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Abstract

In the mammalian ovary, folliculogenesis begins from primordial germ cells, proceeds through the primary follicle stage to the
mature follicle stage and finally produces functional oocytes. The molecular mechanisms of folliculogenesis are not completely
understood yet. Identification of the key molecular events that control follicular development will help us to understand ovarian
functions. In this study, we investigate autophagic roles in oogenesis. In an attempt to better understand the functions and
molecular mechanisms of RAB37 in autophagy, we explore ATG proteins interacting with RAB37 and find that RAB37 as a key
organiser of autophagosome formation promotes autophagy through the ATG5-ATG12-ATG16L1 complex. It binds directly with
ATGS, and promotes autophagosome formation in a GTP-dependent manner. RAB37 mutation and knockdown can impair
autophagy in vivo. We discuss autophgic roles in folliculogenesis. The study answers the key, basic, and long-standing question
of autophagosome biogenesis, and proposes that RAB37 acts as a key organizer of autophagosomal membrane biogenesis. The
molecular mechanism for autophagosome biogenesis has broad physiological and pathological implications for understanding
the autophagy regulation during ovary development.
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Abstract

Ammonium is the preferred nitrogen (N) source for many plant species growth and development. Our investigation of maize
development under different ammonium environments showed high ammonium enhanced maize shoot elongation and biomass
increase. In this process, ammonium transporters (AMTs) play crucial roles for ammonium uptake and translocation. Here, we
described the characteristics of AMT genes in maize, including phylogeny, gene structures, gene locations, gene duplication
events, conserved amino acid residues and expression patterns. ZmAMTI;1b/ZmAMTI;3, ZmAMTI;3/ZmAMTI;1a were
produced from a recent duplication event in the maize evolution. Except of ZmAMT3;1 and ZmAMT4, all the rest of ZmAMT
genes were involved in duplication events with rice AMT genes. Expression patterns of maize AMTs in different tissues were
analyzed for preliminary study of their physiological role. Quantitative real-time PCR (qPCR) results showed the expression
levels of eight, four and three ZmAMT genes were obviously induced in maize root, stem and leaf respectively by ammonium
deficiency conditions. Moreover, Arbuscular mycorrhiza (AM) fungi can improve plant N levels by inducing the expression of
some ammonium transporters. Further study showed expression levels of ZmAMTI;1a, ZmAMTI;1b, ZmAMT3;1 and ZmAMT4
were increased post AM fungi inoculation, implying these four genes may participate in mediating ammonium uptake from soil
and/or transport from mycorrhiza to maize. Eight ZmAMT genes were identified in maize and their evolutionary characteristics,
proteins structure and expression patterns were examined in this study. The present study will provide a better understanding of
the ZmAMT family evolution, characteristics and their response to low ammonium stress or AM fungi inoculation.
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Abstract

In the past decade, plant phenomics, a new research field integrating multiple disciplines, has developed very fast especially in
the developed countries. The functional analysis of the rice genome has entered into a high-throughput stage, and a project named
‘RICE2020’ has been proposed to determine the function of every gene in the rice genome by the year 2020. To achieve this goal,
multi-omics technologies are urgently needed, particularly in high-throughput phenotyping. We designed and set up a
cost-effective and high-throughput rice phenotyping platform with the capacity of about 5000 pots. By exploring image-derived
traits (i-traits), we found that the i-traits can be used to monitor not only morphological traits but also complex traits such as
drought resistance. Combined with the i-traits and genome-wide association studies (GWAS), the complex drought resistance
can be dissected into heritable and sample i-traits. In addition, a high-throughput field-plot phenotyping was developed
combined with RGB, far-infrared, and hyperspectral imaging. And the maximum inspection speed can catch up to about 2 hours
per 480 plots in field. A corresponding field-plot image analysis pipeline (Panicle-SEG) was developed with deep learning, and
the preliminary results showed the robustness of panicle segmentation under different environments. In future, combined with
multi-scale phenotyping tools and other -omics tools on large rice panels, the strategies for developing ‘Green Super Rice’ can be
accelerated and promoted.
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