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Synthetic Research and Complex Data
Analysis

Large data sets
Heterogeneous data

Multiple software packages
Multi-step analytical workflows

Where do we get the training to do this?

a7 iDicBio

Integrated Digitized Biocollections




Connecting Trees, Specimens, Tools
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Connecting Trees, Specimens, Tools

EXAMPLE WORKFLOWS:

A

o select clade

@ taxon names

Cd 4
4 G

o visualize

“dark parts” of
clade—species
with missing

trait data l'l

T2

o select

clade

trees

J

run ecological
niche modeling
(ENM) for all tips

occurrence

data

9 analyze ENM data
and tree to calculate:

el
2
& . S
= « shifts in ecological niche

across tree

« phylogenetic constraints
on niche evolution

trait data o trees @

a analyze data to:

+ test hypotheses of

review specimens, character evolution

score morpholoay for
species without it

+ reconstruct ancestral
states

ngo
2%
13 7
T4 %5
5%
To <32
75

%~

kR R

analyze data to quantify and qualify biediversity
and co-visualize maps, trees, and geospatial stats

RESOURCES:

Lifemapper

+ ecological niche modeling

+ biodiversity and range
analysis

« visualization

Open Tree of Life
+ phylogenies

« tawonomy  names

* visualization
© query
for a pruned
subtree of
OCCUNTence  species in
data area

taxon names

select area of interest,
query global presencefabsence
matrix (PAM) to get species subset

o select clade

Arbor

+ evolutionary models
+ comparative methods
+ visualization

iDigBio

- ait data

= spedimen dala /images
« fossil data [ images

9 analyze data to
compute phylogenetic
diversity (PD)

9 analyze data to:

+ estimate rates and
test hypotheses af
diversification

e upload new trees
to improve phylogenetic
resolution

trees,
sampling proportions

(from taxonomy)




Connecting Trees, Specimens, Tools

RESOURCES:

Lifemapper Arbor
+ ecological niche modeling » evolutionary models
+ biodiversity and range . i

comparative methods

analysis « visualization
» visualization
Open Tree of Life iDigBio
« phylogenies « trait data
« taxonomy / names « specimen data /images
« visualization « fossil data / images
(_"Z,
Qf‘
6\\
(5’ >
o select clade S) b"}

faxon names

I ‘ run ecological
D niche modeling

(ENM) for all tips

9 analyze ENM data
and tree to calculate:

me

- shifts in ecological niche
across tree

« phylogenetic constraints
on niche evolution




Unpacking... Phylogenetic Trees

((cow:12, gnu:10)bigThings:3, (ant:23, bat:19)smallThings:5))

o select clade




Unpacking... DNA Sequences
Using DNA Sequences to Build Trees
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Unpacking...Ecological Niche Modeling: locations

Callisia graminea f“‘f%

grassleaf roseling i

Callisia graminea
Photo by Darryl Searcy
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Unpacking...Ecological Niche Modeling:
Environmental Layers
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Rock Type 1 Rock Type 2

C. Germain-Aubrey et al.
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Data Sources

 GenBank
e TreeBASE
e Dryad
e IDIgBIo

A Database of Phylogenetic Knowledge

W
2@ iDicBio

&

« Herbarium consortia ==&
e Worldclim DRYAD

WorldClim - Global Climate Data

Free climate data for ecological modeling and GIS

Southeast Regional Network of Expertise and Collections




Data Carpentry: skills...

 Necessary for synthetic research

mportant for employment
~acilitate data sharing, reproducibility
Prevent/reduce errors

Prevent loss of data, wasted effort & funds
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Data Carpentry: skills...

 Necessary for synthetic research
 Important for employment

e Faclilitate data sharing, reproducibility

* Prevent/reduce errors

* Prevent loss of data, wasted effort & funds
Starting with Data Collection:

e Use/re-use

e Standards

« Management
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Ten Simple Rules for the Care and Feeding of Scientific Data

Alyssa Goodman, Alberto Pepe [E], Alexander W. Blocker, Christine L. Borgman, Kyle Cranmer, Merce Crosas, Rosanne Di Stefano, Yolanda Gil,
Paul Groth, Margaret Hedstrom, David W. Hogg, Vinay Kashyap, Ashish Mahabal, Aneta Siemiginowska, Aleksandra Slavkovic

Published: April 24, 2014 + DOI: 10.1371/journal pcbi. 1003542 « Featured in PLOS Collections

 Love your data, and help * Publish your code (even the
others love your data, too small bits)
e Share your data online, with a « State how you want to get
permanent identifier credit
« Conduct science with a « Foster and use data
particular level of reuse in repositories
mind  Reward colleagues who share
e Publish workflow as context their data properly
e Link your data to your  Be a booster for data science

publications as often as
possible
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