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Databases for managing Big Data — access to transcriptomic, genotypic and phenotypic data

Databases supporting researcher and breeder:
Sol Genomics Network (Solanaceae)
Cassavabase, Yambase, Sweetpotatobase, Musabase, Rtbbase
Genomic and Open-source Breeding Informatics Initiative (GOBII)
Genome Sequencing Projects (Solanacea and related Asterids)
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The Sol Genomics Network
(https:/ /solgenomics.net/)

'So[ Genomics Network ~ Search  Maps  Genomes  Projects  Tools  About

Browse the tomato genome

Tomato Genome | Find sequences by similarity

The new Tomato Genome assembly (SL3.0) and annotations (ITAG3.0) are now Download the annotations
available on SGN Download the Genome Sequence

Potato Pepper N. benthamiana Petunia Eggplant SOL Meeting

&

sol genomics network B | THOMPSON

INSTITUTE




The Sol Genomics Network
(https:/ /solgenomics.net/)

Sol Genomics Network  Search  Maps ~ Genomes  Projects  Tools  About

Browse the potato genome
Find sequences by similarity
Download the annotations
Download the Genome Sequence

Potato Genome

Genome sequence and analysis of the tuber crop potato

Tomato Pepper N. benthamiana Petunia Eggplant SOL Meeting
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The Sol Genomics Network
(https:/ /solgenomics.net/)

Sol Genomics Network  Search  Maps  Genomes  Projects  Tools  About

~F
Pepper Sps. Genomes

Genome sequence of the hot pepper provides insights into the evolution of
pungency in Capsicum species

Browse the pepper genome

Find sequences by similarity
Download the annotations
Download the Genome Sequence

Tomato Potato Petunia Eggplant SOL Meeting
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& Sol Genomics Network ~ Search ~ Maps ~ Genomes  Projects

The N. benthamiana sequencing project
Browse the genome

Find sequences by similarity

Design VIGS constructs

Downloads

N. benthamiana Genome

A draft genome sequence of Nicotiana benthamiana to enhance molecular plant-
microbe biology research

Tomato Potato Pepper Petunia Eggplant SOL Meeting
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The Sol Genomics Network
(https:/ /solgenomics.net/)
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Browse the P, axillaris genome

Browse the P. inflata genome

Find sequences by similarity

Design VIGS constructs

W P axillaris Downloads

\ ( P, inflata Downloads
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Petunia Sps. Genomes

Insight into the evolution of the Solanaceae from the parental genomes of Pefunia
hybrida
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Eggplant SOL Meeting

Tomato Potato Pepper N. benthamiana m
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The Sol Genomics Network
(https:/ /solgenomics.net/)

Sol Genomics Network ~ Search  Maps  Genomes  Projects  Tools  About

beie - B [T : . N
‘ Find sequences by similarity

™ Download the annotations
Download the Genome Sequence

Eggplant Genome

Draft Genome Sequence of Eggplant (Solanum melongena L.)

Tomato Potato Pepper N. benthamiana Petunia Eggplant SOL Meeting
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The Sol Genomics Network
(https://solgenomics.net/)

1, Sol Genomics Network ~ Search ~ Maps ~ Genomes  Projects  Tools  About

Registration
The 15th Solanaceae Conference Preiminay Program
September 30th - October 4th 2018, Chiang Mai, Thailand Venue

The 15th Solanaceae Conference

Applied Genomics, Accelerated Breeding, Gene Targeting
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Tomato Potato Pepper N. benthamiana Petunia Eggplant

SOL Meeting
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Sol Genomics Network Search Maps Genomes Pra Tools  About

I
; VIGS Tool
N. benthamiana Genome Alignment Analyzer

Tree Browser
A draft genome sequence of Nicotiana benthamiana to €

microbe biology research Wapping

Genome Browser (Jbrowse)
Comparative Map Viewer
CAPS Designer

s0lQTL: QTL Mapping

The N benthamiana sequencing project
Browse the genome

Find sequences by similarity

Design VIGS constructs

Downloads

Molecular Biology

In Silico PCR

Tomato Expression Atlas (TEA)
Tomato Expression Database (TED)

Systems Biology

SolCyc Biochemical Pathways
Coffee Interactomic Data
SGN Ontology Browser

Breeder Tools
Breeders Toolbox

Tomato Potato F Petunia Eggplant SOL Meeting
Bulk Query
FTP Site
X Download Gene Sequences .

News Clones, Arrays, Unigenes and BACs  EN15
Unigene Converter

SGN GDPR compliance update S0L Meeting 2018 in Chiang Mai, Thailand

SGN was updated to comply with the new European General Data Protection Regulation The SOL Meeting 2018 will be held in Chiang Mai, Thailand, from September 30 - Oct 4

(GDPR). Please let us know about any issues or concemns. [May 24, 2018] Registration is now open!
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Actively curated Solanaceae Cyc’s at SGN

File Owerviews Pathway Reaction Protein RMA Gene Compound Chromosome  SmartTables Tools Help

Mext Answer

Pathway Tools -- Available Databases

Select Organism

Organisms Pathways Genes (ORF %) Genome Size (bp)

MetaCyc

Nicotiana attenuata
Nicotiana benthamiana
Nicotiana sylvestris
Nicotiana tabacum
Nicotiana tabacum K327
Nicotiana tomentosiformis
NicotianaCyc
SolanaCyc

Solanum lycopersicum
Solanum tuberosum

Copyright Notice I
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Curation progress in SGN’s manually

curated taxon-specific databases

SolanaCyc | Pathways | Reactions | Enzymes | Transporter | Compounds
version
1.0 169 835 257 1 1441
2.0 246 1093 491 72 1769
5168 citations
NicotianaCyc | Pathways | Reactions | Enzymes | Transporter | Compounds
version
1.0 18 75 32 0 260
2.0 100 407 139 29 646
3054 citations
— sol genomics network 'i@METACYC
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Curation progress in SGN’s manually

curated taxon-specific databases
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Database, 2018, 1-13
DHTHBHSE doi: 10.1093/database/bay035
Original article

Original article

SolCyc: a database hub at the Sol Genomics
Network (SGN) for the manual curation of
metabolic networks in Solanum and
Nicotiana specific databases

Hartmut Foerster’, Aureliano Bombarely?, James N.D. Battey?,
Nicolas Sierro®, Nikolai V. lvanov® and Lukas A. Mueller'*

'Boyce Thompson Institute, 533 Tower Road, Ithaca, New York, 14853-1801, USA, *Department of
Horticulture, Virginia Polytechnic Institute and State University, 220 Ag Quad Lane, Blacksburg, VA
24061, USA and 3PMI R&D, Philip Morris Products S.A (Part of Philip Morris International group of
companies), Quai Jeanrenaud 6, Neuchatel CH-2000, Switzerland
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Information ‘at a glance’ of curated pathways
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Information ‘at a glance’ of curated pathways
cont’d

Some taxa known to possess this pathway include Bl Nicotiana tabacum & [Yan16], Solanum lycopersicum & [Jones13]

Expected Taxonomic Range: Magnoliophyta @
Superclasses: Biosynthesis -> Secondary Metabolites Biosynthesis -> Terpenoids Biosynthesis

Summary:
Solanesol is a linear terpene alcohol, which belongs to the wide spread compound class of isoprenoids with over 40.000 members found in nature
@ [Adam98, Taylor11]. This compound has been first identified in tobacco [Rowland56] and shown to be present in other members of the night shade
family as well, where it occurs in both free and esterified form. Amaong the Solanaceae, Micofiana fabacum has been reported to be the species in that
plant family that accumulates solanesol at the highest concentration [Yan15, Taylor11].

The biosynthetic route of solanesol has been shown to originate from the plastidial methylerythritol phosphate pathway | [Fukusaki04] and extends
further towards plastoguinones. The solanesol molecule is a sought-after precursor used in the pharmaceutical industry for the production of
isoprenylated benzoquinones such as coenzyme Q10 (or ubiguinone 10) involved in the electron carrier chain of aerobic respiration [Parmar15, Yan15],
vitamin K2 used in human diet to prevent several chronic diseases [Hey15] and anticancer drugs such as

M-solanesyl-M, MN-bis(3 4-dimethoxybenzyl)ethylenediamine (SDB) [Suzuki90, Tomida90, Sidorova(2].

Although solanesol has also been shown to be a precursor of carcinogenic compounds (PAHs - polynuclear aromatic hydrocarbons) [Scholtzhauer?g,
Ishikawa16], this compound has also demanstrated beneficiary effects such as protecting human hepatic L02 cells from oxidative injury [Yao15] and
increasing the resistance against tobacco mosaic virus (TMV) [Bajda09] and other pathogens [Maciejewska02]. Moreover, paralogous solanesyl
diphosphate synthases, i.e. catalyzing enzymes in solanesol biosynthesis, have been shown by functional moedeling to be involved in modifying the side
chain of plastoquinone-9, representing an essential redox cofactor of photosynthesis [Block13].

sol genomics network BTI BOYCE
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Information ‘at a glance’ of curated pathways
cont’d

Credits: Created 14-May-2018 by Foerster H, Boyce Thompson Institute
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Pathway curation flow

Focus: metabolic area

Check for existing reactions in the DB
v >

Add new reactions to the DB

Part Il

Target: taxon specific
> Literature research

A

A

New pathway

design temporary pathway scheme

A

published data for reactions and pwys

(reviews, original publications)

A

A
design final pathway scheme

A

published data for compounds <

PubMed, Google Scholar etc.

Part |

Creating compounds in MetaCyc
(ChEBI, PubChem, Chemspider etc.)

v

/
[~

Export compound data to curator DB

GenBank, EMBL, UniProt etc.)

published data for enzymes, genes >

A

Provide full or partial EC numbers N
(Enzyme Nomenclature)

Furnish reactions of the pathway with enzyme, gene
information and provide links to external DB’s

Part IV

A

Write pathway summary and mark the
pathway with evidence icon

Merge curated enzymes, genes with
predicted enzymes and genes in species-
specific DB’s

A

<—

Part Il

y

Propagate pathway(s) to target DB’s

Propagated information is taxon-specific




d Metabolic databases are valuable tools for evaluating,
transforming and visualizing the ever-increasing amount of
data into the biological context of species

( Manual curated databases provide a high level of accuracy
by incorporating verifiable data from the published literature

(d Datasets from highly curated reference databases significantly
increase the probability for predicting the correct network of
pathways, enzymes, genes and compounds of a species

 Manually curated taxon-specific reference databases will
improve metabolic network predictions even more so by
significantly reducing the rate of false positives

d Taxon-specific database containing only manually validated
pathways have the potential to develop into knowledge pools
for the biochemistry and molecular biology of taxonomic ranks
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