Bioinformatic Solutions for Data Storage, Analysis;and
Interpretation in Forest Genomics:

Overview of the Tools and Resources from the Dendrome
Project
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What Makes a Database a Good Resource?

* Integration of Public Information (Repositories)
*  Hand-selected for organisms of interest
e Data from the Community!
e Clear pathways for users to submit data
*  Flexibility
e Datais generated at increasing rates
e New technologies come with new standards, metadata, and new storage requirements
e Integration (Biggest Challenge)
e Exchange of data with other plant genomics databases and NCBI
e Working towards standards (Ontologies and nomenclatures)
e Exchange data within the same database
e i.e.Find a particular marker on multiple genetic maps
e Regular and accurate curation
e  Knowledgeable curators and community level curation
¢ Interfaces
e Extensive research into what users want to achieve
e Optimize the relevant queries
e  Easyto use!

http://dendrome.ucdavis.edu




Interacting with Public Databases

¢ Genbank/DDJB/TIGR/EMBL (Sequence)

e dbEST

e dbSNP

e SRA

e Trace Archive
e PopSet

e Expression
e GEO
¢ Proteomics
e SwissProt/TrEMBL

e Peptidome
e PDB
e PIR

¢ Metabolomics
e MetaCyc
e KEGG

http://dendrome.ucdavis.edu

N G D R Genome Database
\ for Rosaceae

Welcome to the Genome Database for Rosaceae

The Genome Database for Rosaceae (GDR) is a curated and i b-based relational
prowdmg cenlrallzed access to Rosaceae genomics and genetics data and analysis tools to facilitate
ion of data. pp by the NSF Plant Genome Program from 2003 to 2008,
GDR |s now funded until 2013 by the USDA Specialty Crop Research Initiative. As part of tree fruit
Genome Database Resources (tfGDR), GDR will be expanded to include whole genome sequences and
annotations for apple, peach, and Y, ipt data, metacyc p large scale phenotype
and genotype data, breeding data, controlled vocabularies, and new analysis tools, all of which will be
implemented within the open source infrastructure of drupal and chado (tripal).

Whats new in GDR?

* The peach genome v1.0. View and download the predicted genes, genome sequences, putative
protein and EST homologs, Rosceae genera mapped transcripts, mapped markers, and blast your
sequences against the datasets.

Five new maps are available in CMap for prunus, almond and apple.

GDR redesigned in Drupal. Any problems/comments? Please let us know!

Batch BLAST server implemented, compare batches of sequences against available databases and
get parsed results in excel.

Report a problem | Ask us a question | Post a job | Post a meeting or event | What's been fixed in
GDR? | What are we working on? | Used GDR data or tools in your research? how to reference us.

Search )

Peach Genome

WSU Press Release about Peach Genome
Sequence

The peach genome sequence is released !

Fruit and Nut Workshop held Saturday,
January 9, 8am-12.30pm at PAG 2010

* Highli Publication - "D and
Bin Mapping of a Rosaceae Conserved
Ortholog Set (COS) of Markers"

RosEXEC meeting held Sunday, January 10,
8am-10pm in the Towne Room at PAG 2010

Ksenija Gasic, Amy lezzoni, Jay Norelli, John
Clark, Kevin Folta, David Chagne and Herman
Silva elected to RosEXEC.

Rosaceae Community RosBREED project
funded by the 2009 Specialty Crop Research
Initiative

more announcements ...

7/12/10
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Research  TreeGenes Resources

Welcome to the Dendrome Project!

Dendrome is a collection of forest tree genome
databases and other forest genetic information
resources for the international forest genetics
community. Dendrome is part of a larger
collaborative effort to construct genome databases
for major crop and forest species.

Project

ADEPT2 — Allele Discovery of
Economic Pine Traits 2

DFGP — Douglas-fir Genome
Project

WHISP — White Pines
Resequencing Project

CRSP - Comparative
Resequencing in Pinaceae

ACE-SAP - Alpine Ecosystems
in Changing Environments:
Biodiversity Sensitivity and
Adaptive Potential

PBGP — Poplar Biofuels
Genome Project

Events

+ New Tree of Life' established for one of the
largest groups of bacteria

a large group
+ Clash of the mites: Hot on the heels ofa
destructive coconut pest

hea r
« NASA, Google data show North Korea
logging in protected area

Mugla-Turkey
May 26-29, 2010

Missoula, MT
June 28-30, 2010

Genomic Data

-Resequencing
-Primer Resource
-Genotyping
-Phenotyping

-EST Sequences
-Resequencing

-Genetic Maps

-Phenotyping

-Resequencing
-Genotyping
-Phylogenetic Data

-Resequencing

\ -Genotyping

-Resequencing
-Genotyping
-Geographic

-Resequencing
-Genotyping
-Phenotyping

Pinus Taeda

Pseudotsuga menziesii

32 soft pines

Pinus elliottii, Pinus radiata, Pinus sylvestris,
Pinus pinaster, Pinus lambertiana, Pinus
abies, Pseudotsuga menziesii

Pinus mugo, Pinus abies, Pinus cembra,
Larix decidua, Abies alba

Populus trichocarpa, Populus nigra, Populus
Fremontii

7/12/10



Species Directory
Species of the week: Jeffery Pine (Pinus jeffrey)

[
TreeGenes :: Overview
oo

= ikcome o the TrsGenes dabase! TreeGene i  comparatve mapping dtabse
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Literature Directory
Recent Publications.
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— Tools and Resources = \ o S
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e addcolumn.pl s
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Dendrome ==

[ http://dendrome.ucdavis.edu/interface

1 http://dendrome.ucdavis.edu

Dendrome Project and TreeGenes
Database

http://dendrome.ucdavis.edu
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History of the Dendrome Project

e AceDB distributed database of curated genetic maps
e Completely manually curated
¢ Included all Forest Trees (Pinus, Eucalyptus, Populus, Quercus)
e First web resources developed around conifers
e Focus on genetic maps (comparative: Gramene’s CMAP) and ESTs
e Oracle database with web interfaces for access
¢ Development of more extensive & flexible tools to deal with high-throughput projects
e Large-scale Resequencing Projects (DiversiTree)
e Interfaces to allow users to directly participate in the curation of the data
e Expansion of TreeGenes to integrate with all Forest Trees, Public Repositories
e Exchange of data with other plant genomics databases and NCBI
e Greater focus on the goal of connecting genotype and phenotype
¢ Development of interfaces to maintain LIMS system (track samples and phenotypes)
e Store genotype information and allow for large-scale association studies
e Preparation of DNA Inventory goal

http://dendrome.ucdavis.edu

Dendrome Project

Encompasses Dendrome Resources, DendromePlone, TreeGenes Database
&DiversiTree

e Community Resources Featured by Dendrome Pages
¢ Links Directory
e Collaborative community resource to document online resources
Local BLAST utilities
e NCBI BLAST and Local database resources updated regularly

e Tools and Scripts

¢ Extensive documentation on software developed in-house and publicly
available

¢ News and Events in the Forest Genetics community
¢ Portal to TreeGenes Database

e Portal to DiversiTree Interface

¢ Portal to TreeGenes Plone

e Portal to outreach resources

http://dendrome.ucdavis.edu




Summary
Reported period Month Sep 2009
First visit NA

Last visit
Wumber of viss e
I — 10492 38207 186167 6.14 GB
(1.77 visits/visitor) (3.64 Pages/Visit) {17.74 Hits/Visit) (613,82 KB/Visit)
Not viewed traffic * 118274 136305 6.42 GB

* Not viewed traffic includes traffic generated by robots, worms, or replies with special HTTP status codes.

Monthly history

Uitk

an Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2009 2009 2009 2009 2009 2009 2009 2009 2009 2009 2009 2009

e -
Jan 2009 10624 50381 238795 15.66 GB
Feb 2009 10077 69653 231953 16.67 GB
Mar 2009 11274 38235 189206 6.64 GB
Apr 2009 11048 106873 279800 14.61 GB
May 2009 11890 78099 241491 10.80 GB
Jun 2009 10259 69535 253003 8.00 GB
Jul 2009 10829 82962 240031 7.56 GB
Aug 2009 11314 43180 191638 6.28 GB
Sep 2009 10492 38207 186167 6.14 GB
Oct 2009 1718 5357 25477 882.82 MB
MNov 2009 0 o o 0
Dec 2009 o o o o o

Total 59304 99525 582482 2077561 93.21 GB

Dendrome Website and Related Web Resources Encompasses 6,754 Pages

Detailed Usage Statistics Available @
http://dendrome.ucdavis.edu/awstats/awstats.pl

Dendrome

Wolcome  Research  TrenGenes [ELCNTNSE Fvents

Employmont  Unks  Help

Welcome to the Dendrome Project!

-
Resourtes [g Fvents

Tools and Resources

Scriphs Genetics and
- Wekiome to the Resources b SUpport pages 8t TreeGanes. The Folomng pages host & wade vanety of resources for YR P,
BLAST researders in U corifer comemndy. Detals regardig focal datebeses trosted on o servers as well & custom reposkories Tromn Gun Furstion 1o
FASTA can be Fourd hers. The majority of taaks deseribid hors are avalabie vis web inteeface ta users aurrently holding an Evohdivnary Dynumics
s
siccunt, Al serpes deserbed here are avalsble for use by the communty.
Took Maded, “pan
Ooctobar 19 - (20, 2008
Datibine
TraeGeras RO Orvsan 2 Jort
Mstira:
Plark Ontology

Maritere Pine
Reso

m Updates

How EST anvlyz and

Plard st Aevnd Gunoers
XV Conbwrance

Pk Garw Ortology
deabaen ported il
mysal

(7 P

Conifer Genome Network.
Conifer Genome Profect
TrawGerna Dalsboucn
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— Upuatcs
New EST analysis and
submission pipeline
available for use!

Plant Gene Ontology
database ported into
mysql

New Forestry Careers

and Education Outreach
Website is Live!

@ Links

Conifer Genome Network
Conifer Genome Project
TreeGenes Database
Dendrome Plone

Neale Lab

Forestry Careers and
Education Resource

Links :: Plant Model Organisms

Plant Model Organisms :: General Resources

. Canada's Forest Netwark
The Canadian Wood Council CWC is the national association representing Canadian manufacturers of wood products used
in construction, CWC works with building codes and standards and by developing and communicating technical
information to srchitects, engineers and builders
. PlantGDE || View Abstracts
Resources for Plant Comparative Genomics such as sequence download, annotation, and comparison tools
TreeBase || View Abstracts
& relational database designied to manage and explore information on phylogenetic relationships
. UISDA Plants Species Database
The PLANTS Database provides standardized information about the vascular plants, mosses, liverwarts, hornwerts, and
lichens of the U.S. and its territories.
. Gymnosperm Database
Basic information about gymnosperms for the public, Taxonomic tree
. Native Conifers of North &merica
Pretty pictures of trees and how to identify
. American Conifer Society Database
Community dedicated to conifers with web links, phatos and forums.
8. Plants for 3 Future Database (Pinaceae)
Database of plants with information about habitat and uses (website sometimes goes down at end of month)
9. BaDD - Botanical Dermatology Database
Summary of plants in Pine Family and where they are found
10, ITIS - Integrated Taxonomic Information System
Government website with authoritative taxonomic information on plants, animals, fungi, and microbes of North America and
the world,
11, MIPSPlantsDE - MIPS Plants Databases || View Abstracts
The MIPS plant genomics group focuses on the bioinformatics of plant genomes.
12, Plant Transcription Factor Database || View Abstracts
PInTFDB is a public database arising from efforts to identify and catalogue all Plant genes involved in transcriptional control,
13. ChromDB || iew abstracts
Displays chromatin-associated proteins, including RNai-associated proteins, for 3 broad range of organisms. Our primary
focus is to display sets of highly curated plant genes predicted to encode proteins associated with chromatin remodeling.
14, TIGR Plant Genomics Group
TIGR's Genome Projects are a collection of curated databases containing DNA and protein sequence, gene expression,
cellular role, protein Family, and taxonomic data for microbes, plants and humans.
Plant MPSS Databases || View Abstracts
Good starting point when working with plants with sequence downloads

~

w

IS

-

i

Plant Model Organisms :: Fruits

. GDR (Genome Database for Rosacese) || View Abstracts

Plant Model Organisms :: Arapidopsis

. GABI (Genome Analysis of the Plant Biological System)
. Gramene || View Abstracts
& resource for comparative grass genomics
3. The Arabidopsis Information Resource || View Abstracts

N

N LV ILD

Opportunities,
challenges and
limitations of
genomic-based
technologies in forest:
tree breeding and forest
genetics

Freiburg, Germany
October 7-9, 2009

Genomics of Forest and
Ecosystem Health in the
Fagaceae (Beech Family)

Research Triangle Park,
Morth Carolina
November 10-13, 2009

International Symposium
on Biology of Rare and
Endemic Plant Species

Mugla-Turkey
May 26-29, 2010

@ People

David Neale
Principal Investigator

Jill Wearzyn
Bicinformaticist

~—

Dendrome

Welcome  Research

TreeGenes Resources Events Employment Links JGEN

Welcome to the Dend

@ Help

Tutorials

» Computer Related

® Sequence Similerity Searching: Understanding and Using Web Based BLAST

Help Desk » Multiple Sequence Alignments
» Sequence Similiarity Searching
New Account » Sequence Analysis
Tutorials
Computer Related
FAQs
® General CVS Tutorial
Forum ® Getting Started with Unix Commands
® Installing Cygwin/X
@ Updates Muitiple Sequence Alignments
T * Using Boxshade
:m:;;’:m:ﬂd ® Using Multiclustal
chonll bt o Using ClustalX
plant tology
database ported Into mysql
e Using Command Line BLAST
@ Links Sequence Analysis
Conifer Genome Network ® Searching for Patterns in Protein Sequences
Conlfer Genome Project

Events
1UFRO Divison 2 Joint
Meeting:

Martime Pine Beach
Resort, Antalya, Turkey
October 9-13, 2006

Plant and Animal Genome
XV Conference

Town and Country
Convention Center, San
Diego, Caifornia
January 13-17, 2007

Tree Biotechnology 2007

Ponta Delgada, Azores,
Portugal
June 3-8, 2007

7/12/10



TreeGenes::Scripts

@ Events

Plantand Anima Genome

Here are a few resources available to facilitate bioinformatic needs. All of the scripts here are written in Perl and XV Conference
require libraries that have been installed on our system. These utilities assist with parsing, processing, and

'sequence comparisons. You may add a Perl script that you have developed here. If you encounter difficulties

with any of the scripts listed here, please contact the help desk.
addcolumn.pl

This script adds a column to a column file specified by an arithmetic string
[ more info.. ]

getcolumns.pl

Town and Country
Convention Center, San
Diego, Calfornia
January 13-17, 2007

‘Tree Botechnology 2007
Ponta Deigada, Azores,
Portugal

June 3-8, 2007

Western Forest Genetics
Association (WFGA)

This script extracts a2 column from a multicolumn file (splits on whitespace by default). You can spf
than one column at 2 time by - or -
[ more info.. ]

grepseq.pl
Extract sub-sequences from sequences on stdin based on a (perl) regular expression given on the

Input sequences in labeled fasta format. By default the labels are searched using the regexp.
[ more info.. ]

gseq.pl
batchextract retrieves one or more sequence entries from NCBI specified by accession numbers. Th

given either as standard input, as seperate arguments or from a file.
[ more info.. ]

histogram.pl
Makes a 2D or 3D histogram data-set for gnuplot from data in specified column(s) of an input file.

starting with a real number are ignored. It also understands  * framed" tables dumped from databaj
[ more info... ]

mmaquery.pl
mrnaquery.pl retrieves the accession numbers of all the mRNA sequences for a specified organism

Genbank, omitting ESTs, STSs, working drafts and patents. If the optional third argument is not gij
output is written to STDOUT

Ti ipts - blast__

y_tophits.pl
blast_summary_tophits.pl

This script wil parse 2 blasix o biast result 2nd has two QUtpUt formats that summarize the biast output, see below for example, both
outouts ignore Querkes wih no hits

Location: Jusifiocal/genomeyoin
usage: blast summary_tophits.pl
Tnput:

Sampe biast outout below:

BLASTN 2.2.12 [Aug-07-2005]

Reference: Atschul, Stephen F., Thomas L. Madden, Alejandro A. Schaffer,
inghul Zhang, Zheng Zhang, Webb Miler, 2nd David J, Lpman (1997),
“Gapped BLAST and PSI-BLAST: 2 new generaton of protei database search
programs”, Nucieic Acds Res. 25:3399-3402.

‘Query= 0_10010(1354931) SuperScript=20049
(713 letters)

Database: /common/data/ChioropiastDB._nt.fasta
9728 sequences; 7,802,122 total etters

Output:

1) Itcan parse the BLAST results and summarize In the foolwing t2b deineated format:

2) or the script can take the above information and output for each queryID the follwing information in tzb delineated format:
<#ofuniquetts> <#ofzignments>

lowest evalue has highest priorty, then I there & a tefor e-value,
highest denty has the next highest priorty, I ther

Databases

Protein Databases

n Al non-recundant GenBank CDS RF | TGLOB | [more]
SwissProt Swissprot protein sequence database TG/LOB [more]
Arapidopsis Non-redundant Arabidopsis protein sequences from GenBank TG/LOB | [mare]
TAIRS Fasta formatted protein sequences from TAIR T6/L08
RefSeq Protein Refseq peptice sequences TG/L08
Uniprot/SwissProt Plants | Non-redundant Curated Plant protein sequences [ven08 Use BLAST by pasting in a nucleotide or amino acid sequence in FASTA format, or
simply using an accession or GI number.
« nucleotide blast - Search a nucleotide database using 2 nucleatide query
o Algorithms; blastn, megablast, discontiguous megablast
ide Datal « proten blast - Search protein database using a protein query
Nucletoide bases o Algorithms: blastp, psiblast, phi-blast
o blastx - Search protein database using a translated nucleotide query
+ tblastn - Search translated nucleotide database using a protein query
RefSeq Genomic RefSeq nucleotide sequences TG/LOB . ::JI: - Search translated nucleotide database using a translated nucleotide
Arabidopsis BAC Genomic Avabidopsis BAC Genomic from Gendank Lo8
Arabidopsis BAC EST Genomic | Arabidopsis BAC EST Genomic from Genbank 108 [Use BLAST]
Arabidopsis Nucieotice Avabidopsis Genome nucletodie from Genbank T6/L08
TAIR CDS Avabidopsis CDS from TAIR T6/L08
| PSI-BLAST
TAIR Sequences Non-redundant Arabidopsis from TAIR T6/L08
e e e i (PSI) Position Specific Iterated BLAST - Search databases of sequence profies to find

3. Tree Databases

Pseudotsuga Menzesi|

Pinus taedz Fasta formatted nucietotide database T6/L08 (PHI) Pattern Hit Initiated BLAST - Identify proteins that preserve a specified pattern
T T tained withi 7 includ tei d I
o g Fosa formated nucosce dabase Tonon || Sptaned e o quey. Qe e prfein ssusncn o el
Pinus sitchensis Fasta formatted nucletotide database TG/L0B [Use PHEBLAST]
Populus balsamifera Fasta formatted nucietotide database T6/L08
Populus temuia x Populus Fasta formatted nucletotide database TG/L0B
temuloices

| Fasta formatted nucletotide database TG/LOB PHI-BLAST

members of the same protein family. First round runs BLAST and constructs a position-
specific score matrix (PSSM) from significant hits while iterations use this PSSM as the
query on profile databases. Uncovers more distant protein relationships.

[Use PST-BLAST]

BLAST 2 Sequences

Upload or paste 2 sequences and BLAST them against each other.
[Use BLAST 2 Sequences]

7/12/10



e
<2 NCBI — BLAST

About The Basic Local Alignment Search Tool (BLAST) finds regions of local similarity between sequences. The
or protein to sequence
significance of matches. BLAST can be used to infer functional and evolutionary relationships between
sequences as well as help identify members of gene families

BLAST: Sequence Similarity Searches

and calculates the statistical

program compares

Nucleotide

(meg
Quic!

(disce
Nuel

Searc
Sear
discol

Translateq

® Trang
(blas!
® Prote
(thlas]
® Trang
(thlas]

Special

® Sear

® Quickly search for highly similar sequences

Search

Set subsequence From: To:
Choose database |nr 'I

DoCD-Search W

Protein

* Protein-protein BLAST (blastp)

protein-protein BILAST

HFHPGI‘[TSQPSTSNQHYYDPLYGAEQYVQCNP MDYHQANILCGMQYFNNSHNRYPLLPQM]
DFPNVPTISTLDEASSFNGFLIPSQPSSYNNNNISCVFTPTPCTSSQASSQPPPTPTVNP”
LTTAMDSCQQISHVLQCYQQGGEDSDFVRKAIESLVKKLKDKRIELDAL ITAVTSNGKQP”
[DGRLQVAGRKGVPHVVYARI VKLVQCQT

ICINPYHYERVVSN] Y
< | >

>gi| 1173454 | sp| P45897| SMA4_CAEEL Dwarfin sma-4 ﬂ
i

94 Reset query |‘Racerall

>gi|127552|sp|P23367 |MUTL_ECOLI

BLAST Output: Alignments

Length = 615

DNA mismatch repair protein mutL

= 26/59 (44%), Positives = 33/59 (55%), Gaps = 9/59 (15%)

HPFLYLSLEISPQNVDVNVHPTKHEVHF-----

ESILEV-QQHIESKL 58

Score = 42.0 bits (97), Expect = 3e-04
Identities
Query 9

L
L

P L LEI P VDVNVHB KHEV F +H+

+ +L V QQ +E+ L

Sbjct 280 L QPAFVLYLEIDPHQV'DVNV“F HEVRFHQSRLVHDFIYQGVLSVLQQQLETPL 338

7/12/10
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Resources @ Events
TreeGenes :: Tools and Resources
Scripts. Plznt and Animal Genome
The Toois page contains 2 st of the currently avallable bioinformatics software packages installed on the TreeGenes server 25 well as the XV Conference.
BLAST Lobloly Server, The majorty of these toois are avalable through 2 web interface and thase that are not can be accessed through the
- command line Town and Country
FASTA ion Center, San
Tool Description Version  Location  Manual Help Oniine
“Tree Biotechnology 2007
TreeGenes bioper! Bloper| i a collection of perl Ibrariesthatesse | L4 TreeGenes [more] | [helo]
common blonformatic needs and integrate with S
Plant Ontology common file formats ::”l'f]'j“m" faeesy
rtugal
bi2seq bi2seq is part of NCBI's BLAST package and allows | 2.2.10 TreeGenes/Loblolly | [more] | [help] June 3-8, 2007
alignment between 2 sequences
@ Updates blastall biastall is part of NCBI's BLAST package and uses | 2210 | TreeGenes/Lobloly | [more] | [help] Western Forest Genetics
2ll BLAST implementations: biastp, biastn, blastx, Association (WFGA)
New EST analyss and thiesty; and thiasn.
submisson pipeline blastclust blastclust clusters bath protein and DNA 2210 | TreeGeney/Lobloly | [more] | [hep] Galveston, Texas
avaliable for use! sequences based on resulting BLAST aignments June 19-27, 2007
blastpgp blastpgp 's part of NCBI's package and s intended | 2210 | TreeGenes/Lobloly | [more] | [neip]
Flent Gene Oniology for gapped bizstp searches
database ported Into mysq!
boxshade BOXSHADE provides displya options for mutiple | 331 | TreeGenes [more] | [heio]
alignments from other toot
@ I cap3 CAP 3 s 2 contig assembly program that can tzke | L0 TreeGenes [more] | [help]
Links in FASTA formatted sequences and quallty scores
Py Sy clustalw ClustaW 's 2 muttple algnment utiity for DNAand | 33.1 | TreeGenes [more]
proten sequences
Conifer Genome Project consed Consed is 2 graphical interfece for editing phrap | 13.0 TreeGenes [more]
output.
TreeGenes Database @ People
fbat FBAT implements 2 broad ciassof Family Based | LS5 | TreeGenes [more] | [helo]
Nezle Lab Association Tests, adjusted for popuiztion
admixture. David Nezie
Principal Investigator
formatdb FormatdD allows custom databases to be formatied | 2210 | TresGenes [more] | [help]
for use with NCBI's BLAST sulte. Jennfer Lee
genscan Genscan s a gene identification program for 10 TreeGenes [more Bloinformeticist
2pplications in both vertebrates and Invertebrates.
Jil Wegrzyn
Bioinformaticist
gold GOLD (graphical overview of linkage 110 TreeGenes [more] | [heip]
disequilbrium s 2 1ol for the graphical summary Brandon Tearse
of linkage disequilibrium In genetic datz. The Developer
summary is well suited to the analyss of dense 2
genetic maps, where contingency tabies are
cumbersome to interpret
haplo Haplo uses the EM aigorithm to estimate the 07 TreeGenes [more] | [neip]
frequencies of mult-ste haplotypes.
hmmer HMMER produces muttple s (232 T oly | [more] | [nelp]
for the purpose of database queries and to Kentfy
homologues

TreeGenes Database

Encompasses Dendrome Resources, DendromePlone, TreeGenes Database
&DiversiTree

e Ten modules to store and interrelate data for query and analysis in PostgreSQL

¢ Direct resource for nearly 2,500 forest geneticists representing 800
organizations worldwide

* Forest Geneticists Colleague module

Literature module

EST annotation pipeline and module
Comparative map module

Species module

Sequencing module

Primers module

Genotype/EST module
Phenotype/Expression module

Sample tracking module

7/12/10
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TreeGenes - Modular Organization

http://dendrome.ucdavis.edu

Literature Directory
Recent Publications

128, YEoRn X.Wang. Wang-Ka Wiseen, Lging
ks, R Yioang

o Currently referencing 15,452 journal articles

20 Q) Mancy, Venugooal V, Wikt

o Literature updated monthly from PubMed and
BIOSIS

2 Samamura, M A £
Uitndriguez, Jos L

, A Fatah,

o LR e M G o Fully connected to species, colleague, and related
LS S vt (s 5031450454 genomic data sets (genetic maps, ESTs, proteins...)

4. Anrts, oo, Calaghan, Terry V. Somenss, Elon,Van Logtestin, Richard S, P Comelkssen, Johannes K.

Literature Directory

Swarch:
5 wros, £ Celestn
T REGENERAT -
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Species Directory

Someirs of the week: Aseric ) Chenbenst {Cont s doretotd

l 678 species
: Manually curated

representing 77 genus

database that includes: tree, cone, and

rangemap images, and public links

Nome = P TR o
S

SR

T

Fervwr Sorune. L

Whi Zorucy Pow

Tarw Sy L

- ~

i

Each record includes e
links to: L
. . e

* Related publications e e
L2 e

» Chromosome number
* Registered colleagues

NCBI/TG linkouts to: ESTs, SNPs, GSS, protein/
protein domains, popset, GEO dataset, GEO
expression, UniGene, and UniSTS

8
E Jaramilio-correa, Juan P

Holecena collap

conifer
Molecular Ecology, 2006; Vol (10) 2767 - 2000

Qulluzpierda, Teabaldo
Relationships among the spruces (Picea, pinaceae) of southwestern North

America
Systenatic Dotarry, 2004, Vol (2). 275 - 295

Wiang, Chengyy, Jackson, Stephan T
Species

3 . Hodgskiss, Paul D.. Krutovedi, Konstansn V., bigaly, Do Brian

of North American spruce (I
and anatomical characteristics of needies
Canackan Joumal of Botany, 2000, Vol (1) 1367 - 1383

Organism Field: NC

Bl's Taxonomy

Taxonomyv

G ((“-W/v ) %

<> NCBI Homo sapiens T
790 ; , g Database name | Subtree nks | Drect bnks
Eiliss Pu Rl Tavonomy ID; 3606 Nucleotide 9563205 &
Genbank common nanie: huaman : = F=
Search for Rank: speciea Proten
DlSplay ||3 |eVelS Usirlg f”ter Genetic code: Translation table 1 (Standard) Structhure
G hondrial genetic code: Transl; table 2 (Vetebrate Grenomme Sequence:
¥ Nucleotide ' Protein | Stru aitochondsial)
" 3D Domains I~ Domains W G| Other names: T 7T 7
V' Gen vV v Map| ¢onwon name: man op: 564 64
T ’ 5 | 1 |
Lineage (full): root; cellulfu' OTQASY 1o full) D Domaas
Coelomata; Deuterostomia; Chordj cellular orgauisus. Eukaryota. Fungi Metazoa eroup: Domans
= LR, . % . Metazoa, Eumetazoa, Bilatenia, Coclonata; g —
SﬂlCO]Jtel'\‘ aii; Tetfr ﬂ])O(l?L Amniota 1 5 ‘hordata; Cramata; Vertebrata, - — Lot Lo
Catarrhini; Honunoidea; Hominidael CGinathostomat: ;. Euteleostonu; Sarcoptervair, » Expression.
Tetrapoda: Ther ene
E » Prunates; Lusis UmSTS

o Homo sapiens (human) 9.46'

20151 MapView Click on organism nal

= Homo sapiens neanderthal

See th CBI Cenome homepage
Go to NCBI genomic BLAST page

Honunosdea; Homuudae, Homo Pan Gosilla group; Homo

PubMed Central 2,365 2,365

Taxonomy 2

for Homo saplens

Names|1 2 343

See the Mitochondrion G
Sce the TRACE Assembly

Genome view: 24 cluomosomes

7/12/10
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Colleague Directory

Representing ~2,000 colleagues

Search:
i ) S RS (Coeogue | Laborstory) from 90 countries and 760
Browse: organizations

Thes database currently represents 1900 colleagues from 90 countries and 760 organizations.

Registered individuals are linked

Coluwpon Hame Pusbon Orgarsesion Updele b 'th th . bl_ t' d t t
= = wi eir publications, data sets
Coabgon N Poson Orgaresstrn Updute  Lab
HADL, DHIRAY ot 38 w
HNa, Chun-S00 FResearch Schentst Forest Research inathute 1t FRD
e, Camgbed Jesesh y Qp val
it Ryoge —— pAotond Fored Yo Brwedng Ot ogp)peroc
F— Brasder Py s Parstk rwens Mmiarch 1 308 o0
Nag, Robert P Cozedrator .‘;‘,':j" oo i CCFP
Mol Wy Resesreh Sriorit N,::li'-" Dr. Neale, David
tnrjohs, Gaela Foret Prod position  Principal Investigator
L Fomiaas lab code IFG1
Havaere Farett oantnt CATHE r
Fasawch snq organization Institute of Forest Genetics
Hapdanov, K stsme 2
D of Horticulture
url hitp: ucdavi: ablindex html
addr1 One shields avenue
city Davis
. . . state California
Directory allows users to add/modify their T N
own record as well as register for services on email_dbneale@ucdavis edu
the site/application server bhone’ (530)79%0431
fax (530) 754-9366
genus Picea
species Pinus taeda

CMap: Comparative Map Viewer

CMap was originally written for the Gramene project
http://www.gramene.org/

Now part of the GMOD (Generic Model Organism Database) Project
http://www.gmod.org/

Can be queried from three different access points:

1) Comparative map viewer: Choose a starting map and add comparative maps
to the right or left

2) Feature search: Search for a particular feature by name, accession ID,
species, or feature type

3) Correspondence matrix: View the number of correspondences among all
maps and choose a pair to display in the viewer; continue by adding more
comparative maps

http://dendrome.ucdavis.edu
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— e ————

Feature Search p———— [ ————
Colars duibhn Calers grown
A feature n (Msp 15 any slement that can be placed on a map, either as a pont of an nterval. Whapat e Woper e
i Feature Search
Search On: [ Name ¥
Search for:
* S0 I SATE (WON COTTAG B INIR AT, L0~ 07 "W VAR, T AE R anures s ghacee Accesiian TOn Pinn
e S, SIS N AT I8 GOSN VRS £.5 MO LT3 Caler: durkred
Reatrict [CaySpacies— AI Lexoslesd
IPROES: | Acacia mangium
Cryptomeria japonica
Eucalypius giodulus
Eucalyplus grandrs =l
Restrict [_a) Foature Types— -|
feature |y, o
YRS | Cantromere
Clone
Contig =l

_Subma | _Reset |

Aceaiem 01570 Avcavion 11wt
oot otk
bt i SN
Pulbiishec fEiot < - —
Ref. Species: [ Black Conorwood (Populus nchocarps) =] | Changa Species | [S———— Asesiin 101 or_spat
Ref. Set:[Genatic. Potr_Mansheld_ganebc_2000_Chen_837 3] oniifouss G-
Name {optional)
i of Related [ AT
Maps: Acvarrion 101 e ghan Aconsrien 101 8L
Subemit | [ Colers bhow
Syt
Beiiaias — T
Avcamien 1S3
e diger
bowies
i 100
ooty
v
|- e 5w
Preresyrape

@ TreeGenes " X [Z] Events
Comparative Mapping Database (CMap)
2nd Annual Plant Breeding

Workshop: An Initiative of
i CMap Home Search Matrix Map Sets View Types Species Display Sidebars (On/Off) RerErhi

Organizztions M g:;g;t;ng Committee
Map Set Info
Species Database Des Maines, lowa
Conlfer Species Restrict by Species: Restrict by Map Type: June 16-18, 2008
Pinus taeda v| | --All Map Types-- ~
Literature Database I 4 I bL ] 93d ESA Annuzl Meeting:
Submit Enhancing Ecological
Search Literature % Thought by Linking
Ttems104ar 4, Research and Education
S I Pita_UCD_genetic_0_Ecke
The Midwest Airines
Submit Name: Pita_UCD_genetic 0 Center - Miwaukee,
Accession ID: TG94 ey g
[ ESTDatabase | Species: Pinus taeda (Lobolly Pine) [ Show Only This Set ]
i Map Type: Genetic [ Download Map Set Data } August 3-8, 2008
[ View Map Set In Matrix ]
EST Database Map Units: cM View Spedes Tnfo
Linkage Grou; [[m M:;’;‘fpﬁ’!m}l International Workshop:
I
L Published On: { Dispay All Mapé n Viewer 1 | | | Popuiztion, Quanttatve
Search EST Paper: High-throughput genotyping and mapping of single nucieotide and Comparative Genomics
et Mapping Pop: QTL and BASE pedigrees sensu Groover et 3l (1994) of Adaptation in Forest
Trees
Sequence Data Linkage ps
< Pita_UCD_0_01 Map Viewer Map Details Matrix Viewer Download Map Data Centro dl Ecologia Alpinz,
otz ] : ! L ! : ! ¢ ] Monte Bondane, Trento,
Database Pita_UCD_0_02 [ Map Viewer ] [ Map Details ] [ Matrix Viewer ] [ Download Mzp Data ] i
Pita_UCD_0_03 [ Map Viewer ] [ Map Details ] [ Matrix Viewer ] [ Downoad Map Data ] August 3-5, 2008
Map Set Info ugust 3-5,
Pita_UCD_0_04 [ Map Viewer ] [ Map Detais ] [ Matrix Viewer ] [ Download Mzp Data ]
Search Cmap Pita_UCD_0.05 [ Map Viewer ] [ Map Details ] [ Matrix Viewer ] [ Download Mzp Data ]
Pita_UCD_0.06 [ Mzp Viewer ] [ Map Detais ] [ Matrix Viewer ] [ Download Mzp Data ]
Pita_UCD_0.07 [ Mzp Viewer ] [ Map Detais ] [ Matrix Viewer ] [ Download Mzp Data ]
[Z] Pita_UCD_0_08 [ Mzp Viewer ] [ Map Detais ] [ Matrix Viewer ] [ Download Mzp Data ]
Updates Pita_UCD_0.03 [ Mzp Viewer ] [ Map Detais ] [ Matrix Viewer ] [ Download Mzp Data ]
New EST znaiysis and Pita_UCD_0_10 [ Mzp Viewer ] [ Map Detais ] [ Matrix Viewer [ Download Mzp Data ]
Rk Skl Pita_UCD_0_11 [ Map Viewer ] [ Map Details ] [ Matrix Viewer [ Download Mzp Data ]
avaiable for use! Pita_UCD_0_12 [ M2p Viewer ] [ Map Details ] [ Matrix Viewer [ Download Mzp Data ]

http://dendrome.ucdavis.edu
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Feature Search

A feature in CMsp is any slsment that can be placed on a map, either as a point o an nterval.

Search On: [ Namo -

Reference
Douslas Fir
Psme_UCD_senctic_2009

@]

Search For:

e uaves. 0.0 WY W2
Reatrict m
IPR0ES: | Acacia mangium
Cryptomeria japonica
Eucalypius giobulus
Eucalyplus grandrs =l
e [ Tose Toee- o]

types: Centromers

* Separare e Aames weh CNTmAL B VINIRGICY. L8~ o W™ e AR wE, To Ad M anures vk waces
¢ e, RTINS the RATe I8

s

40

>

Publshed: | Both -

Ref. Species: [ Black Comarwood (Populus richocarpe) =]

Name {ap tional):
Min # of Related [0
Maps:

Ref. Set: [ Genatic - Potr_Mansfield_genetc_2000_Chen_837 =]

0 % (spader) FO =

Psme_UCD_2009_01

1261
EHER

P_CD028057. 1-533
r#1pPame IFG_1246_a
“r#1pPsme IFG_1011_a
rE1pPmeIFG_1147_a

“r#1pPomeIFG_1011 b
“r#1pPame IFG_1052_j
+#1pPitalFG_2356_d
£ 1pPEme IFG_1617_a
r#1pPomeIFG_1174_a
r#1pPme IFG_1486_a
P_ES419223.1-206
ré1pPome IFG_1385_a
r#1pPome IFG_1036_a
onp_CL234Cont i91-378
———snp_ES$19223. 1-449

r#1pPme IFG_1060_b
r#1pPitalFG_2291 3

Hag +
0-140.70 cH
Feature Types:
— RFLP

— SNP.

Henu Surbols:

tap Set Info

[?] Hap Details
[H] Matrix View

imit to One Map

[#] Delete Map Set.
[] pelete Hap

Lip Hap
Untlip Hap

[1] New Hap View

p—

Individual features
and their locations
on map

—

List of features on
map

@ TreeGenes

Coleagms

Crgarastions

Feature Name:

Forest Trees Allases

Accession ID:
Literature Database Feature Type:
Search Lescatios Mt

Start:
Stk Pubication Stop:

CMAP Direct Linking - Features

http://dendrome.ucdavis.edu/cmap/index.php?linkto=FeatureDetail
&map_name=Pita_IFG_1994_01&feature_name=rflpPitalFG_1154_b :

Dsplay Sidebars (On/Oft)

PTG _LIS4 B
e

i

e

Lablolly Prw | Pa_IFG_gwwhic_1YM Devey 273 1 PRa_IFG_LYM 91
2.4 00

* M

St Sspienenkal
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EST Sumenery

Sk £5T Date

SawchESTS
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Mo cormspondances to thow

@ Events
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genomic-based
techoologes in forest
tren bevedng andforest
Qenetics.

Frodurg, G
October 749,

Ganomcs of Forest snd
Ecosystem Heath i the
Fagaean (Beech Fomiy)

Reamsrch Triarie Rark
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CMAP — Obtaining TG Accession Number

Of ganetc map fees and el provae
" o

ase. Th raertace 5 rtended for Sags

rerCenes qata e OF IMSRK DY 0N B0 SCCORACH formats 451 These Pakts.
71 3 RArUACTCE TSt we DE SR 1 § Deer-rAsend [T

T B MBI K s MRy I 1

wpaon your 2
e

Ocsirsert B 3
Tos
| Gt i 1
° 0 R bt
T — =
et wtzmsten

(optional) Add additional map files Obtain TG

— Accession
number!

R —
= [ hase Ory Th 50t
S ) { Dovrdsed Mup 5ot Duts )
2 [ LSS s Lo
LTS . =
[ Mg
2 s

you Irfo )
[ Oestey Al Mgt
Vawer ]

ucdavis.edu

GMOD Genome Browser

Currently houses 10 annotated Pinus taeda BAC sequences

TreeGenes

Showing 142.4 kbp from BAC3, positions 1 to 142,351
o Instructions

[Bookmark this] [Upload your own data] [Hide banner] [Share these tracks] [Link to Image] [High-res Image] [Help] [N
B Search

Landmark or Region: Reports & Analysis:
i BAC3:1.142351 Search Annotate Restriction Sites ~| _Configure.. Go

Data Source

[Pinus taeda (abilly Fine) BACT =] ScrollZoom: <<\ [Srowiazaiep =] - 2 T Fiip
B Overview
Search and

AC3
Select data source o R R B R R
.
B Details
ok 10k 20k, 30k 40k 50k, &0k 70k 80k 90k, 100k 110k 120k 130k 140K
ai ked Monocot/Dicot Repeat-C
Note:LTR_1  Note:LTR_11 Note:LTR_19 Note:LTR_25
ikl \ i o 11111 3
Note:LTR.2 Note:LTR_4 Note:LTR_6Note:LTR_27
Note:LTR_10 Note:LTR_12 Note:LTR_18 Note:LTR_26
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hidd " NoteiLTR 28
idden as " otedre o7 I I
[=[s]=1U} ked M ot/Dicot BLASTX
necessary I E I . al(f{llfs s < vl eee
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[Search ESTs

EST Search

[y

36 species
281 libraries
987,351 sequences
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| 1 | e WA nh :’I;'. ;:‘:‘vmhﬂwm@‘ iy oy
I t s | wsn WA e ] crnammndndandyBi FEE [P0
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el e oo mmnt emne WA WA B vl i e A el R 3 U i
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I |
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Sined b | —ghen ey !
MEA NN e WA N e Fermoleermcynctoeotordontait LU T ED
MTiS D DI | eOve WA wa fesieesd ‘:‘:"‘""“"""’“""‘ [y 2005
EST Search - EST View
[Search ESTs EST Summary
o
e d pusicatons.
TheesT searcn
n
1f you would EST sequences to TreeGenes, please proceed to our processing pipeline.
Species Name 57 count

COCTEACTEACTCMT I BCTCRITCHT

POEM-T axty, Prowagh

[nn

Warg. Xiog M oo, g s o, Yo

Links ESTs to Libraries
and vice versa

i

Dendrome
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Literature Database and EST Database

representea 3 1o UNIGUE (FANSCHIPS, QI RO SNOW 3Ny SIGNINCANT RGMOIGJY (0 KNOWN SEGUENCES IN (Ne Ga(3DASES SEArcneat (nese are
expected to represent genes specific to Cryptomeria and, passibly, to related species.

Pubmed ID: 11052197

Keywords: CDNA, CONIFER, CRYPTOMERIA, CRYPTOMERIA JAPONICA, DNA, EST, FOREST TREE
Supplemental Data:

Sequence Data

— &Il EST Data (30)

Plant Mol feular Biology, 2000; Vol 43(4) : 451 - 457

TroCanes 5T Oatabase

Candank Accusien 10 | Link ts MCAT | Link to TreeGanes £5T Dwail |
AUOGEI4Y [ HCDL | TG ] AUO66350 [ HOBL | TG | AUO66IST [ HCAL | TG ] AUO6LISZ I NCOL | X0 | AUO6LISI T HCOL | XG )
AUOGEIS4 | B | TG | AUO6635% | HGBI | m} AUO66354 | HEBI | TG munnlm | m] wo“asniusu | nl
AUOGE360 [ NCBI | T4 | AUOE6361 | NCB] | TS AU0E6362 | NCRI | TG AUOEE363 | NCB] | T8 AUDE6364 | NCB] | T8
AUOS6363 [ oRL | T2 | Avosees [ MoRl | 12 ] AuoseseT (ol | X2 | Avoss3es [ncRl | Y2 | Avossdey [ CRI | X9 |
AUOCea70 (Mool | T2 | AUOeea71 (OBl | T2 Avoce72 I nonl | 121 Av0eeI72 [ oRl | T2 ) Av0eed74 [ Hgpl 1 12 )
AUOEE3TS | NCRI | TG | AUOEEI76 | NCBI | TG | AUD66377 | HCRI | TG | AU066378 | NCBI | TG | AU06€339 | HCBI | TG |

http://dendrome.ucdavis.edu

_ < dbEST: database of "Expressed
T =SS sequence Tags"

PubMed BLAST OMIM

Taxonomy Structure

|| Access to dbEST Data

dbEST Home

« EST sequences are included in the EST division of GenBank,

Access Links— available from NCBI by anonymous ftp and through Entrez.

L

Conditions

Sequence Processing Entrez « The nucleotide sequences may be searched using the BLAST
electronic mail server. The TBLASTN program which takes an

Ll BLAST Web amino acid query sequence and compares it with six-frame

Results and MySQL Database Storage ) translations of dbEST DNA sequences is particularly useful.

High Quality
Clean Seqs

Main Singlets
S i
Main Contigs

L_J Public Submission

I Statistics and Results Sent to User

No [ Mask (C
ctors
u « EST sequences are also available as a flat file in the FASTA
T format by anonymous ftp in the /repository/dbEST directory at
ftp.ncbi.nih.gov

Sequence Clustering

Round One
Cap3 Low Stringency

Round Two:
Cap3 High Stringency
-

Annotation

Priority Blast Parallel 8last
o
InterPro

Submission of Project Details to dbEST

U=

Cross-Species
Database Storage

ECProfiler
GOProfiler

Enzyme Annotation
GO Annotation
Protein Domains
UTR Annotation
Repeat Annotation
Map Annotation

Repeat Masker
BLAT Mapping
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ESTs: Annotation

* BLAST against public protein and nucleotide databases

— Pairwise sequence alignment which indicates the region of the sequence
which is similar.

* Gene Ontology/Plant Ontology (structure & development)
— Standardized set of terms to describe gene products/ phenotypes
* Protein domains
— The protein family databases (NCBI)
— Searches for protein domains (InterPro).
* Enzyme Annotation
— Enzyme Nomenclature formally defined for annotation
— Links into databases such as BRENDA and KEGG
* KEGG
— Large network of databases including chemical, gene and pathway
— Provides annotation based on gene product interactions

Primary vs. Derivative

Sequence Databases

TATAGCCG
AGCTCCGATA
CCGATGACAA

.9/
Bl

Updated
continually
by NCBI

GENBANK P>

Updated ONLY

by submitters

IS it
)&2;1\%< /\A Genome
Curators Assembly

7/12/10
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Plant Ontology

The Plant Ontology Consortium (POC) is a collaboration among plant genome
databases and plant systematics to create, maintain and use controlled vocabularies to
describe phenotypes and expression patterns of plant genes.

-Formed in response to the need for a set of uniform terms to describe plant
structures and developmental stages.

The plant ontology comprises terms covering two biological domains:

Plant Structure: describes morphological/anatomical structures of plants
including organs, tissues and cell types.

Plant Development: describes stages in the growth and development of an
entire plant including development of individual organs, tissues and tissue systems.

http://dendrome.ucdavis.edu

KEGG:
Carbon fixation pathway in Populus trichocarpa
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Search Proteins protein Detai View
Forest tree annotated proteins have been downioaded from the NCBI nr, Swiss-Prot, and TrEMBL databases. Protein sequences have aiso bee T
formtted for NCBI BLAST searches, Ao D fisurd
4 ‘GenBank G | rass3s226
Search parameters Gene Name [/
— Protein Name | Fowering ocus Ttke potein
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ot Bample: 133712039 e &=
e i Seosie i piia Mtidesite i woasT ; i
1 Authors | oyterstrana, 1 . Davié H; Kalman, Thomas; Lagercantz, UF
GoTyee |
8C0 T Search Proteins Article year | 2007
com
Reference Type (- ATReferenca Types — &) -
By NonGO References e et o 1 1
Reference ID B (N | v eme Py et oy |
I = ARy | ussasazs | Fra ‘ Flowerg bous T-e prote AT Tem
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Sample Tracking, Phenotypes, and DNA
Inventory

http://dendrome.ucdavis.edu
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Sample Tracking Overview

Objectives:

o Accurately track samples through collection, DNA extraction,
and genotyping.

o Provide a standard and efficient method to collect and store
phenotypic data

o Provide a public interface to readily query raw genotype,
phenotype, and association results (DiversiTree)

o Provide interfaces and database backend to support a DNA
distribution center

o Build a flexible system that can be applied to a variety of plant
species (even animals!)

http://dendrome.ucdavis.edu

Phenotypic Data

Registration Process

http://dendrome.ucdavis.edu
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Phenotypic Data

Metadata

http://dendrom

ucdavis.edu

e 00 l_ulmaggrﬂ)ata.csv
<> A B C D | E F G | H 1 | 7]
1 |Species Tree 1d Sample Barcode S. Type Tree Description Age GPS Coordinate S. Description BV-Cellulose BV-Density
2 Pinus taeda tree007 BCO001 Needle Tall loblolly tree 5 N30 17.477 W97 44.315 Sample 1 10 100
3 Pinus taeda tree008 BCO0002 Needle Tall loblolly tree 6 N30 17.477 W97 44.316 Sample 2 11.1 101
4 Pinus taeda tree009 BCO003 Needle Tall loblolly tree 7 N30 17.477 W97 44.317 Sample 3 12.2 101
5 |Pinus taeda tree010 BCO004 Needle Tall loblolly tree B8 N30 17.477 W97 44.318 Sample 4 13.3 102
6 |Pinus taeda tree011 BCO00S Neecdle NULL NULL N30 17.477 W97 44.319 NULL NULL NULL
7 |Pinus taeda tree012 BCO006 Needle Tall loblolly tree 10 N30 17.477 W97 44.320 Sample 6 15.5 400
8 |Pinus taeda tree013 BCO007 Needle Tall loblolly tree 11 N30 17.477 W97 44.321 Sample 7 16.6 999
9 Pinus taeda tree014 BCOOO08 Needle Tall loblolly tree 12 N30 17.477 W97 44.322 Sample 8 17.7 998
10 |Pinus taeda tree015 BCO00S Needle Tall loblolly tree 13 N30 17.477 W97 44.323 Sample 9 55.5 100
11 |Pinus taeda tree015 BC0010 Needle Tall loblolly tree 13 N30 17.477 W97 44.324 Sample 10 99.9 858
12 |Pinus taeda tree007 BCO011 Needle Tall loblolly tree 9 N30 17.477 W97 44.325 Sample 5 14.4 103
13 Pinus taeda tree008 BCO012 Needle Tall loblolly tree 10 N30 17.477 W97 44.326 Sample 6 15.5 103
14 |Pinus taeda tree009 BCO0013 Needle Tall loblolly tree 11 N30 17.477 W97 44.327 Sample 7 16.6 104
15 |Pinus taeda tree010 BCO0014 Needle Tall loblolly tree 12 N30 17.477 W97 44.328 Sample 8 17.7 104
16 |Pinus taeca tree011 BCO015 Neecdle NULL NULL N30 17.477 W97 44.329 NULL NULL NULL
17 |Pinus taeda tree012 BCO016 Needle Tall loblolly tree 14 N30 17.477 W97 44.330 Sample 11 103.4 676
18 |Pinus taeda tree013 BCO017 Needle Tall loblolly tree 15 N30 17.477 W97 44.331 Sample 12 124.1 678
19 |Pinus taeda tree014 BCO018 Needle Tall loblolly tree 16 N30 17.477 W97 44.332 Sample 13 144.9 680
20 Pinus taeda tree015 BCO019 Needle Tall loblolly tree 17 N30 17.477 W97 44.333 Sample 14 165.7 681
21 |Pinus taeda tree007 BC0020 Needle Tall loblolly tree 9 N30 17.477 W97 44.334 Sample 5 14.4 103
22 |Pinus taeda tree008 BCO0021 Needle Tall loblolly tree 10 N30 17.477 W97 44.335 Sample 6 15.5 103
23 |Pinus taeda tree009 BC0022 Needle Tall loblolly tree 11 N30 17.477 W97 44.336 Sample 7 16.6 104
24 Pinus taeda tree010 BC0023 Needle Tall loblolly tree 12 N30 17.477 W97 44.337 Sample 8 17.7 104
Primary Data Metadata Phenotype Data

http://dendrom

ucdavis.edu

Phenotypic Data

Phenotype Definitions

7/12/10
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Phenotypic Data

Sample Upload (cont’d)

DNA Inventory :: Data Import Preview

Please look over the information submitted through the Data Importer.
SUCCESS
Your data has been successfully uploaded.
New Samples
Species Tree Identifier  Sample Bar Code  Sample Type [ Tree Description ~] [TreeAge ~] [TreeGPSCoordinates | |[Sai
(Required)  (Required) [Tree Description] (Bge] (GPS] (Sar|
1. % Pinustaeda tree007 BC11121 Needle Tall loblolly tree 5 10.0 x 20.0 San|
2. % Pinustaeda tree008 BC11122 Needie Tall loblolly tree 6 10.1x 201 San|
3. % Pinus taeda 1ree009 BC11123 Needie Tail loblolly tree 7 10.2x202 San|
4% Pinus taeda  free010 BC11124 Needie Tail loblolly free 8 10.3%20.3 San|
5. (% Pinustaeda tree011 BC11125 Needle NULL NULL NULL NUI
6. 7 Pinustaeda tree012 BC11126 Needle Tall loblolly tree 10 10.5x 20.5 San|
7. %) Pinustacda  tree013 BC11127 Needie Tall loblolly tree i1 10.6% 20.6 Sanj
8. ™ Pinustaeda tree014 BC11128 Needle Tall loblolly tree 12 10.7x20.7 San|
9. % Pinus tacda  tree015 BC11128 Noedie Tail lobiolly free 13 10.8x 208 Sanj
10. % Pinus tacda " tree015 BC11130 Needie Tall lobiolly tree 13 10.8%20.8 San
C yalr
Finished

http://dendrome.ucdavis.edu

Phenotypic Data

Data Search and Inventory Features

S tame setrand b7 saanng

) Tiew 0 Bar Code Sammpie Ty Phamityin ey o)
T i [ —

http://dendrome.ucdavis.edu
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Phenotypic Data

Intuitive Data Filtering

Welcome  Research  TreeGenes  Rasources

Weicome to the Dendrome Project!

Yree 0 BarCode  Sample Type
W

Te? BCTIIRT Neode

200023 Fost08  BCITIZ  Nesste

200022 Yoed08 BCINIZ)  Neodte

.ucdavis.edu

Sample Prep and DNA Isolation

Well Plate Map with Concentrations

7/12/10
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Sample Prep and DNA Isolation

Genotyping Plate Creation

Welcome Research  TreeGenes Resources  Evests

Welcome to the Dendrome Project! |

r——— Add Genotyping Plate

Prenctype Mt
e Hu Adc Genatypng Pate

Caln 018/2003
Gonorysing Plase Type a 06 Well Baie =
Genatyping Male Barcode: WO00AG020 ]
i Prale Gonrol Samples
{000n80)  Comtrol Sample: [—NONE
DNA Mass: ne

L

Geno Mate Cotumn: [—NONE
Gamo Pinte Plow 2

Geno Pate Column: | ~NONE-
Well Fatea

1

Geno Mate fow. [ ~NONE- =
Gaeetyars Hatms VanrPla Conol Samcie
(0030080 Cortrol Sampte:  [CYAL 0T =l
User Accounts DNA Mass: [T15]ng
A0 Prevcipes
Genws Pate Column: [A -
Sytam log Geno Pate Row: [ =l

Wok Fiae Exclusions
(Wel plates et should NOT be conaxdered 35 Sources ™ cravee
sampls)

Sarvgle Datis

Continue

http://dendrome.ucdavis.edu

Exported Genotype Data

[ 18 e e e
DU FI20~ns slfifio\ snn -8 "5
- ue o .

s e

http://dendrome.ucdavis.edu

7/12/10
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Genotyping Data Download

Er———— Genotyping Data Download

Pher Mekrics Download your data here.
Source Trees Genotyping Data: [Size:359.14 KB]
Samples ¥ & r—
i : B.O0.N0p
G ing Data Total Processing Time: 1 Min 23 Sec =1 ONS
Data Importer You have chosen to open
Sample Scan-in M GenotypingData_20091001152846.csv
Unfinished Business which is a: Comma Separated Vars
from: 3 X
Control Samples rom: http://dendrome.ucdavis.edu
Sample Reorder What should Firefox do with this file?
Well Plates
— O Open i
Genotyping Plates
eSave to Disk
User Accounts
A . g i 7
e "1 Do this automatically for files like this from now on.
System Log
— o)
Data Imports Summary

http://dendrome.ucdavis.edu

PineSAP (Sequence Alignment and SNP
|dentification)
&
DNASam (DNA Sequence Analysis and

Manipulation)

Wegrzyn J.L. , Lee J.M. , Liechty J. , Neale D.B. (2009). PineSAP - Pine alignment and SNP Identification Pipeline.
Bioinformatics

Eckert A.J., Tearse B.R., Pande B., Neale D.B. (2009). DnaSAM: Software to perform neutrality testing for large data
sets with complex null models. Molecular Ecology Resources.

http://dendrome.ucdavis.edu
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PineSAP — Sequence Alignment and SNP
|dentification

orvsoPap H_f‘?""ﬁ' Re-Sequencing data
from Agencourt:

Initial Processing

Base Calling
Sequence Alignment
SNP Identification
Machine Learning

Data Storage &
Release

PolyPhred
act Fasta2Ace

PolyBayes

http://dendrome.ucdavis.edu

Alignment and SNP Identification
Evaluation Criteria

Evaluation | J48 Polyphred | Polybayes
Accuracy 93.6 76.25 78.02
Sensitivity | 88.21 8322 86.54
Specificity | 98.73 N/A N/A

Accuracy = (TP + TN)/total
Sensitivity = TP/(TP + FN)
Specificity = TN/(FP + TN)

Evaluation | J48 Polyphred | Polybayes
Accuracy 94.6 79.35 80.24
Sensitivity | 90.54 85.01 88.14
Specificity | 97.23 N/A N/A

29



DnaSAM - DNA Sequence Analysis and
Manipulation

r ﬂ « Addresses the challenges of data
(Feoarv) (oL Feadvie) - (Fs i) manipulation, summary statistic estimation
A 4 Y and statistical hypothesis testing for large-
scale resequencing projects.
=) Uses site frequency spectrum to quantify
1 ) patterns of DNA polymorphisms observed
) within populations

!

[
E

 (Seauence Avalos)
¥ * Can be used to understand the process of
(5 s Tesiog) 57 Ve demography, adaptation, and speciation
o S * Capable of performing a large number of
Expansion o standard and newly designs tests of
Population Structure OH
R binati H 1
ecominshon Tjmts D neutrality for multiple sequence
Planatsn alignments of resequenced gene loci
Fuand Li's D
Fuand Li's F
Fay and Wu's H
Zengetal’'s H
Zeng etal’s E

http://dendrome.ucdavis.edu

DiversiTree

http://dendrome.ucdavis.edu

7/12/10
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DiversiTree Resource

Advanced Workspace to Facilitate Search and Analysis of Resequencing Data

» Allows users to search from a variety of starting points
» Functional Annotations (Candidate Gene)

» Species
* Genbank
« ESTs

+ Sample/DNA Extraction Data
» Create customized lists, download data, and view in a variety of formats
* FASTA format
+ Chromatogram Viewer
* ACE Format
» Supports creation of custom SNP lists
* Raw and normalized SNP scores
» Genotype, flanking sequence, and alignments
» Export to Genotyping formats (i.e. lllumina)

http://dendrome.ucdavis.edu

Search Components

Search Pane
FEEES® Results Window

+EST (GenBank) @

+ Contig (7] 3 - ]
""""""""""""""" - Pi (Loblolly Pine)  Pi EPT m
+ Sequence Assembly (@) 582 0.8156.01 Pita - Pinus taeda (Loblolly Pine) | PineSAP-ADEPT2 |Yes
Sequence ID: [5 315 7270 (0.8156.02 |Pita - Pinus taeda (Loblolly Pine) |PineSAP-ADEPT2 |Yes i
(Ex: 0_8156.02) 3581 |0_815.01 Pita - Pinus tacda (Loblolly Pine) |PineSAP-ADEPT2 |Yes v
Mark all species of interest ViewSelected| 4

il

Pinus elliottii ~ . )
Piel)
i Detail Window

lambertiana

o) 10000027 A

Pi inast

s e 7

Pinus radiata [
P |

Data Window

Pinus sylvestris [~
(Pisy)

Pinus taeda [
i

Pseudotsuga [v~
menziesii (Psme)

Results:

http://dendrome.ucdavis.edu
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Search Panes

Pines pimaster [

http://dendrome.ucdavis.edu
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Bulk Retrieval Window

p— O Outhess e =)
© U D 4 Ao entrome sheem st mctics_sen ik (K5 Caowe Q¢
M Coad - hoe © W b Tew O @ KDuw i O A bew )| st O
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St P s B e 2 2 Bt

[ 3
[_sam ]

http://dendrome.ucdavis.edu
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Bulk Retrieval Window Components

Bulk Retrieval Window File Selector

5 Uit Uploa { Upload File: |
I Select an Excel CSV file for upload. This file should contain a single column list

of Contig Names
Browse.

| /

OO, file Uplosd.
< » |33.8 @ |JDiversiTree #
2 berhguerca INETHERE_ULU_SUUSUIUI W i
A Apgicatons I imerface ORICINAL 20080603 5a g2
Documerty ListOfAMDIKCOns. Csv
L emTraceviemer gar
e o Docs ' LStOfContighames_SMALL ¢sv
Armgmc on v —_ LstOfG o
- UstOfGenbasitAccassions_Contigsearch.civ
i ONA bovescsry LSt0fCenbaskEstRames. csv
B Posioresan UStOfCenBankGls.cov
o - Bl WORK_pncrew UStOfCantunkGls_EStGentanksaarch cov
{5 OR_Dons LStORCenBankGls_SMALL csv
B 5 woax pe USKOfSnps.csv
G ok e UstOfSnps SMALL csv
. ListOfSnos_SMALLER cov
» MEOA . E======= T
O (Cancel ) (COpan)

http://dendrome.ucdavis.edu

Bulk Retrieval Window Components

Data & Annotation Selection Fields

Select the basic data columns to include in the final output file.
[~ Contig Name [~ Species
[~ Sequence Length

Bulk Retrieval Window

0 et e o8

tig List Ug

e

- 1LFuncnonal Annotation Data }
Select the functional annotation columns to include in the final output file
[~ BLAST GenBank Accession [~ BLAST GenBank Gl

I~ E-Value [~ SignalP

[~ GO Term (Biological Process)
[~ GO Term (Cellular Component)
[~ GO Term (Molecular Function)

[~ TMHMM
[~ InterPRO
[~ ExPASy Enzyme

| EST Contig Data: |

[~ Sequence (FASTA Format)
I~ SNPs (Yes/No)
|~ SNP IDs

)| [~ BLAST Description I Similarity Score

Select the resequencing data columns to include in the final output file.
|~ Resequenced (Yes/No)
|~ Primer IDs

[~ Amplicon IDs

http://dendrome.ucdavis.edu
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Comments, Concerns, Help!

N
dendrome.ucdavis.edu

TreeGenes

@ Login 4 Register

View unanswered posts | View active tapics

| Board index

“

Discussions.

Help, it doesn't work
For things that don't seem to work
Moderator: btearse

©

. | suggestions for TreeGenes
Thoughts and discussions about what we could make better.

©|©

General Usage Questions
Questions about how things work or why they function the way they do.

Plant Genomics
Discussions of Plant Genomics Developments, Strategies, and Methods

Bioinformatics
Talk about oid and new methods or technologies

Open Source Development

©/6|6

Forum

Strobusphere

Delete all board cookies | The team

N~ ~=
Dendrome

Future Directions:
Dendrome Project and TreeGenes Database

Objectives:

o Expansion of DiversiTree
o Full integration of phenotypic data
o Standardization of phenotypic data

o Continued expansion to incorporate available data from all
forest trees

o Completion of a Genetic Stock Center
o More Sequence

o Integration of sequence from high-throughput
technologies

o Better integration with genome databases

http://dendrome.ucdavis.edu
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* Our Team

David Neale —
Jill Wegrzyn —

Ben Figueroa
Minyoung Choi
John Liechty
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