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Global rice production vs. population

Million Tons (Paddy) Billion People

800 8.0
—o—Production - Population

700 - 7.0
600 / 6.0
500 5.0
400 / 4.0

300 - / 3.0
— |

200 2.0
100 1.0
0 T T T T T T T T T T 0.0
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2009

S. Mohanty, IRRI

IRGC - the International Rice Genebank Collection

World’s largest collection of rice germplasm held in trust for the world
community and source countries

e Over 137,000 registered and incoming
accessions from 117 source countries
e Two cultivated species

Oryza sativa
Oryza glaberrima

¢ 25 (or 26) wild species depending on the
taxonomic treatment

¢ BUT, relatively few accessions (5% of
collection) used to donate alleles to
current, high-yielding varieties

http://irri.org/our-work/seeds

justifications




3000 Rice Genomes

We need to know the variation
of all rice genes in the
genebank...

Agreed! Let’s start with
sequencing the genomes of
3,000 entries then!

Hei Leung (IRRI) and Wang Jian (BGI) Shenzhen, October 2010

The rice 3K project is funded by the Bill & Melinda Gates Foundation through the Green Super Rice Phase 2
project, the Chinese Ministry of Science and Technology and the Shenzhen local government.
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@ 3K Rice genomes project: applying diversity

3to10%
sampling

Apply low-cost NGS
technology (12-14X depth)

3000 Rice Genomes Consortium
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Data Note

Highly accessed

The 3,000 rice genomes project
The 3,000 rice genomes project”
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Data note, Commentary and Dataset
Released on World Hunger Day (May 28, 2014)
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@ Major Findings

Identified 27 million single nucleotide polymorphisms(SNPs),
2.4 million small insertion-deletions, and 90,000 genomic

structural variations (SVs) that all contrlbute to within and

between population variation

SNPs, SVs and gene presence-absence variations (PAVs) defined
population structure and identified previously unreported
subpopulations with clear geographic origins

Nucleotide diversity was significantly reduced near

agronomicallyimportant genes

Pan-genome analysis revealed more than 10,000 novel full-
length protein-coding genes

Complex patterns of introgression at domestication genes are

consistent with multiple modes of rice domestication b

Pan-genome

Individual genome

conclusions majeures

I Core [ Candidate core M Distributed I Random
Major-group-unbalanced [ Subpopulation-unbalanced

Sur les quelque 24000 familles de génes connues chez leriz,
seulement 60% sont communes @ toutes les variétés;
les autres sont présentes, ou absentes, selon les variétés




Activated, rapid-response genetic resources

HTP Field Phenotyping

Autonomous flight

S min/ha at 1 em pixel resolution

1-5 ¢m spatial accuracy

1 hour/ha processing time on desktop PC

* Reveal functional diversity of GeneBank genomes
and their phenotypes

Plot size: 1-4* m?
Entries: 100-1500
Area: 1-10ha

TRAITS
canopy cover
canopy height

» Sequenced breeding populations with predictive
power for genotype to phenotype (G2P) s
relationships S |
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Multispectral Reflectance

* Elite gene pools that can be readily evaluated for
new traits

Hand launch Thermal

Automated image processing produces dense 3D model and high resolution geo-referenced
ortho-mosaics used for plot level data analysis. Showing orthoimages of 900 Magic Indica
entries planted in augmented design with 1080 plotsin 1 ha field.

Credit: Steve Klassen

Modernized Phenotyping:

Scope and scale

International Rice Informatics Consortium

* Multiple levels
— molecular, cellular, tissue, whole-plant

* Developmental Stages [RR]

IRIC members IRRI

Different environments and managements
— Laboratory

— Controlled conditions

— Managed field

— Farmer’s field

Capture phenotypes over time
Non-destructive (if possible)

High-throughput, automated

IRsC

http://iric.irri.org
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1. Organize available information about rice into a consistent and
reliable source of knowledge
2. Provide user-friendly portal to browse, search and analyze the data

i 3. Support information sharing and facilitate collaborations
compléments
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) snp-seek.irri.org X () Kenneth
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Y Rice SNP-Seek Database
ft Home O Searchv = Browse v @ MyLists 'J/ OrderSeeds () Download {4 Help ¥

By using SNP-Seek, you abide by the data use license stated here

This site provides Genotype, Phenotype, and Variety Information for rice (Oryza sativa L.). SNP genotyping data (called against Nipponbare reference Os-Nipponbare-Reference-IRGSP-1.0) came
from 3,000 Rice Genomes Project . Phenotype and passport data for the 3,000 rice varieties came from the International Rice Genebank Collection Information System (IRGCIS). We are a part of an
ongoing effort by the International Rice Informatics Consortium (IRIC) to centralize information access to rice research data and provide computational tools to facilitate rice improvement via
discovery of new gene-trait associations and accelerated breeding.

0 lu 0

Genotypes Varieties JBrowse GWAS Help
Query for SNPs from the 3000 genome Query for Variety passport and Rice Genome Browser GWAS Results and tools Help and documentation
project phenotypes

How to cite:

- Mansueto, et al. Rice SNP-seek database update: new SNPs, indels, and queries.Nucl. Acids Res.(2017) 45 (D1): D1075-D1081. doi: 10.1093/nar/gkw1135 This paper describes
new features and datasets added to SNP-Seek in 2015-2017 as well as software and database updates.

- Other publications >>

SNP-Seek is the largest plant SNP database

http://snp-seek.irri.org

Accessed >150,000 times by >12,000 users
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Steps to a Digital Rice Genebank

* Proposed by Prof. Sanwen Huang, DG of the Agricultural
Genomics Institute at Shenzhen (AGIS)

* Sequence 10,000 more accessions of cultivated and wild rice

Digital Rice Genebank: Second Step

— 6,000 from IRRI genebank —@
— 4,000 from provincial collections Digital Rice Genebank: Third Step
* Collaboration with AGIS, CAAS, IRRI-CAAS Joint Lab at AGIS,
Jiangsu AAS, Guangdong AAS, Guangxi AAS, and Yunnan AAS 1) Generate PSRefSeqs that represent the 15 subpopulations of

cultivate Asian rice
2) Resequence ~20,000 rice accessions at 20-40X coverage

* Seeking funds for remainder 3) Detect all SNP & Structural variation relative to all 15 PSRefSegs to
create a pan-haplotype map of cultivated Asian rice

4) Resequence remaining collection of ~¥100,000 accessions at <1X
coverage

5) Impute SNP and Structural variation across IRRI’s entire Genebank to
create a Digital Genebank for Cultivated Rice

6) Generate omics datasets (transcriptomic, proteomic, metabolomic,
...) on PSrefSeqgs and selected representatives with high-depth
resequencing data

7) In parallel — Generate a 15-way Multi-parent Advanced Generation
Intercrosses (MAGIC) and other populations

8) Phenotype populations using the Global Rice Array

A COLLEGE OF AGRICULTURE & LIFE SCIENCES
ARIZONA GENOMICS | .
' INSTITUTE S Dkaust  +++

AGIS-CAAS

* ~1000 genomes completed or underway

AGIS-CAAS




LEARN MORE

DivSeek is a Community driven effort consisting of a diverse set of partne-

organizationsthat have voluntarily come together to unlock the potential of crop diversitySo thia )
can be utilized to enhance the productivity, sustainability and resilience of crops andagrien 1 val
systems.

DiVSeek W| ” work with partners and other researchers and@rganii wuonsto d EVEIOP
and share methodologies, open-souree softviece tans, and

best pra Ctices to facilitate the generationginteq wtion, ard . ‘haring o7 duta and information
related to plant genetic resovizes (FGR),

By creating a community of practice a =< “naking " | \ussible >0 % ack and share =% mation 7.\c utPGR,
DivSeek aims to emnowe\ gene Lank managers, hidedess;
researchers and farmMers to better characterize, § ¢ 3eminat: i utih~ =\ hant genetic
variationforaccelerated crop improvetnant. stiategwyesearch,
and sustainable production €100 . yagrir.  ‘ural products aroundthe

world.

To help achieve its mission DiVSeek haS estab“ShEd d number Of

Working grou pS to actively engage partners and assistthem in addressingissues of

importanceto the DivSeek Community. The DivSeek Working Groups are proposed and established by
DivSeek Partners and function as the key mechanism for DivSeek to advanceits goals.

généralisation ...

Ruraidh Sackville Hamilton
Heﬂ‘!, International Rice Genebank, IRRI

Il ) 006/520 & Youlube 3

1 )uta S\&ndards for Interoperable Tools

Z - Seaebank Information Management
System

3 - Genomics for Genebanks

4°- Phenotyping for Seed Diversity

5 - Semantics for Harmonizing Trait and
Agronomic Data

6 - Translational Approaches for Minor and
Underutilized Crops

7 - FAIR Data
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Materiallist Genome editing in agriculture: eng
in policy, legal and institutional js

Genome editing tools allow direct modification of plai
cheaply and accurately than ever before. It is a tech
term impli The tools are the p
biological material in plant science includi

The emergence of such a technolog,

policy issues.
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Les 3000* génomes de riz

... Chine et IRRI ...

Initiative emblématique en matiere d’analyse de

diversité biologique et adaptative
— diversité: jeu de grands nombres
— biologique: jeu d’intégration
— adaptation: dimension comparative et évolutive

==> Valeur ajoutée maximale de la coopération

— mobilisation
— durabilité

ssi égalité face aux opportunités



