
iPG2P	  Steering	  Commi/ee	  
May	  3,	  2011	  

Agenda	  
•  Plans	  for	  G2P	  Workflows	  (Martha,	  10	  min)	  

•  IntegraDon	  MeeDng	  (Ruth,	  10	  min)	  

•  Modeling	  framework	  and	  BSSG	  meeDng	  (Steve	  
W,	  10	  min)	  

•  Ma/'s	  MeeDng	  at	  Cornell	  (Martha,	  10	  min)	  

•  Genome	  Assembly	  Projects	  (Martha,	  10	  min)	  



Plans	  for	  G2P	  Workflows	  

•  Two	  ‘intellectual’	  workflows	  have	  been	  
outlined	  

•  Goal:	  Integrated	  into	  DE	  as	  manual	  workflows	  
by	  BSA,	  July	  9th	  

•  ‘Tool	  IntegraDon	  Club’	  is	  handwriDng	  JSON	  
•  Tool	  IntegraDon	  Tool	  (TiTo)	  user	  acceptance	  
tesDng	  June	  6-‐8	  in	  Tucson	  	  
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QuesDons?	  



VT	  iPlant	  Workshop	  	  
September	  12-‐14,	  2011	  

The	  focus	  of	  the	  workshop	  will	  be	  a	  
systems	  biology-‐based	  integraDon	  
and	  analysis	  of	  four	  sets	  of	  omics	  
data	  from	  VT.	  .	  	  

A/endees:	  	  VT	  faculty	  and	  students,	  Dan,	  Ma/	  et	  al.,	  Nick	  Provart,	  Bjoern	  Usadel	  



In	  each	  case,	  a	  workflow	  will	  be	  built	  in	  the	  DE	  during	  the	  course	  of	  the	  workshop.	  	  
A	  VT-‐specific	  project,	  the	  use	  of	  large	  screen	  displays	  as	  a	  data-‐mining	  tool	  to	  
facilitate	  discovery	  of	  novel	  relaDonships	  and	  pathways,	  will	  also	  be	  presented	  by	  
members	  of	  the	  VT	  Laboratory	  for	  InformaDon	  VisualizaDon	  and	  EvaluaDon.	  	  	  

The	  aim	  of	  the	  workshop	  is	  to	  train	  VT	  personnel	  (faculty,	  post-‐docs,	  and	  
graduate	  students)	  in	  uploading,	  integraDng	  and	  analyzing	  data	  in	  the	  
DE,	  and,	  most	  importantly,	  brainstorming	  about	  novel	  hypotheses	  and	  

needs	  for	  more	  tools.	  



iPlant	  “Pipeline	  1”	  for	  a	  Model	  Species	  

8	  

	  Gene	  
expression	  
data	  ,	  RNA	  
seq,	  m’arrays	  

Visually	  idenDfied	  genes	  
and	  metabolites	  to	  map	  
onto	  funcDonal	  pathways	  	  

iterate	   Visualize	  	  
iterate	  

Inferred	  or	  
Documented	  
Molecular	  
InteracDons	  

Visually-‐idenDfied	  
enriched	  pathways	  
(MapMan)	  	  

InteracDve	  Visual	  Analysis	  (ePlant,	  
MapMan,	  Gene	  Mania)	  

Experiments	  	   Metabolite	  
Data	  

IdenDfy	  sub-‐cellular	  
locaDons	  of	  gene	  
products,	  infer	  molecular	  
interacDons	  (e.g.,,	  SUBA,	  
Interactome,	  ePlant)	  

Testable,	  
Visualized,	  
Hypotheses	  

Phenotypic	  
Data	  

Protein	  data	  
(Y2H,	  

proteomics)	  

	  Cell	  	  compartment-‐based	  
network	  (	  Beacon)	  



What	  regulatory	  pathways	  operate	  in	  Arabidopsis	  in	  hosAle	  environments?	  (Kilian	  et	  al,.	  2007).	  

What	  is	  the	  regulatory	  basis,	  in	  metabolomic	  and	  transcriptomic	  events,	  for	  the	  acquisiAon	  of	  
desiccaAon	  tolerance	  in	  developing	  soybean	  seeds?	  	  (Collakova,	  Grene).	  

What	  is	  the	  mechanisAc	  basis	  for	  observed	  early	  embryo	  aborAons	  in	  ferAlized	  maize	  and	  rice	  
ovaries	  that	  occur	  under	  levels	  of	  drought	  stress	  that	  have	  less	  drasAc	  effects	  on	  vegetaAve	  Assue,	  
where	  the	  Assue	  survives	  the	  imposed	  stress?	  (Pereira,	  Grene).	  

Does	  the	  transcriptome	  and	  metabolome	  of	  Sitka	  spruce	  vary	  in	  terms	  of	  temporal	  expression,	  
consAtuents,	  and	  network	  architecture	  among	  populaAons	  adapted	  to	  different	  climaAc	  regimes?	  	  	  
(Holliday)	  

VT	  iPlant	  Workshop	  	  
September	  12-‐14,	  2011	  

Biological	  QuesAons	  to	  Be	  Addressed	  
	  (source	  of	  data)	  



Tools	  Under	  Study	  
•  MapMan/Robin.	  	  Sta)s)cal	  analysis	  of	  microarray	  data,	  and	  visualiza)on	  of	  pathway	  

enrichment	  for	  metabolites,	  transcripts,	  and	  pep)des	  from	  omics	  datasets	  	  
•  	  h/p://mapman.mpimp-‐golm.mpg.de/	  	  	  (Dr.	  B.	  Usadel).	  	  	  
•  Ontologizer.	  	  GO	  enrichment	  and	  visualiza)on	  

h/p://compbio.charite.de/index.php/ontologizer2.html	  
•  GeneMania.	  (available	  at	  BAR,	  Dr.	  N.	  Provart)	  	  Network	  inference	  and	  visualiza)on.	  	  
•  h/p://www.genemania.org	  
•  AtSubP	  	  Predic)on	  of	  subcellular	  loca)on	  in	  Arabidopsis.	  	  	  	  
•  h/p://bioinfo3.noble.org/AtSubP/index.html	  and	  ePlant	  (Dr.	  N.	  Provart)	  
•  SoyBase.	  Tools	  for	  analysis	  of	  soybean	  omics	  data	  in	  the	  context	  of	  metabolic	  pathways.	  	  
•  h/p://www.soybase.org:8082/	  	  (Used	  in	  seed	  development	  project	  
•  SBGN	  Beacon	  	  Stress	  signaling	  pathway	  project)*	  
•  	  h/p://vanted.ipk-‐gatersleben.de/addons/sbgn-‐edu	  
•  *	  Separately	  funded	  by	  NSF	  

•  	  	  



Data	  Set:	  RNA-‐Seq	  data,	  currently	  available.	  	  	  

End	  Product:	  	  A	  network	  displaying	  novel,	  Assue-‐specific,	  inferred	  connecAons	  among	  genomic	  
events,	  as	  revealed	  by	  deep	  sequencing,	  and	  associated	  regulatory	  mechanisms	  that	  may	  give	  
rise	  to	  the	  suscepAbility	  of	  early	  maize	  and	  rice	  embryos	  to	  drought	  stress.	  

What	  is	  the	  mechanisAc	  basis	  for	  observed	  early	  embryo	  aborAons	  in	  ferAlized	  maize	  
and	  rice	  ovaries	  that	  occur	  under	  levels	  of	  drought	  stress	  that	  have	  less	  drasAc	  

effects	  on	  vegetaAve	  Assue,	  where	  the	  Assue	  survives	  the	  imposed	  stress?	  (Pereira,	  
Grene).	  



An	  Available	  Stress	  Dataset	  for	  Arabidopsis	  Roots	  and	  Shoots	  

The	  AtGenExpress	  global	  stress	  expression	  data	  set:	  protocols,	  evaluaDon	  
and	  model	  data	  analysis	  of	  UV-‐B	  light,	  drought,	  salt,	  and	  cold	  stress	  
responses.	  

Kilian	  J,	  Whitehead	  D,	  Horak	  J,	  Wanke	  D,	  Weinl	  S,	  BaDsDc	  O,	  D'Angelo	  C,	  
Bornberg-‐Bauer	  E,	  Kudla	  J,	  Harter	  K.	  

Plant	  J.	  2007	  Apr;50(2):347-‐63	  

What	  regulatory	  pathways	  operate	  in	  Arabidopsis	  in	  
hosAle	  environments?	  	  
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Ontologizer	  used	  for	  enrichment,	  heat	  map	  drawn	  subsequently	  
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GO:0046686..response to cadmium ion
GO:0009269..response to desiccation
GO:0009408..response to heat
GO:0009409..response to cold
GO:0042542..response to hydrogen peroxide
GO:0009644..response to high light intensity
GO:0009738..abscisic acid mediated signaling pathway
GO:0002213..defense response to insect
GO:0042742..defense response to bacterium
GO:0006470..protein dephosphorylation
GO:0009816..defense response to bacterium, incompatible interaction
GO:0009873..ethylene mediated signaling pathway
GO:0009733..response to auxin stimulus
GO:0009867..jasmonic acid mediated signaling pathway
GO:0009626..plant−type hypersensitive response
GO:0006855..drug transmembrane transport
GO:0006915..apoptosis
GO:0009788..negative regulation of abscisic acid mediated signaling pathway
GO:0006635..fatty acid beta−oxidation
GO:0042631..cellular response to water deprivation
GO:0006623..protein targeting to vacuole
GO:0010150..leaf senescence
GO:0005992..trehalose biosynthetic process
GO:0009723..response to ethylene stimulus
GO:0031348..negative regulation of defense response
GO:0005983..starch catabolic process
GO:0052544..defense response by callose deposition in cell wall
GO:0006979..response to oxidative stress
GO:0009624..response to nematode
GO:0010286..heat acclimation
GO:0051707..response to other organism
GO:0034976..response to endoplasmic reticulum stress
GO:0010119..regulation of stomatal movement
GO:0010043..response to zinc ion
GO:0006886..intracellular protein transport
GO:0001676..long−chain fatty acid metabolic process
GO:0006099..tricarboxylic acid cycle
GO:0009611..response to wounding
GO:0006355..regulation of transcription, DNA−dependent
GO:0010200..response to chitin
GO:0050832..defense response to fungus
GO:0006468..protein phosphorylation
GO:0009751..response to salicylic acid stimulus
GO:0009753..response to jasmonic acid stimulus
GO:0009631..cold acclimation
GO:0009651..response to salt stress
GO:0009414..response to water deprivation
GO:0009737..response to abscisic acid stimulus
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Enriched	  GO	  terms	  for	  UV-‐B	  stress	  responses	  in	  Arabidopsis	  roots	  and	  shoots	  	  



Sal_shoot_up_last1tps_8ABA	  –related	  genes	  

Related Genes Report Created on: 07 Apr 2011
Last database update: 03 Mar 2011
Application version: 2.7.13

 genemania.org 1

GRF10

ATAMY1

RPN10

SNRK2.2

AHA1

AT3G05000

ELD1

AT1G05510

AT5G02280

DSK2

RAD23B

RAD23A

PPI1

AT2G33255

AT5G11720

AT5G54750

AT5G58030

BZR1

ABI1

AT1G51160

AT1G80500

AT2G12550

UBC27

AT1G27410

PEL1

AT3G58390

EMB2719

AT1G29810

Use	  of	  Gene	  Mania	  and	  	  salt	  stress	  data	  to	  infer	  Dssue-‐specific	  network.	  

Kuan	  Yang	  will	  work	  on	  improving	  the	  images,	  automaDng	  the	  visualizaDon	  of	  
custom	  networks,	  and,	  we	  hope,	  rendering	  the	  images	  in	  3D,	  with	  edges	  that	  have	  
“meaning”.	  

Color	  of	  each	  edge	  reflects	  
the	  nature	  of	  the	  data	  used	  
to	  generate	  it	  



2. Training 

Regularized NB classifier 
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CCM model 
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Gold standard based 
on CCM model 

datasets 

CCM-related datasets 
1. 

CCM-specific 
network 

Active sub-networks (red) at individual time-points  
ActiveModules algorithm 

Ideker et al (2002) Bioinformatics 18  

ActiveModules 
algorithm 

R
N

A 

time 

SoyBase – soybean genome 
sequence (Grant et al (2010) Nucl Acid 
Res 38) 

Transcriptomics and proteomics 
data – individual papers and 
databases, e.g., RNA-Seq Atlas 
(Severin et al (2010) BMC Plant Biol 10) 



QuesDons?	  



iPG2P	  Steering	  Commi/ee	  
May	  3,	  2011	  

Agenda	  
•  Plans	  for	  G2P	  Workflows	  (Martha,	  10	  min)	  

•  IntegraDon	  MeeDng	  (Ruth,	  10	  min)	  

•  Modeling	  framework	  and	  BSSG	  meeDng	  (Steve	  
W,	  10	  min)	  

•  Ma/'s	  MeeDng	  at	  Cornell	  (Martha,	  10	  min)	  

•  Genome	  Assembly	  Projects	  (Martha,	  10	  min)	  



Next	  Time	  

•  Modeling	  Framework	  (Steve	  W)	  
•  Brutnell’s	  RNAseq	  Tool	  (Tom)	  

•  Genome	  Assembly	  Projects	  (Ma/	  V)	  


