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FAPESP Genome program

Xylella fastidiosa genome
sequencing project

e Start sequencing 1998

 Nature 2000
The genome sequence of the plant
pathogen Xylella fastidiosa

The Xylella fastidiosa Consortium of the Organization for Nucleotide Sequencing and Analysis*, Sdo Paulo, Brazil

Sugarcane EST sequencing project
(SUCEST)

e Start sequencing 1999
e Genome Research 2003

Analysis and Functional Annotation of an Expressed
Sequence Tag Collection for Tropical
Crop Sugarcane




Look at SUCEST and find your favorite gene

Sugarcane field after frost Genomics of sugarcane response to low temperature
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Late 2002: Startup Alellyx Applied Genomics

Walldof a transcription factor that regulates cell wall deposition

(19) World Intellectual Property Organization ”/_\
International Bureau .

(10) International Publication Number

WO 2010/020868 A3

(43) International Publication Date
25 February 2010 (25.02.2010)




2009 - Back full-time professor at Unicamp

Genomics Hub for Health and Agriculture

2015 -on 2016 -on
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Medicinal Chemistry Research Center
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About CQMED

Since 2015

e Partnership with Structural
Genomics Consortium

Since 2017

* INCT (OpenMedChem)

* Embrapii Unit (CQMED)
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CQMED - From Gene to Probe

Development of a chemical probe for Adaptor Protein 2
Associated Kinase 1 (AAK1)

Cell Cycle Analysis after 24h treatment
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Cell Cycle Analysis after 24h treatment with UNC-AA-13
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Cell Reports

WNT Activates the AAK1 Kinase to Promote Clathrin-
Mediated Endocytosis of LRP6 and Establish a
Negative Feedback Loop




Genomics Hub for Health and Agriculture

Examples: Cristal structure of maize kinases associated with drought stress response

ZmSIRK1 ZmKinl

Maize 1 x ENMD-2076
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What are the sources of energy for humans

*ﬂ, Carbhydrates
Cereals, leqgumes and fruits

Q. Fat a Proteins
a Leguminous plants ave Milk, meat, egs, fish

Carbohydrates, fats, and proteins account for 80-80% of the energy we consume, and are directly or
indirectly derived from 3 crops

Soybean Sugarcane




The dilemma of food security

925 .H0D Years of h.lstorlcal food production should be
achieved in the next 50 years

People currently hungry

700/ Of the fresh water available in the planet is used
0 for food production

40% World employment is in agriculture

3 O% Greenhouse gas emissions are related to

agriculture (16% deforestation)

O Increase in production, reduction of gas
/O emissions, reduction of rural poverty

Challenge: 1o
produce more with less

(fertilizers, pesticides, water)

Thereisaneedto 6 OO/
increase productivity by 0
To meet the demand for food

of the world population by 2050

Norld Economic forum Realizin a New Vision of Agriculture: A roadmap for stakeholders. Prepared in collaboration with McKinsey & Company (2010). A world of insecurity (2017) Nature, 544: 57




But how to increase crop productivity
under the threat of climate changes

Effect of drought on the
2015/2016 corn crop

s Drop in production equal to the annual
s average of Mato Grosso (largest national
producer)

¥
18 mmt

Loss of R$ 11 Billion
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The GCGRE “From Gene to Trait” platform

GENE DISCOVERY : PROOF OF CONCEPT BREEDING PRE-
: FIELD TRAILS LAUNCH

Structural and functional :
¢ genomics, gene editing, GWAS ¢

Transformation ;
DNA Technology & genotyping Fenotyping

Bininformatics

Robust research pipeline of gene discovery and proof of concept that allows the development of
proprietary technologies for licensing to the agricultural sector

Information Technology

Intellectual Property and Regulatory Affairs



Where are the genes for drought stress? <Y

Genomics of the Campos rupestres: A source of genes for drought tolerance and phosphorus acquisition

Velloziaceae exhibit desiccation tolerance (reviving species; e.g. Vellozia nivea) and
hydration maintenance ("evergreen" species; e.g. V. intermedia).
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Chromosomal level genome assembly of Vellozia SDECiENY

ix
Despite different drought tolerance strategies, the genomes of V. Vellosia y
intermedia and V. nivea are distributed on eight highly syntenic ~gl Vellozia intermedia

e : . 473.3 Mb
chromosomes with similar gene density profile

| 0% 45230 genes
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38187 genes



Chromosomal level genome assembly

Vint Chro4 Gigantea
46.85-47.44Mb . . . ‘-
V. intermedia shows an expansion of gene families related to
circadian cycle control and solute transport
e o V. nivea shows an expansion of gene families involved in cell wall
- . ) Gigantea iTicati
Two Gigantea copies modification
Vint ChrO2 TIC TIC
49.88-50.06Mb
Vint Chr02 SPX1 SPX1
Vniv Chr02 TIC 49.88-50.60Mb
43.41-43.60Mb
Vint Chr02 Vniv Chr02

Three Time for coffee copies Two SPX1 copies



Microbiome of Vellozia spp. helps
understand drought tolerance and

| ] n n
phosphorus acquisition .
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|ldentifying genes for drought tolerance

Barley plants 12 days whiout irrigation

Overgxpressing a Ds gene Control




What about the plant microbiome and the stress

response

Bacterial community
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Souza et al., 2016. Scientific Reports. doi: 10.1038/srep28774



Synthetic microbial communities make maize plants
more tolerant to drought

il -
& ‘

i
difference in plant development
following innoculation a comercial 8
maize hybrid with a SynCon. |

The PhD student did not found any \

He left the plants in the green
house for three weeks without
irrigation.

What a big surprise when returning
to the green house to discard the
experiment

SynCon Innoculated Non-noculated



The Syncom optimizes leaf temperature control <Y

The SynCom optimizes
plant temperature control
by reducing T,.,; peaks in
DKB177 hybrid
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Armanhi JSL, de Souza RSC, Biazotti BB, Yassitepe JEACT and Arruda P (2021) Modulating
Drought Stress Response of Maize by a Synthetic Bacterial Community. Front. Microbiol.
12:747541. doi: 10.3389/fmich.2021.747541
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What's next?




Yes, for Unicamp, but not for Science & Innovation

Vesper Ventures

https://vesper-ventures.com

In EditaBio

https.//inedita.bio

é Symbiomics

https.//www.symbiomics.com.br



Thank you

parruda@ineditabio.com



