Deciphering the Role of Small RNAs in Transposon Silencing

during Male Gametophyte Development in Rice
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Fig. 1. RADM pathway in plants. Production of 24 nt siRNAs from the TE and repeat regions with
the help of PollV (NRPD1a) and associated factors (RDR2, DCL3, and CLSY). The siRNAs are
recruited to the target complementarity region along with the PolV produced nascent transcript and
DRM?2 (domai d metiyl sf protein that resuits in target site methylation.

Project Description
Small RNA plays an important role in reinforcing transposable elements (TEs)

silencing during epigenetic reprogramming in pollen development. Small RNAs are
classified into miRNA and siRNA based on their origin and mode of action. In this
project, in order to identify the importance of siRNAs in transposon silencing and
genome integrity during pollen development, Pol [V/OsNRPDI gene will be
specifically knock-out in rice using a homologous recombination-mediated gene
targeting approach. The heterozygous OsNRPD] line will be used to sort out the WT
and osnrpdl knock-out pollens. OsNRPDI gene expression is not limited to pollen,
but we would like to study their activity specifically during pollen development.
Overall, this study would provide a good platform to expand our understanding of
small RNAs and DNA methylation-mediated TE regulation and its importance in

reproduction and seed development.

Products/ Instruments/ Results/ Outreach Activities
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Fig. 3. Gene targeting to knockout of OSNRPDI loens by the pasitive/negative selection-based gene targeting (GT) approach. (A4) Gene
striicture of the OsNRPDI gene on rice. Genic sequences and upstream, downstream sequences of OsNRPDI are represented by blne filled

baves and white baxes, respectively. (8) The T- DNA in the binary plasmid pGT-OsNRPDI has left and right flanking sequences, the pasitive ey

selectabie marker P3SS-hpt-353 3 and LATS? pollen-specific fluorescent protein. The negative selectable marker (in two copies) DT-A will be

cloned close 1o the LB and the RB of the T-DNA. DT-A, diphtheria texin A chain gene; DsRed, a brilliantly red fluorescent protein; hpr, Fig 4. Diagram showing pollen soting by FACS. W (©:NRPDI)
e Schematic of targeted OSNRPDI on rice. 1) pollens based on the

absence cnd presence of fluorescent signal, respectively.




