R

RIKEH SRS

Climate change and Hevea species

Yuko Makita®, Yukio Kuriharal, Ami Kageyama®2, Tomoko Yamaguchi®3, Tomoko Kuriyama?l,.Emi, Osadal?, Emiko

Kuriharlal, Fertrina Oktavia®, Thomas Wijyaya®*, Gilvan Ferreira Da Silva>, Everton Rabelo Cordeiro® and Minami
Matsui

IRIKEN Center for Sustainable Resource Science (CSRS)

2 Yokohama City University

3Science University of Tokyo

4Indonesian Rubber Research Institute, Indonesia
>EMBRAPA Pesquisador Embrapa Amazonia Ocidental, Brazil



0.0 Background

CSRS

For development of plants with high yield and

resistant to environmental stresses.

® The effects of global warming and climate change have brought

worldwide concern about decreases in crop yields for staple grains
and biomass resources.

® Development of plants with important added characteristics will

contribute to vital global issues such as securing a steady supply of
food/resources and climate change.
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G0  Climate Change in JPN
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w Observation—Prediction—Experiment—Data collection

Observation
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d4PDF is an ensemble climate prediction database

database for Policy Decision making for Future climate change

Data base for climate prediction (Total data ca.

3PB) Global model Regional model
Compare effects on future climate change by 3 AGCM NHRCM

(7K F A28 B #960km) (7K 4% F R FE20km)

kinds of Scenario =
Evaluate effects stochastically from various
ensemble data

Use for

climate, hydrological, affairs, electricity,

agriculture etc.

Calculation areas | L= B
Globe : resolution 60km (i SRR http://www.miroc-gcm.jp/~pub/d4PDF
Near JPN : resolution 20km

Scenario Calculated span members

Past experiment 61 yrs.(1951~2011) 100

Non-Global warming 61 years 100

experiment

2°C increase 61 years 54

4°C increase 61 years 90

208


http://www.miroc-gcm.jp/~pub/d4PDF

“Geoengineering”

Large scale climate control against climate change

Example

- Control of solar-irradiation by applying aerosol in
atmosphere.

- Positive removal of GHG

Needs social and ethical discussion for realization but

actively discussed using several models.

Disease resistant clone to uptake more Green House Gas.



0‘0 Cycle for Sustainable Development
Observation—Prediction—Experiment—Change and Challenge

Observation

Future vision
Low input,

Low fertilizer
High population

Other scenario
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® ]
6% Genome x Environment

CSRS

Genome: Each accession, cultivar, clone has different characteristics.
Environment: They behave differently against various environmental conditions.

SV274: a diverse panel of 274 barley _accessions

worldwide B
Life-course

& : multi-omics analysis
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Deep learning technology is required for data collection and elucidation of optimal
condition.

As for “Genome” we are paying special attention on Hevea species.



® )
6% Toward: Genome x Environment

CSRS

GWAS (Genome Wide Accession Study) and GS (genomic
selection) are powerful methods to overcome environmental

Value)

challenges
GWAS | |
(Genome Wide Accession Study) GS (Genomic Selection)
DOV association ~ Traits
variants _ Cross and make
. Train model advanced generation
SNPs Phenotypic data A
Candidates
—A— Model
ol % training
= |
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gﬂ : : Genotype
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Position (Chromosome)

Performing these analysis with high accuracy, the quality of the

original genome data is also important. .



Hevea species

1. : Euphobiaseae

1.

: Hevea “
1. Hevea brasiliensis A
2. Hevea benthamiana | N\
3. Hevea camporum
4. Hevea guianensis
5. Hevea microphylla
6. Hevea nitida
7. Hevea pauciflora 7 4
8. Hevea rigidiflora s | S | Qa0
9. Hevea spruceana Wi P8

NEVEA discalor

10. Hevea camargoana@  prawing of the leaves and flowers
Photograph by: Martius, C., Eichler, A.G., Urban, I., {4
Flora Brasiliensis, vol. 11(2): fasicle 64, p. 299, t. 44 (1874)



For latex productivity and disease resistance

Photos kindly provided by Mohd Adi Faiz Ahmad Fauzi, MRB

H. brasiliensis H. spruceana H. nitida
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Genus Hevea and Hevea guianensis including var. lutea
Hevea benthamiana o=

Hevea brasiliensis (%

Hevea camargoana o

Hevea camporum ¥
VENEZUELA 2 Hevea microphylla &
Hovea nitida (][]
|?le_w_3_a_ nitida var. toxicodendroides *
Hevea pauciflora including var. coriacea —: —-
Hevea rigidifolia .

Hevea spruceana Wl
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H. brasiliensis Main Susceptible
commercial
source

H. nitida Anti- Not infected
coagulant naturally
latex

H. spruceana  Watery and  Susceptible
Low quality (It is used in breeding
(high programmes to improve
the disease resistance

proportion of of H. brasiliensis))

resin)



® )
6% Toward: Genome x Environment

CSRS

GWAS (Genome Wide Accession Study) is a powerful method
to elucidate the strong correlation between SNPs with traits

DNA polymorphism from SNPs Traits Aim:
SNP1 SNP2 SNP3 correlation Phenotypic data Identifying multiple
Clones &/ A/ T/ low causative genes
#A A T A shows lower
latex productivity
#8 A shows higher Candidates
#,C A latex productivity |
= : = - Latex =
#] productivity S @ @
Applications: 3. B [ETR G
ﬁt T Disease resistance ﬂﬂ “B H uiwﬂ N" |
5 : : : high Drought resistance Postipn(ChiDRosomal
etc.

at

GWAS identify SNPs and other variants in DNA associated with a
trait. We try to establish the specific SNPs as a breeding marker. It

is possible to identify the causative gene.
15



®
CO Number of SNPs in the three Heveas

CSRS
UTR  ¢ps UTR H. nitida H. spruceana
Intergenic . I . 105.0 M bp 72.7 M bp
\ mu$n I
Gene

e

— H. brasiliensis Main
commercial
source

— H. nitida Anti- H. nitida H. spruceana
coagulant CDS 26%

latex

CDS 29%

H. spruceana Low quality
(high
proportion of
resin)
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%4, Num of SNPs inside H. brasiliensis

CSRS
H. nitida H. spruceana
105.0 M bp 72.7 M bp

o o
H. brasiliensis

— RRIM 600 Malaysia Tjir 1 x PB 86 GT 1 BPM 1

Thailand
| 14.0 M bp 14.1 M bp

— GT1 (sterility) Primer clone
6.0 M bp

. BPM1 Indonesia AV 163 x AV 308
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0‘0 Summary and Future study

CSRS

* For sustainable development and climate
change
— Examine growth environment of Hevea species.
— Examine characteristics of Hevea species.

— Compare genome between H. brasiliensis and
other Hevea species.

— Examine SNPs and transcriptome data of H.
species.
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