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Big data...wide data

“a term for data sets that are so large or complex that traditional data
processing application software is inadequate to deal with them”


https://en.wikipedia.org/wiki/Data_set
https://en.wikipedia.org/wiki/Data_processing
https://en.wikipedia.org/wiki/Data_processing
https://en.wikipedia.org/wiki/Application_software
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PSUC_FEM13459
PSUC_FEM17527
PSUC_FEM17708
PSUC_FEM13633
PSUC_FEM17673
PSUC_FEM17529
PSUC_FEM17848
PSUC_FEM95969

Taxon
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Dendrocerus_camenteri_BBP355
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Creator_spissicomis_BBP357
Lagynodes_crassicomis_BBP358
Lagynodes_pallidus_BBP359
Aetholagynodes_stupendus_BBP360
Aetholagynodes_stupendus_BBP361
Masner_lubomirus_BBP362
Gnathoceraphron_sp_BBP365_BBP407
Elysoceraphron_sp_BBP366
Aphanogmus_fumipennis_BBP367
Aphanogmus_bicolor_BBP368
Aphanogmus_fasciatipennis_BBP369_BBP408
Aphanogmus_steinitzi_BBP370
Ceraphron_masneri_BBP372
Ceraphron_sp_BBP373
Ceraphron_sp_BBP374
Pteroceraphron_mirabilipennis_BBP377
Kenitoceraphron_heptamerus_BBP378
Ecitonetes_subapterus_BBP379
Cyoceraphron_sp_BBP406
Aphanogmus_thomasinianae_BBP409
Ceraphron_sp_BBP410
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Trassedlia_nsp_BBP412
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Abstract

Despite a large and multifaceted effort to understand the vast landscape of
phenotypic data, their current form inhibits productive data analysis. The lack
of a community-wide, consensus-based, human- and machine-interpretable
language for describing phenotypes and their genomic and environmental
contexts is perhaps the most pressing scientific bottleneck to integration
across many key fields in biology, including genomics, systems biology,
development, medicine, evolution, ecology, and systematics. Here we
survey the current phenomics landscape, including data resources and
handling, and the progress that has been made to accurately capture
relevant data descriptions for phenotypes. We present an example of the
kind of integration across domains that computable phenotypes would
enable, and we call upon the broader biology community, publishers, and
relevant funding agencies to support efforts to surmount today's data
barriers and facilitate analytical reproducibility.
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http://dx.doi.org/10.1371/journal.pbio.1002033

Phenotypes?

Description. Female. Body length 255-358 (n=4, slide specimens) (dry length
of one paratype before slide mounting 264). Dark brown (presumably), appendages
apparently lighter in colour (cleared specimens so colour not really known). Fore wing
margin in apical half narrowly but distinctly margined with brown, otherwise with
faint uniform brown suffusion over most of surface except partly behind venation.

Head. Head width 123-135 (n=3). Face with 7 setac on each side (Fig. 9) and
with faint reticulate sculprure. Mouthparts (Figs 9, 10) with mandible about as long
as maxilla and with 5 teeth, the two ventral ones large, the 3 dorsal ones small and in
one specimen a small tooth between the large ventral ones (Figs 9, 10). Occiput with
vertexal suture (= supraorbital suture extension onto occiput) long and in line with
supraorbital trabecula, only weakly diverging from posterior eye margin.

Antenna. Scape on inner surface and pedicel with longitudinally reticulate sculp-
ture; funicle 5-segmented, with 1 mps on fl 1, and 2 mps on ﬁ5 (Fig. 8, 15), the mps
unusually wide (Figs 7, 8); clava with 6 mps. Measurements (length/width, n = 3 or 4)
of antennal segments: scape 53-60/12-16, pedicel 29-34/20-22, fl 35-37/11-12, fl,
33-35/10-12, ﬂ3 32-34/10-11, fl, 33-35/10-12, flS 38-42/13-16, clava 79-86/19-
23. Length/width ratios of antennal segments: scape 3.29—4.26, pedicel 1.52-1.66, fl,
3.10-3.41,1,3.19-3.63, fl, 3.04-3.44, fl, 3.04-3.48, fl, 2.60-2.79, clava =3.69—4.55
(clava not always oriented in perfect lateral view).

Mesosoma. Mesoscutum width 82-90 (n=3), with coarse reticulate sculpture,
the cells irregularly shaped but more longitudinally stretched on midlobe, more
isodiametric anteriorly on lateral lobe (Fig. 7); scutellum with coarse reticulate
sculpture, the cells smaller on anterior scutellum, larger and more transversally
stretched on frenum (Fig. 7); dorsellum apparently smooth (Figs 11, 12; propo-
deum with sculpture as on frenum (Figs 11, 12). Mesoscutal midlobe and axilla
with relatively long setae.

Wings. Fore wing narrow, beyond level of venation with evenly concave posterior
margin and surface with one row of about 10 microtrichia extending from stigmal vein
almost to wing apex and a second row extending proximally from socketed seta at apex
of frenal fold to just past base of parastigma (Fig. 13). Hind wing without microtri-
chia on surface between the usual anterior and posterior rows. Fore wing length (n=4)
394428, width 30-33, length/width 13.0-13.5, longest marginal setae ~106-127.
Hind wing length 376414, width 13-15, longest marginal setae 86-94.

Legs. Metatarsomere 1 0.78-0.92 x as long as metatarsomere 2 (Fig. 14).

Metasoma. Ovipositor length 124-129 (n=4), 1.13-1.20 x as long as meratibia
length (104-114) and extending slightly forward of junction between mesosoma and
metasoma (Fig. 14, gaster slightly crushed and poorly oriented).

Huber and Triapitsyn (2013)



https://dx.doi.org/10.3897%2Fzookeys.658.11569
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1 species

x 100 specimens

x 100 phenotypes per specimen




10,000 phenotypes
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Approaches to phenotype data integration

Legacy data processing (mining phenotypes from published works)
Charaparser (Cui 2012)

Phenex (Balhoff 2010)

De-novo semantic phenotypes

SP’s Balhoff et al. 2013



Data mining application based on label match
Homonymy

DOI; 10.1371/journal.pone.0015991



http://dx.doi.org/10.1371/journal.pone.0015991

Anatomy descriptions = Figure legends

“Mesopleural carina incomplete”

Mik¢ et al. 2010
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Formalized Anatomy: the foundation for big
phenotypes data

Ontologies and other knowledge organization systems




Hymenoptera Anatomy Ontology



HAO Portal, URI tables

Hymenoptera Anatomy Ontology Portal

search | analyze | give feedback | references | terms | tree | partonomy | pulse | about / how to cite

Search the Ontology

Search [

You must select a result from the list before clicking show

1l get there quicker at random.

“This HAO portal is a project of the Hymenoptera Anatomy Ontology in conjuction with Morphbank and the International Society of Hymenopterists and was

initally funded in part by NSF grants BDI-0446224, EF-0337220, and DEB-0328922. Current funding s from DBI-0850223; ideas and opinions expressed here
are those of the authors and not the NSF. orphbank

http:/imorphbank.net

AL oo,

Analyze

For an explanation see What is this?.

PennState

‘Type or paste text to analyze and complete the captcha

(ch27:1). The content of the reservoir s yellowish, transparent and hard, resin-like
(ch28:0; res: Fig. 5F) in critical point dried specimens.

The first valvula tapers distally in lateral view in Ceraphron, Aphanogmus sp. 2 and
Trassedia (ch29:0; Tvv: Figs 38, 54, F, 6D), whereas it is spatulate in Megaspilidae and
Aphanogmus sp. 1 (ch29:1; 1vv: Figs 1A, D, 2A, C, D, E, 44, B, 68, c; The banding
pattern and annuli are missing from the first valvula (ch30:0; c!
The second valvulae are expanded proximally into the bulb (ch37: o bulo: Fi

D) and fused distal to the bulb (ch35:0). The dorsal valve tapers distally in dorsal view
(ch36:0) and the anterior margin of the bulb is curved dorsally. The processus articularis
is located laterally (ch32:0; pra: Figs 2F, 5D), the anterior notch of the dorsal valve

Result

Term Definition URI References Preferred Term
anterior area of The area of the second valvifer which is  hitp://purl. \0_0002168mst, A. F. 2009 anterior area of the
thesecond anterior to the anatomical line that is the second valvifer
valvifer shortest distance from the first valviferal

fossa of the second valvifer and the
ventral margin of the second valvifer.

sntaio rokch of Ths nolchthat s on th anterorrolon of hiesoue cbolbraryorgiobeyHAD_0002 R, A, L M, snd &, ot nooh o the
the dorsal valve the dorsal valve and accommodates Deans. 2013 alve

dorsal v
T e
the first valvula
area The snatomiea snucturs of the culcle it/purbolibrary.orgloboHAD_00001481ko . 2009 Ronquis, area
that s delimited by material or immaterial F., and G. Nordiander
anatomical entites. 1669
articulation  The anatomical cluster thatis composed _ http://purl obolibrary.org/obo/HAO_000018tder, M. J. 2009, articulation
of two adjacent articular surfaces. Ronqist, F, and
Nordlander. 1989,
The area that is located on the sclerite  http://pur. 0_ quist, F,and G, articular surface
and that makes movable direct contact Nordlander. 1989

with another sclerite.
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OArCS

The First Organ-Based Ontology for Arthropods (Onl.nlngy of Arthrepod Circulatory
Systems - OArCS) and its I ion into a Novel F ion Scheme for Morphological
Descriptions

CrmisTian 8. Wirsner -, Toraen Goper?, Jens Rusce?, Jovas KeiLer, Bastian-Jesper Kiussmann-FRIcke?,
KATARINA HUCKSTOREL, STEPHAN ScHOLZ!, ISTVAN MIkGZ, MATTHEW ]. YODER?, AND STERAN RICHTER!

Ontology of Arthropod Circulatory Systems (OArcCS)

 Aligemeine & Spezielle Zoologie, Institu fser Biowissenschafie, Universitaet Rostock, 18055 Rostock, Germny, ZDr,wnmm of Entomology,
feinia State Unicersity, Unioersity Pk, A 16802 LISA, ad “Ninois Natural istoy Suroey, University of i, Chmp, IL 61820, UiSA
esparidence o be sent to: Allgemeine & Spezielie Zool ut fuer i homeck &
ermany; E-muail: christian soirinerun-rostock.de.
Christian 5. Wirkner and Torben Gipel contributed equally to this article.

Perine

search | analyze | give feedback | references | terms | tree | partonomy | pulse | about / how to cite

Receoed 27 My 2006 revicus eturned 4 Setember 2006 acceted 26 Navebes 2006

http/purl.obolibrary.org/obo/OARCS_0000008 Assaciate Editor: Brian Wiegm
Abstrict —Morphology, the olde: o i 0 Ve, iy oty xpdrlensing & ceipicin S 54 B2 ok
tubular heart comparative pmm.ﬁ However, mm—p)u.l%.mifphmuypm search stil suffors e s Mool it lack o
standards. T 5 phology”, =
Defined (both definition and relationships must be met) o u.n eld iptic ;o
for morpt h ¢allsy: de n
Definition: that descriptions, u'\mlm,z;-v

need to be utilied which are based exclusively on structural qualities, properties and which in no case include statements
about hamology and for function. Statements about homology and function constitute interpretations on a different or
higher level. Based on these “anatomy antologies”, further unmluglcnl dimensions {e.g, referring to functional properties

The heart which possesses a myocard forming a hollow cylinder.

Relationships / properties: for the most spz(\u—nch animal group, the Arthropoda. OurOmulugv of Arthropod Circulatory Systems (OArCS) contains

2 comprehens; tion of 38 ferms (e, Labek) i to 296 cencepts L, dofinitions) cllected rom th lierature on
. phenoiypic sspec 1o of iralatory ropads. All of 4 are based exclusively on
The tubular heart is a heart. Pl A in th dwm“,,uw s = , i s w““m

. - - e out that in somne cases, usage and 7 s might have impl:
The tubular heart is part of the dorsal vessel. The tubular heart is part of the hemolymph circulatory system. The tubular heart is part of the hemolymph vascular system. andy/or s heart, sternal artery). Ci sy e
kit mkv m Crdadtonal Eaamarark of B ontology. That is, mmpuum. In entclogles dre only desaiptcns of
ividuals if they < and recorded for

oL e sa we here present for entirely '|ewmppma(h
Figures semantic model for th £ compl v highly , the .‘Arkhmpods We Gemonstcate
this:

d © “position’, .,
“shape”, “constituents”, and “connections”, as the corresponding formalizations constitute excmplary patterns. uscful
not enly when talking about the circulatory system, but also in descriptions in general. The downstream applications
of computer-parsablc mrphological esriptorssare widespread, i their coe utlty being the foct that th make
 pomebe o corpare collc dewsiption st In o ctioral e, Sty ey quickly. Amang other things, this
atlisies the dentifcaion o noeypic plastcty and vasiston when single invidiaé ane bompared, the Mentibpasion
of o traits whick corralate between At within 1, and th identicabon af ks beswean mexpilngies] traits andl
NVO,

Function; hemolymph vascular system; homology; terminology:]

Cuplennius salei ; = of morphology” (Vogt et al. 2010)—and it extends
Copyright ©EIsevier Moiphialng Newd Dvologies from the lack of a commonly accepted, standardized,
Mitostoma chrysomelas Anopheles gambiae Cupiennius salei Well-established,  linked,  and. and mor
Gy e resousces for_descrbiny phenotypic features o e lack of " commonly " accepled.siandardized
are standard for genetic (Eg., NCBI, method

hittp:/ /wwwincbi.nlm.nibugov”, “hitp:/ /ybase.org”, e nmressmgly pupulal solution to the lack of

Label usage (sensu)
tubular heart by Wirkner, C. ., and S. Richter. 2013. Chapter 14, Circulatory System and Respiration. Pp. 376-412 in: The Natural History of Crustacea, Vol. I, Functional Morphology and Diversity. Thiel, M., Watling, L.
(eds.) Oxford University Press,Oxford. 36 pp.

tubular heart by Hessler, R. R., and R. Elofsson. 2001. THE CIRCULATORY SYSTEM AND AN ENIGMATIC CELL TYPE OF THE CEPHALOCARID CRUSTACEAN HUTCHINSONIELLA MACRACANTHA. Journal of
Crustacean Biology 21:28-48.

Wirkner et al. 2017. Systematic Biology

etc.), but despite previous cal.ls for rncre investment in  standardized vocabularies is the use of software-based

theareaofp lease2006; Houle
et al. ZUIU), analogous resources icr morphology are
in their infancy FL)eans et al. 2015). gerated and
integrated morphological knnwledge bases cannot be
derived from classical phenotypic characterizations
using classical terminology, as the use of different
vocabularies means that such characterizations are
often not comparable. This central and well-known
problem has been termed the “linguistic problem

Ontologies make the semantic scope of a
given term comparable, inferable, and queryable, This
means that through the properties h:—ﬁung different
concepts with each other, a term is understandable in
its context.

As nothing in biology makes sense et In the
light of evolution (Dobzhansky 1973), phenotypic
research is necessarily concerned, among other things,
with one of the most central evolutionary concepts,

754
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Semantic statement model Entity attribute: value

Antennal shelf
count: absent

not (has part some
antennal shelf)

not (has part some
antennal shelf)

Antennal shelf
count: present

has part some_antennal

has part some

shelf

antennal shelf

Anterior tentorial pit
count: present

has part some_anterior

tentorial pit

Anterior tentorial pit
shape: elongate

has part some (anterior

tentorial pit and (bearer
of some elongated))

Anterior tentorial pit
shape: point-like

has part some (anterior

tentorial pit and (bearer
of some_punctiform))

Anterodistal notch
of the fore wing
count: absent

not (has part some
anterodistal notch of the
fore wing)

Anterodistal notch
of the fore wing
count: present

has part some
anterodistal notch of the
fore wing

Anterolateral
mesopectal
projection 2-d
shape: isosceles
triangular

has part some
(anterolateral
mesopectal projection

has part some
(mesopectus and
(has part some

and (has part some
(lateral side and (bearer
of some isosceles
triangular))))

(comer and (is

bearer of some
isosceles

triangular))))

c Model for Species Description Applied to the Ensign Wasps

(Hymenoptera: Evaniidae) of New Caledonia

e

THEW ]. YODIR?,

i the
semantic s

Taxonomic descriptions constitute an_inwaluable
source of knowledge about phenotypic diversity acruss
thalytng vedd. Honeies, tse phenomic annotations
are not readily accessed and rewsed by other biological
scientists (Deans et al. 2012). lmrud “they are "locked
away” in the taxonomic literature, written for, and
comsumed almost exclusively by, & ts. While

pes:

those concapts, supporting lmavledge representation

:um-Pu diverse data sets can be asgusa(ﬂd :md

mbud oun coborenty (Wjsiegion & of. 65
bt 2012). Bioioghial antologies have become
a standard tool for organizing and accessing genomic

electronic  availability of faxonomic treatments is
rapidly growing, reflected in changes to publication
requirements (International Commission on Zoological
Nomenclature 2012), and accelerated by digitization
efforts such as the Biodiversity Heritage Library
(it fuewiiodiversitybbraryorg/ last  acressed

del
hp([mh (Mungall et al. 2010). Applying these tools to
he and of

umm;m data offers a means to make connections
of phenotypic and genomic information across these
ilenent, Bt closely seated, scsenees (Mabee et l. 3007
Deceaf o, 201 )

May 13, 2013), the constituent phenotypic
are’ omposed in natural linguage ) typically
making use of specialized anatomical terminology.

(though see Cui (2012); Thessen uwl. [t zn, one reasen
for this is rampant homonymy and synonymy across
anatomical concepts (Yoder et al. 2010}, We recently
proposed that the application of ontological annotation
to taonomic descriptions, as semantic phenotypes
(SPs), would allow a broader array of researchers to
apply powerful data integration, search, and automated
reasoning techniques to these data, increasing the value
of taxenomic work and promoting its reuse {Deans et al.
2012).

An ontology i a formal representation of concepts
within a domain and the Ln&,\ml relationships between

of mnmg;m Shnotation to evolutionssy phenotypes,
by annofating morphological character matrix data

sets from the published Fish systematics literature
(Dahdul et al. 201a), and demonstrating semantic
correspondences t mutant phenotype _annotations

from the Zebrafish Information Network, ZFIN (Mabee
et al. 2012). We believe that taxonomists can build on
this approach by incorporating ontological annotation
into descriptions at the time of publication, thereb
increasing the effciency and scalablity of SP annotation
As taxonomists adopt this approach, tools may be
developed that facilitate neferencing and integrating
with existing semantic data as part of the process
of creating new descriptions. Here, we discuss our
first steps toward meeting this goal by describing a
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A revision of Evaniscus (Hymenoptera, Evaniidae) using
ontology-based semantic phenotype annotation
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Ceraphronoidea (Hymenoptera) is a widespread superfamily of parasioid wasps com-
priscd of two cxtant families: Ceraphronidae and Megaspilidac. Little is known about
the biology of Ceraphronidae, but there are quite a few host records for Megaspilidac,
especially for the genus Dendrocerus Ratzeburg, 1852 (Fergusson 1980; Dessart 1999).
Host records suggest that Dendrocerus parasitizes 2 broad range of orders, includ-
ing Hemiptera, Neuroptera, Coleoptera, Diptera, Hymenopter, (Fergusson 1980,
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ABSTRACT

We revise the genus Corastignus Dahlbon 1858 oceurrin in Madagascar besed

on data from more specimens than were examined for the latest word revision

of the genus. Our results yield

e S o I U R SR i R
Wealso p

I cels and scutes,
ek i el e v i e
polyphenism in Megaspldac is most likly rehted o cll number and not cell size
variaton, and that cell size dies between epithelil ieds of the head and that of
the mscsoma. Thes i Gonsgms lsorcs Desars 99, b
Dessart, 1996 an

described for the first time, 2 are nine rew species: C. Mpmm Miké and Trietsch
5.0, G. v M s T . v, .t M and

n 4137150 @01s)
o 103097JHR 463524

[ e O Hymenoptera

Redescription of Conostigmus albovarius Dodd, 1915
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Folding Wings like a Cockroach: A Review of Transverse
Wing Folding Ensign Wasps (Hymenoptera: Evaniidae:
Afrevania and Trissevania)
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Abstract
Canosigmas albouarins Dodd, 1915 (Hymenoptera: Megasplcia) i a species prviously known by a
sngle female holotype. Here, we provide a redesciption of this peculia cerapheonoid based on severe]
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001 10717pecr2082 INTRODUCTION Introduction
St e With 162 extant species, Conastigmus Dahlbom, 1858 is the second most species-rich Conostigmus Dahlbom, 1858 (Hymenoptera: Ceraphronoidea; Megaspilidac) is a rela-
s of b .

latitudinal diversity gradient (LDG) in species sichness (Johnson ¢ Muset, 2005
Noyes 1989). Since ceraphronoid faunistic and taxonomic studies mosly focus on the

tively small genus of parasitoid wasps that has been largely nelected by modern taxo-
nomic efforts, though they are commonly collccted and are worldwide in distribution
(Johnson and Musetei 2004). Relatively liele is known about the biology of Conastigmus

ontologies themselves.
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New Dryocosmus Giraud species associated with
Cyclobalanopsis and non-Quercus host plants from the
Eastern Palaearctic (Hymenoptera, Cynipidae, Cynipini)
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Introduction

The subfemily Teleasinae is well defined morpholnsjally by wing venarion (clongate
marginal vein, shor stigmal and postmarginal veins), the anterior pronoal process
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yis ceded. The vast ma-

Vecnakeumariis
ek g tha morpholoieally il well ouside of Trimar nd
until now was monotypic.




@ PennState

Semantic statement model refined

tubular heart (count: 1) (xref: OARCS:0000008):

- shape: fusiform (PATO:000240) AND sigmoid (PATO:0001878) AND tubular
(PATO:0002299)

- position: anterior-posterior axis (BSPO_0000013) AND dorso-medial region
(BSPO_0000069) AND posterior region (BSPO_0000072)

- spatial relation: located_in (RO_0001025) opisthosoma (SPD_0000003) AND
anterior margin (BSPO_0000671): posterior margin (BSPO_0000672) pedicel
(SPD_0000006) AND posterior margin (BSPO_0000672): 2nd dorsoventral
muscle (OARCS:000000)) AND parallel_to (BSPO.obo#parallel_to)
dorso-medial region (BSPO_0000069): opisthosoma (SPD:0000003) AND
dorsal_to (BSPO_0000089) posterior midgut (SPD:0000131)

- constituents: first ostium (xref: OARCS:0000143) AND second ostium (xref:
OARCS:0000142) AND third ostium (xref: OARCS:0000093) AND epicard (xref:
OARCS:0000187) AND myocard (xref: OARCS:0000018)

- connections: gives_rise_to (Xref: OArCS:gives_rise): anterior aorta system
(xref: OARCS:0000102) AND posterior aorta system (xref: OARCS:0000080)
AND first cardiac artery system (xref: OARCS:0000025) AND second cardiac
artery system (xref: OARCS:0000097) AND third cardiac artery system (xref:
OARCS:0000098) AND attached_to (RO_0002371): dorsal ligament (xref:
OARCS:0000203) (count: 10) AND lateral ligament (xref: OARCS:0000196)
(count: 9 pairs) AND ventral ligament (xref: OARCS:0000200) (count: 3 pairs)

has part exactly 1 (tubular heart and ((attached to exactly 3 (ventral ligament and
(contralateral_to exactly 1 ventral ligament))) and (attached to exactly 9 (lateral ligament and
(contralateral_to exactly 1 lateral ligament)))) and (part of some dorso-medial region) and
(part of some posterior region) and (part of some opisthosoma) and (has part some
myocard) and (has partsome epicard) and (has part some (anterior margin and (adjacent to

some (posterior margin and (part of some pedicel))))) and (has part some (posterior margin
and (adjacent to some second dorsoventral muscle))) and (dorsal_to some posterior midgut)

and (bearer of some sigmoid) and (bearer of some tubular) and (bearer of some fusiform)
and (_gives_rise some posterior aorta system) and (_gives_rise some anterior aorta
system) and (parallel_to some anterior-posterior axis) and (parallel_to some (dorso-medial

region and (part of some opisthosoma))) and (has component exactly 2 (third ostium and
(contralateral_to exactly 1 third ostium))) and (has component exactly 2 (second ostium and

(contralateral_to exactly 1 second ostium))) and (has component exactly 2 (first ostium and
(contralateral_to exactly 1 first ostium))) and (attached toexactly 10 dorsal ligament) and
(_aives_rise exactly 1 (first cardiac artery system and (contralateral_to exactly 1 first cardiac
artery system))) and (_gives_rise exactly 1 (second cardiac artery system and
(contralateral_to exactly 1 second cardiac artery system))) and (_gives_rise exactly 1 (third
cardiac artery system and (contralateral_to exactly 1 third cardiac artery system)))
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The Phenoscape project is hosting a hands-on workshop on Dec 11-14,
2017, at Duke University in Durham, North Carolina.

Evolutionary phenotype data that is amenable to computational data
science, including computation-driven discovery, remains relatively new
to science. Therefore use-cases and applications that effectively exploit
these new capabilities are only beginning to emerge. If you are interested
in discovering, linking to, recombining, or computing with machine-
interpretable evolutionary phenotypes, this is the workshop for you!

The event will bring together a diverse group of people to

collaboratively design and work hands-on on targets of their interest that
take advantage and promote reuse of Phenoscape’s online evolutionary
data resources and services. The event is designed as a hands-on
unconference-style workshop. Participants will break into subgroups to
collaboratively tackle self-selected

work targets.

The full Call for Participation, including motivation and scope, is
posted here: https://hackmd.io/s/Sk6Xa7Eq-#

To apply to participate in the event, please fill out the application form by
Oct 9, 2017. Travel sponsorship is available but limited, as is space.
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https://vimeo.com/channels/noctua/148780879
https://vimeo.com/channels/noctua/148798340

A new framework for modeling discrete phenotypic traits

Integration of anatomy ontologies and
Evo-Devo using structured Markov
chains
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