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TreeGenes Database: History

treegenesdb.org

— Began as the Dendrome project (USDA
funded initiative) in 1993 to hold forest tree
genetic maps and associated markers

— One of the 1st UDSA funded databases on
the internet

— Schema has been changing and evolving
ever since



TreeGenes Database: History

treegenesdb.org

— Began to hold forest tree genetic maps and
associated markers

— Expanded to other data types

e Seguence

— Resegeuncing, Large-Scale Genotyping,
Transcriptomics/Expression

— Full Genome Sequences

e Analysis and Visualization Tools
— Ability for users to mine the data

* Resources for the user community =
— Literature, Colleagues =1y



TreeGenes Database: Users

treegenesdb.org

2,086 users from 862 organizations in 94
countries

Unique Web Visitors to TreeGenes Database per month, January-December



TreeGenes Database:

treegenesdb.or

e 1,774 species from 101 genera
— At least one genetic artifact from each species
— Conifers but is also inclusive of all forest trees

* Full genome sequence: 13 species

o Transcriptome/Expression resources:
3,920,817 sequences from 263 species

* 106 genetic maps from 35 species



TreeGenes Database: Data

treegenesdb.org

Automated scripts

* Primary databases such as NCBI

o Appropriate data should be submitted to primary
databases first

User submissions

* For data and metadata not captured well by
primary databases



TreeGenes Database: Data

treegenesdb.org

Automated scripts

- <PubmedArticle>
— <MedlineCitation Owner="NLM" Status="PubMed-not-MEDLINE">
— <PMID Version="1">25202539</PMID>

— <DateCreated>
<Year>2014</Year>
<Month>09</Month>

e Transcripts, Protein, Unigene s

— <DateCompleted>
<Year>2014</Year>
<Month>09</Month>

Databases D

— <DateRevised>
<Year>2014</Year>
<Month>09</Month>

e Linked to literature records, etc. ez

— <Article PubModel="Electronic-eCollection">
—<Journal>
<ISSN IssnType="Electronic">2168-0450</ISSN>

* Incorporated Into visualization tools - lourmalsue CeaMedum=prin>

<Issue>4</Issue>
— <PubDate>
<Year>2013</Year>

— Literature R

</Journallssue>
<Title>Applications in plant sciences</Title>

o We b Of S C I e n Ce . P u b M e d _j;i{;f%g:ﬁatiun>Appl Plant Sci</ISOAbbreviation>

Application of proteomics to the study of pollination drops
</ArticleTitle>
— <Pagination>
<MedlinePgn/>
</Pagination>
<ELocationID EIdType="doi" ValidYN="Y">10.3732/app:
<ELocationID EIdType="pii" ValidYN="Y">apps.130000!
— <Abstract>
<AbstractText Label="UNLABELLED">*</AbstractTe:
- <AbstractText Label="PREMISE OF THE STUDY" Nln
Pollination drops are a formative component in gymnos
sexual reproduction. *
</AbstractText>
— <AbstractText Label="METHODS" NlmCategory="ME
Pollination drops were sampled from eight gymnosperr

—<PubmedArticleSet>



TreeGenes Database: Data

treegenesdb.org

User submissions
— Internal projects or collaborations (day one)

— Submissions of data post-analysis at
publication time



TreeGenes Database: Data

treegenesdb.org

User submissions

Submit genetic maps,
association or population
study data

Most submissions from
journal requirement:
Tree Genetics and
Genomes



TreeGenes Database: Data

treegenesdb.org

User submissions

Genetic maps, association or
population studies
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TreeGenes Data Repository

A listing of data submissions is displayed below.
To submit data to TreeGenes, click here.

Date Accession Paper Title Species

8/5/2011 TGDROO1 Association Populus
genetics of traits trichocarpa
controlling lignin
and cellulose
biosynthesis in
black cottonwood
(Populus
trichocarpa,

Salicaceae)
secondary xylem.

9/25/2012 TGDRO02 Astonishingly low Quercus
genetic variation in acutissima
Quercus

acutissima, an
important tree
species in
Satoyama, a
traditional
Japanese rural
forest and
agricultural
landscape, revealed
by chloroplast
microsatellite

markers
11/5/2012 TGDROO3 Extensive selfing in Pinus
an endangered parviflora

population of Pinus
parviflora var.
parviflora
(Pinaceae) in the
Boso Hills, Japan

11/14/2012 TGDROO4 Pollen dispersal Dryobalanops
and fine-scale lanceolata
spatial genetic
structure of

Dryobalanops
lanceolata in a

Bornean rain forest

Data Statistics

Total Sites: 1

Total Samples: 480

Total Genotypes: 419520

Total AFLP Markers: 0

Total RAPD Markers: 0

Total SNP Markers: 874

Total cpSSR Markers: 0

Total SSR Markers: 0

Total Phenotypes: 1344

Total Environmentals (per sample): 0
Total Environmentals (per site): 0

Total Sites: 59

Total Samples: 2152

Total Genotypes: 12912

Total AFLP Markers: 0

Total RAPD Markers: 0

Total SNP Markers: 0

Total cpSSR Markers: 6

Total S5R Markers: 0

Total Phenotypes: 0

Total Environmentals (per sample): 0
Total Environmentals (per site): 0

Total Sites: 2

Total Samples: 116

Total Genotypes: 464

Total AFLP Markers: 0

Total RAPD Markers: 0

Total SNP Markers: 0

Total cpSSR Markers: 0

Total S5R Markers: 4

Total Phenotypes: 0

Total Environmentals (per sample): 0
Total Environmentals (per site): 0

Total Sites: 1

Total Samples: 858
Total Genotypes: 13728
Total AFLP Markers: 0
Total RAPD Markers: 0
Total SNP Markers: 0
Total cpSSR Markers: 0

Data Files

Covariate Data (Population Structure)
Genotype Data (SNP)

GPS Data

Haplotype Data

Phenotype Data

Phenotype Definitions

Genotype Data (cpSSR)
GPS Data

Haplotype Data
Supplemental Data

Genotype Data (SSR)
GPS Data
Supplemental Data
Supplemental Data
Supplemental Data
Supplemental Data

Environmental Metric Data
Environmental Metric Definitions
Genotype Data (SSR)




TreeGenes Database: Data

treegenesdb.org

User submissions
Obtain TGDR accession number!

Genetic maps, association or
population studies

A listing of data submissions is displayed below.
TGAD Accession Request Form To submit data to TreeGenes, click here.
Date Accession Paper Title Species Data Statistics Data Files
i"m“u’ e e P e e 8/5/2011 TGDROO1 Association Populus Total Sites: 1 Covariate Data (Population Structure)
1 your shatyInchafes g spocies, sach set of species data wll ba colecis: v genetics of traits trichocarpa Total Samples: 480 Genotype Data (SNP)
F your sl rvhuton i spacien, each st of apacies cain il be colacied e f 8 e controlling lignin Total Genotypes: 419520 GPS Data
f:.:a.:i:r‘.(nummw [0 and cellulose Total AFLP Markers: 0 Haplotype Data
it 7w aaran T encroms Fow G5 o St wan 0 7 o Y biosynthesis in Total RAPD Markers: 0 Phenotype Data
= A | s ey | black cottonwood Total SNP Markers: 874 Phenotype Definitions
;:i’i::f:ﬂ'j;’(’mqmw, [Phenoiyes (Populus Total cpSSR Markers: 0
. R [ R — trichocarpa, Total SSR Markers: 0
L o Salicaceae) Total Phenotypes: 1344
e e E= . v secondary xylem. Total Environmentals (per sample): 0
. | T et St ] Total Environmentals (per site): 0
e — 9/25/2012  TGDROOZ  Astonishingly low Quercus Total Sites: 59 Genotype Data (cpSSR)
Cortinwe. [ v uC} genetic variation in acutissima Total Samples: 2152 GPS Data
Quercus Total Genotypes: 12912 Haplotype Data
— acutissima, an Total AFLP Markers: 0 Supplemental Data
important tree Total RAPD Markers: 0
species in Total SNP Markers: 0
Satoyama, a Total cpSSR Markers: 6
traditional Total S5R Markers: 0
Japanese rural Total Phenotypes: 0
forest and Total Environmentals (per sample): 0
agricultural Total Environmentals (per site): 0
landscape, revealed
by chloroplast
microsatellite
markers
11/5/2012 TGDROO3 Extensive selfing in Pinus Total Sites: 2 Genotype Data (SSR)
an endangered parviflora Total Samples: 116 GPS Data
population of Pinus Total Genotypes: 464 Supplemental Data
parviflora var. Total AFLP Markers: 0 Supplemental Data
N parviflora Total RAPD Markers: 0 Supplemental Data
on e accaptatie 0 these faids. (ki nere (Pinaceae) in the Total SNP Markers: 0 Supplemental Data
| Boso Hills, Japan Total cpSSR Markers: 0
g Total S5R Markers: 4
bl o < Total Phenatypes: 0
Paper [Exms ol psasioin, it ol S0 Total Environmentals (per sample): 0
Total Environmentals (per site): 0
= 11/14/2012  TGDROO4 Pollen dispersal Dryobalanops Total Sites: 1 Environmental Metric Data
| and fine-scale lanceolata Total Samples: 858 Environmental Metric Definitions
| Crganizanon | Bty of Callomis e =l spatial genetic Total Genotypes: 13728 Genotype Data (SSR)
structure of Total AFLP Markers: 0
Enbont efomeicn Dryobalanops Total RAPD Markers: 0
lanceolata in a Total SNP Markers: 0
Bornean rain forest Total cpSSR Markers: 0




TreeGenes Database: Data

treegenesdb.org

User submissions

Genetic maps, association or
population studias

Wil be converted to —
Tripal module and made
avallable to the

community




TreeGenes Database: Data

A a

treegenesdb.org

Tools
— Existing viewers
— Custom development
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treegenesdb.org
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TreeGenes Database:

treegenesdb.org

— Bulk retrieval of resequencing data, genotypes, and
NS phenotypes

cartogratree  treegenes  dendrome plone

+ Documentation e S http:/fsswa...84d69b55a07 i
----------------------------------- ntig_Name 4 Species = =
- (S (% ) @ sswap.info/ipc/a4d43d44-60b1- ¢ | (B~ Google QB & & - =
+EST (GenBank) 6 (LD 01182 panisiiaeda (Coblcivplne) ﬁé Most Visited = [ | Getting Started Taraneh Shared = @ CC student jobs!!
----------------------------------- 8140 0_17807 Pinus taeda (Loblolly Pine)
+ Contig e 2866 0_1829 Pinus taeda (Loblolly Pine) . -
9909 0 2414 Pinus taeda (Loblolly Pine) 1. /"
FASTA Sequence: : e P
g | 10957 0_3sa7 Pinus taeda (Loblally Pine)
(Ex: CCATAC...) 11256 04342 Pinus taeda (Loblolly Pine) Simiple Semantic Web Architecture and Protocol = =
H i gin / Register
Contig Name: i' 13739 0_7878 Pinus taeda (Lablally Pine) B New pipel e
(Ex: 0_B156) 14065 0_8291 Pinus taeda (Loblolly Piney
14200 0_8419 Pinus taeda (Loblolly Pine; = L ,
BLAST GenBank - o MR | b | e |
Accession: i" 14320 0_8531 Pinus taeda (Lablolly Pine) TreeGer y 1 iconhere |
(ECCRZ 15122 0 9288 Pirus taeda (Loblally Pine) : \ j
BLAST CenBank h. 15266 0_3423 Pinus taeda (Lablally Pine)
Gl (Ex: 270238748) 22822 2_1343 Pinus taeda (Loblolly Pine)
30763 2 8946 Pinus taeda (Loblally Pine) %] Inpat Data Set
: . —
SLAsT e tg47012 |CL1367Cantigl Pinus taeda (Loblally Pine) ot Diplay Dt
(Ex: p-type ATPase) A ) ) = Data St URL:  hitps//sswap.infofipc/igtoken=4ce 1 fcSa-128e-48fa-0b93-4dcTeaT 1869
tg4B716 |CL2662Contigl Pinus taeda (Loblolly Pine) Producedby:  http://sswap.dendrome ucdavis.edu/ igService/ContigService
GO Term: | conper jon binding cg49217 |CL3147Contigl Pinus taeda (Loblolly Pine)
(Ex: Heat shock) cg50235 | CL4447Cantigl Pinus taeda (Loblolly Pine) copper ion binding Yes Yes
InterPro Term cg50336 |CL4575Contigl Pinus taeda (Loblolly Pine) copper ion binding Yes Yes
% cg50472 | CL4TZEContigl Pinus taeda (Loblolly Pine) copper ion binding Yes Yes
(Ex: Lipid)
¥ cg50GEE | CL53G9Contigl Pinus taeda (Loblolly Pine) copper ion binding Yes Yes
Enzyme: {;‘I sswap.info @view selected ‘ download ligt v
(Ex: ATF)
Mark all species of interest:
Select: ALL | NOME
Abies alba
Abies concolor
{iCalocedrus decurrens .’/
Cedrus deodara
[ P R S S




TreeGenes Database:

treegenesdb.org

About TreeGenes DiversiTree Example Contact Credits
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— Providing context to geo-referenced data

— Data from TreeGenes, WorldClim, Ameriflux,
TRY-db
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TreeGenes Database:

Transition to Tripal

treegenesdb.org

Transition to Tripal and Chado

Challenges
— Ontologies

— Standardizing for the first time
o 25 years of custom schemas!



TreeGenes Database:

Transition to Tripal

treegenesdb.org

Transition to Tripal and Chado

Advantages
— Ontologies
— Save time!

— Connect data with other databases (Tripal
Gateway)

— Improve analytical capabillities (Tripal
Gateway)

e Our contribution: analytical workflows
— Review & clean up database



TreeGenes Database:

Transition to Tripal

treegenesdb.org

Outcomes

—EXxpanded datasets: access Hardwood
Genomics, GDR, TreeGenes from one
location

—EXxpanded analytical, HPC resources
sImprove CartograTree capabilities

—New Tripal module: user submission



TreeGenes Database: Team

treegenesdb.org tg-help@ucdavis.edu

Project Leads Development Team

Jill Wegrzyn Steven A Demurjian Jr P0383
University of Connecticut Hans Vasquez-Gross

David Neale

Lead Database
Administrator
Emily Grau P0322

Advising
Damian Gessler
Semantic Options

TreeGenes
Database

LUCONN f is  USDA

PLANT SCIENCES —/

' @ TreeGenes
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