chromosomal abnormalities
and selection pressures, which allow mutations to persist in hPSC cultures. Elucidation of these
mechanisms will help to design culture conditions that minimize the appearance of aneuploid
hPSCs. Moreover, aneuploidy in hPSCs may provide a unigque platform to analyse the driving forces

behind the genome evolution that may eventually lead to cancerous transformation.
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[=) Initiation of Setaria as a model plant

Model organisms such as Arabidopsis (Arabidopsis thaiana) and rice ( Onza satva) have proven essential for efficient scientific discovery and development
of new methods. With the diversity of plant lineages, some important processes such as C4 photosynthesis are not found in either Arabidopsis or rice, so

new model species are needed. Due to their smal diploid genomes, short Ife cycles, seff-pollination, small adult statures and prolific seed production,

domesticated foxtail millet (Setanz #afics) and its wild ancestor, green foxtail (5. vinigs), have recently been proposed as novel model species for
functional genomics of the Panicoideze, especialy for study of C, photosynthesis. This review outlines the development of these species as model

organisms, and discusses current challenges and future potential of a Setaria model.

Xianmin DIAQ, James SCHNAB 2014-05-22 00:00 [ ¥ X 2

<| =] Recent advance fruit crop genomics

In recent years, dramatic progress has been made in the genomics of fruit crops. The publication of a dozen fruit crop genomes represents a milestone
for both functional genomics and breeding programs in fruit crops. Rapid advances in high-throughput sequencing technology have revolutionized the
manner and scale of genomics in fruit crops. Research on fruit crops is encompassing 2 wide range of biological questions which are unigue and cannot be
addressed in a model plant such as Arabidopsis This review summarizes recent achievements of research on the genome, transcriptome, proteome,
miRNAs and epigenome of fruit crops.
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Pluripatent stem calls [PSCs), including embryanic stem cells (ESCs) and induced PSCs (iPSCs), can differentiate into calls of Service
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