SCIENCE SETU WEBINARS by NIPGR
RICE GRAIN: A STAPLE FOOD FOR ALL

Press Note
Date: 13™ August, 2021, Friday
Resource person: Dr. Pinky Agarwal, Scientist IV, NIPGR

The Department of Biotechnology, Government of India, had planned “Science Setu
Webinar” as a virtual platform to connect the Research Institutes with postgraduate and
graduate students. Under this, our college has been assigned to National Institute of Plant
Genome Research (NIPGR), New Delhi. NIPGR is an autonomous institution aided by the
Department of Biotechnology. Research at NIPGR focusing on functional, structural,
evolutionary and applied genomics of plants, including crop plants. Through this fourth
webinar program, our students and faculty members virtually gained an amazing opportunity
to connect with NIPGR, New Delhi and anticipated the effects of combined stresses of
environmental factorson plant life. It was a spectacular opportunity for students at
undergraduate and postgraduate level of science background on exposure to plant-based
research on much higher level.

Dr. Amarjeet Singh, Scientist, NIPGR gracefully introduced the resource person
with his warm words. The resource person, Dr Pinky Agarwal, Scientist IV, NIPGR,
opened his lecture with the interesting facts of rice crop. She emphasized ongap between
supply and demand of rice crop in terms of production level. She mentioned a research
conducted to sequence genome of ricecrop (12 chromosome). 11"™ chromosome was
sequenced in India with almost 50,000 genes. Rice crop is grown in almost 10 states of India
with West Bengal as the largest producer. She introduced life cycle of rice crop followed by
five stages of grain development. And,further categorized rice grains on the basis of their
colour, stickiness and amount of starch. Her team studied the different genes responsible for
quality of rice grains. She explained the importance of SS1 and GW2_RNAi. At the end of
her lecture, she acknowledged her team and their publications in relation to these genes. In
total 45 participants, including faculty of science and students attended the event. Dr.
Amarjeet Singh, Scientist, NIPGR attended the questions of the participants and gave vote

of thanks. It was a quite exciting and brainstorming experience for everyone.



The map-based sequence of the rice
genome

Rice: The first crop whose genome was sequenced

* Rice information and facts

* Rice grain composition
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EXISTENCE OF A SUPPLY DEMAND GAP

Caution: Rice output lags
population growth

India’s projected food supply and demand
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Does rice provide nutrition?
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Effect of amylose content on grain size
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—_—

Amylopectin

|

Amylose ]

Glutinous rice
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Effect of amylose content on grain size
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Starch biosynthesis in rice endosperm
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Starch biosynthesis in rice endosperm
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CEEGEirm

OEM - Outer Envelope Membrane
IMS — Intermembrane Space

SLS - Septum-like Structure

IEM — Inner Envelope Membrane
G — Starch Granule

Toyosawa et al, 2016

Starch in Rice Endosperm
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Starch biosynthesis in rice endosperm
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Rice Seed Development
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SUPER STARCHY1/ONACO025 participates in rice grain filling
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EXPRESSION PATTERN OF SUPER STARCHY1/ ONAC025
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Sharma and Agarwal et al, 2012

des for a NAC TF and is expressed at high levels in rice grain development

Waxy Rice Regular (Non-waxy) Rice

Lower amylose content (0-5%) ‘ Higher amylose content (15-30%)

Sticky ‘ Grains stay separate

Glutinous ‘ Non-glutinous.

Chalky/floury/opaque endosperm Translucent endosperm

High glycemic index (lower ‘ Low glycemic index (higher

Spherical starch granules ‘ Polyhedral starch granles
Loosely packed starch granules ‘ Tightly packed starch granules
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Grains are more round Grains are longer

RICE SEED DEVELOPMENT
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NAC TRANSCRIPTION FACTORS
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GENERATION OF GM/ TRANSGENIC PLANTS

sentation of stages of rice tissue culture performed under sterile conditions. Sterilized rice seeds were inoculated on
callus formation (b) and co-cultivation, the selected calli (c) were put on regeneration (d) and then allowed to form roots




PROMOTER DIRECTED EXPRESSION OF GUS REPORTER HOW DOES SSI FUNCTION IN RICE?
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551 promoter directs expression in endosperm and embryo

c expression of $51 causes a plantlet lethal phenotype, increases tillering I

TRANSCRIPTOME ANALYSES
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Epigenatic Regulation

Cell Wall Metabolism

Reproduction Past-ambryenic Development

fuctoic Acid Motabolism
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Sacondary Motabolism

F plants exhibit up regulation of reproductive pathways and suppression of

vegetative processes SS1_OE cells show accumulation of starch granules
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$S1_OE plantlets show expression of seed-related transcriptome SS1_OE plantlets show expression of seed-related transcriptome

$S1_OE AND RICE SEED DEVELOPMENT

Starch biosynthesis pathway

SS1_OE AND RICE SEED DEVELOPMENT
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S§S1_OE: ALTERED SAM PHENOTYPE SUB-CELLULAR LOCALIZATION
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Western blot

§S1_OE plantlets have altered SAM structure

5§51 localizes to ER and faintly to nucleus

ROLE OF surcn simne anmny wevecOPMENT
GW2_RNAi: INCREASE IN GRAIN SIZE
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GW2_RNAi: GRAIN TRAITS GW2_RNAi: HUSK & ENDOSPERM
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GW2_RNAi AND RICE SEED DEVELOPMENT
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If you give me rice, I'll eat today; if
you teach me how to grow rice, I'll
eat every day.




