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Linking to Phylogeny
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PhyloJIVE

Links biodiversity data to trees
Joe Miller & Garry Jolley-Rogers
phylojive.ala.org.au/

:i ATLASOF AUSTRALIA

sharing biodiversity knowledge

Species  Locations  Collections  Mapping & analysis  Datasets  Blogs
Home =» Phylojive

Phylojive

PhyloJive (Phylogeny Javascript Information Visualiser and Explorer) is a web based application that places
biodiversity information aggregated from many sources onto compact phylogenetic trees. A b . .
. buxifolia

The project is the brainchild of Garry Jolley-Rogers and Joe Miller and was developed by Temi Varghese and .
Garry Jolley-Rogers as part of the Taxonomy Research & Information Network (TRIN) — see the original project SOU rce: Au St ra I 1an P I d nt

page, original code repository and ALA code repository. The ALA has contributed to the PhyloJive codebase to Image I ndeX I mage by MaCd
integrate a number of web services: cccurrence data, maps and character data from Identify Life. This work has '

been undertaken with help and advice from Joe Miller.

The getting staried page outlines the steps for creating a new phylogenetic tree and contains demo data sets that
can be used to get up and running.




PhyloJIVE: trees and traits
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PhyloJIVE: trees and maps
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PhyloJIVE: trees and maps
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PhyloJIVE

!i ATLASoF AUSTRALIA My profile | Login

sharing biodiversity knourdedge

Search the Atlas P Sharing

biodiversity
knowledge ¥

Contributed by Australla’s academic,
sclentific, environmental communitfes

Explore S

Get involved

Blogs & news

DATA
ClimateWatch now available
on the Atlas of Living Australia
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PhyloJIVE

T S AUSTRAL'A My profile | Log In

L‘ sharing biodivers |r\ knowledge

Search the Atlas

web

Mapping & aﬁalysis

Digitization Sharing Working Groups Proposals Citizen Scientists
Learn, share and Collections Join in, contribute, be New tool and How can you help
develop best Documentation on part of the community workshop ideas biological collections?
practices data ingestion
Researchers e Collections Staff e Teachers & Students
Learn about research directions Learn how your collection can Download lesson plans about using

benefit from our work digitized specimens




Next-Generation Biodiversity Research

How are processes such as speciation and extinction associated with
niche divergence?

How have traits and ecological niches changed through time as a
function of changes to geographic range and fluctuations in climate
and geology?

How is the evolution of phenotype correlated with changes in
ecological niche at deep time scales?

How is the phylogenetic diversity of a given area related to evolution
of phenotype in that area?

How have diversification processes interacted with climate and
geology to shape modern biotas?

How can fossil locality data inform our understanding of range and
ecological niche evolution?

How do traits change over time? Can within-species phenotype
variation with respect to climate and ecology inform our
understanding of trait lability and evolution at deep time scales?




Specimen Data & the Big Data Challenge

® Not just volume of data
® But integration of diverse data types

* For novel applications
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Connecting
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Connecting Trees, Specimens, Tools

o IDIGBID

Integrated Digitized Biocollectio

OPEN

Treeoflle

@ Lifemapper A R BOR

revolutionary workflows
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Connecting Trees, Specimens, Tools

&% iDicBio

Integrated Digitized Biocollections

BJEN .OPEI\I

Tree of Life

ELJ Lifemapper A R BOR

revolutionary workflows
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Connecting Trees, Specimens, Tools

step 1:

DATA PROVIDERS Data providers provide names, their associated record ids, and open tree
provides unique ott taxon ids to linkage store; linkages across providers are
inferred. Open tree ott ids are used as unique identifiers for recognized taxa.

CONSUMERS

This step happens once for every set of inputs from data providers (and
updates as new data are provided).

\ step 2:

Consumers query linkage store using

na mes,' names, ott ids, data provider record ids...
record ids,
ott ids : -—
linkage
store ..and linkage store responds to queries
with ott ids and record ids of linked Lifemapper
records from providers.
This step is ongoing as requests to
linkage store originate from consumers.
step 3:

Consumers query original data providers via their own native web services,
using names, ott ids, and data provider record ids returned from the linkage
store...

Po—

...and data providers return data in their own native formats, to be used by
data consumers in integrated analysis pipelines.

This step is ongoing as consumers initiate queries to data providers.




Connecting Trees, Specimens, Tools
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Connecting Trees, Specimens, Tools
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Connecting Trees, Specimens, Tools
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Connecting
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Integrating Phylogenetics and Plant Trait Data
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Integrating Phylogenetics and Plant Trait Data

N

e Community-level - S

phylogenies ,, |

— Comparisons of phylogenetic !

e Py o8 i it
diversity across spatial scales _—

— Correlation of plant
functional traits

Y,
2%,
//,,,”’

— Over- and underdispersion of
traits:
e Are traits phylogenetically

constrained or broader
properties of communities?

* Implications for long-term
health of communities
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Linking Collections to Genomics

* Link specimens to GenBank records

Vi /1 e v L f"'l-l'."Fl

* Use of specimens for genetics/genomics "wssns

* National network of genetic resources
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TOTAL: 25,210 specimens

FLMNH GRR: the Genetic Resources Repository
Florida Museum of Natural History




GenBank Records

':-"_-, NCBl Resources [~] How To [~

ENCB] [AII Databases --:.H

Mational Center for
Biotechnology Information

Welcome to NCBI

The Mational Center for Biotechnology Information advances science and health by providing
access to biomedical and genomic information.

About the NCBI | Mission | Organization | Research | NCBI News

« Examples of the /specimen_voucher information:

fspecimen woucher="UAM:Mamm:52179"

fespecimen_ woucher="AMCC:101706"

fepecimen woucher="USHNM:field series B79R"

fepacimen voucher="personal:Dan Janzen:33-SRNP-2003"
fspecimen_ woucher="99-SRNP-2003"




Herbarium DNA and NGS__

Fresh leaf material hard to obtain
for many taxa

DNA from available herbarium
material often degraded — Is this a
problem?

Often yes for PCR, but not for NGS

e Small DNA fragments (e.g., 200-400 bp)
required for most NGS protocols!

Using herbarium material
extensively for NGS in Icacinaceae

e Herbarium samples as old as 80 years
have worked fine

G. Stull 1955




OPEN 8 ACCESS Freely available online

the Future
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Linking Collections to Genomics

* Participated in NSF-sponsored workshop on DNA banks at
Missouri Botanical Garden, Jan. 2013

* Assembled a file of national DNA and tissue banks

* Developed a common web portal to these collections

®* DNA resources ultimately connected to specimen data in
IDigBio

3N UF F{ORIDA |

Genetic Resources Repository
e
W J

Genetic Resources Repository (GRR)




Index to DNA Banks in US

Grant Godden
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Index to DNA Banks in US

 Search the specimen
\ portal: Try it now

About

& 8
\
r ;

Resources

News

iDigBio Links DNA
Banks and Genetic
Resource
Repositories with
New Web Feature,
Requests
Community Input

Natural history collections
have always played a crucial
role in organismal biclogy,
serving both as repositories
for biclogical specimens that
document biodiversity in
space and time and sources
of materials for scientific
study.

Custo

« April

S M| T |W | T |F
1 2 3 4 5
T 8 9 10 11 12
14 15 16 17 18 19
21 22 23 24 25 286
28 29 30

My Top Resources
o Contact Us
= Digitization

QR




Index to DNA Banks in US

* https://www.idigbio.org/genetic-resources

Log In | Sign Up

DNA Banks and Genetic Resource Repositories in the United
States




Index to DNA Banks in US
L

Home About Collaborators Education Resources News Research Digitization Y i

Paortal Search "t

%

DNA Banks and Genetic Resource Repositories in the United X
States

« April %

iDigBio is actively compiling a list of DMNA banking facilities and genetic resource repositories in the United States S/M|T W |T F|S
that maintain collections of nucleic acid extracts (DNA or RNA) or preserved tissues suitable for genetic and genomic 1 2 3§ 4 b6 6
studies of biodiversity. i 8 8 10 11 12 13
The following resources (listed alphabetically by institution) represent collections currently known by or reported fo 14 15 16 HW ;IF' 19 20
iDigBio. Each entry includes the name of the institution, the date listed on iDigBio, a brief description, an Institutional 21 22 23 24 25 26
link, and searchable keywords: e.g., fields of study; repository type; storage type (cryogenic, ultra-cold, etc.); and 28 28 30

resources available (nucleic acid extracts, frozen tissues, silica-dried tissues, etc.).

To report the availability of genetic resocurces at your institution, or to revise or update an existing entry, please My Tnp Resources

contact Grant Godden.
o Contact Us

ization

iDigBio thanks the participants of the DNA Banking Workshop hosted by the Missouri Botanical Garden (January
2013) and Breda Zimkus (Museum of Comparative Zoology, Harvard University), in particular, for assistance in BT
compiling these resources. Documentation

o iDigBio Forums

o iDigBio Resources

Abakrack URL + iDigBio Specimen Portal
o iDigBio Wiki

Academy of The Laboratory for | hitp://www.ansp.org/research/systematics-evolution/resources/molecular-

Matural Malecular biclogy/facilities/

Sciences Systematics and Upcoming Events




Index to DNA Banks in US: an example

Portal Search

Home About Collaborators Education Resources  News Digitization

American Museum of Natural History, Ambrose Monell oogle” Cisto X
Collection for Molecular and Microbial Research

Tue, 2013-04-02 15:22 — kevinlove

Title American Museum of Matural History, Ambrose Monell Collection for Molecular and Microbial 1 208 4 5 &
Research 7 8 9 10 11 12 13
o ) 14 15 16 17 18 19 20
5ub||cat|on Website 21 22 23 D4 95 D26 27
&
P 28 29 30
Year of 2013
Publication My Top Resources
Authors History AMuseum of o Gontact Us
= Digitization
Keywords -150C, centralized repository, cryogenic collection, DNA bank, frozen tissue specimens, genetic Documentation
resources, liguid nitrogen, nucleic acid extracts, online database « iDigBio Forums

« iDigBio Resources

Abstract The Ambrose Monell Cryo Collection (AMCC) supports a broad range of comparative etic and - ! i
5 NI Sty e P o « iDigBio Specimen Portal

genomic research initiatives focusing on earth's bicdiversity, including animal, fungal, plant, and =

A . ’ ‘ . g - - o ; 3 = iNinHlia Wik
microbial diversity. Collecting kits and eguipment are also available for sampling and shipping of ":}':;*'—J"'-ﬂ' Wiki
genetic materials.

URL hitp://research.amnh.org/genomics/Facilities/AMCC Upcoming Events
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Summary

Specimens continue as foundation for systematics

Emerging tools and infrastructure to link phylogenies with
specimens — multitude of applications for diverse
research questions
Multiple connections to molecular data:

e GenBank records

e Specimens as sources of genomic data

e Index to DNA Banks
Exciting time now — integrating phylogenetic, genetic, and
ecological data in basic and applied research — and into
the future!
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