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Gramene - Exploring Function through Comparative
Genomics and Network Analysis

Doreen Ware, PlI (USDA ARS, CSHL)
Yinping Jiao, Sunita Kumari, Demitri Muna, Andrew Olson,
Joshua Stein, Marcela K. Tello-Ruiz, Bo Wang, Sharon Wei

Pankaj Jaiswal, Co-PI (OSU)
Noor Al-Bader, Justin Elser, Matthew Geniza, Parul Gupta, &£
Sushma Naithani, Justin Preece

Paul Kersey / Irene Papatheodorou (EMBL-EBI)
Dan Bolser, Christopher Grabmuller, Chuang Kee Ong, Dan
Staines, Brandon Walts / Maria Keays, Alfonso Muroz-
Pomer Fuentes, Laura Huerta Martinez

Lincoln Stein (OICR)
Peter D’ Eustachio (NYU); Robin Haw, Joel Weiser, Sheldon
McKay; Antonio Fabregat (EBI)

Crispin Taylor (ASPB)
Jennifer Regala; Weijia Xu (TACC), Amit Gupta(TACC)
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Where can | learn more about
Gramene @ ASPB 20187

* Monday July 16th, 1:00-1:30 PM @ Plantae
Pavillion - Getting involved with Gramene

e Poster #300-008

* AgBioData booth #1420

M Cramene
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Gramene Portals

Genome Browser

www.gramene.or
{gl.a’m Search for genes, species, pathways, ontology terms, domains...

Browse genomes with annotations, variation

and comparative tools

Tools

BLAST

i

sequence

Track Hub Registry (4

accessible track hubs

Bulk Downloads

l l FTP download of our data

fgmmuw

Query our genomes with a DNA or protein

A global centralised collection of publicly

Tools for processing both our data and yours

"o

Plant Reactome

Browse and analyze metabolic and regulatory
pathways

Plant Expression ATLAS (¢

Browse plant expression results at EBI ATLAS

Gramene Mart

bio:g;:mart An advanced query interface powered by

BioMart

Outreach and Training
Educational resources and webinars

Archive

Legacy tools and data (markers, Cyc
pathways, etc)

© 2076020 genes in 53 genomes ~

Latest News

Gramene will be at the Plant Biology
Conference 2018 — Montreal, July 14-18
Fri, 22 Jun 2018

Strawberry DNA extraction with third
graders
Thu, 14 Jun 2018

Mining Maize with Gramene - Free Webinar
May 22, 2018 @ 2 pm EDT
Wed, 16 May 2018

The Gramene Database build 57 is out with
a new polyploid genomes view!
Thu, 03 May 2018

Gramene Workshop at the 2018 Maize
Genetics Meeting in Saint-Malo, France
Tue, 06 Mar 2018

Gramene webinar Feb 27, 2018: Plant
Reactome pathway updates and new
features

Mon, 19 Feb 2018

Gramene release # 56b: updates to Plant
Reactome
Thu, 01 Feb 2018

The Gramene Database build 56 is out with
8 new plant genomes!
Mon, 15 Jan 2018

Gramene will be at the PAG Conference
2018 — See you in San Diego!
Mon, 08 Jan 2018

Plant Biology 2018



Oryza sativa japonica

Oryza rufipogon

Oryza sativa indica e’ :
Oryza nivara

Oryza glaberrima
Oryza barthii

Oryza glumaepatula
Oryza meridionalis
Oryza longistaminata
Oryza punctata
Oryza brachyantha

Leersia perrieri Bread Wheat
Triticum Qestivum — se— TGACV1 *

Triticum urartu
Aegilops tauschii

Build 53

53 Genomes

* 22 monocots srenposmasaenen  Sorghum V2

’ Setaria italica B73 Ma|Ze

* 1 basal plant e, Rl 0B
Arabidopsis thaliana

® 7 |Ower plants Brassica oleracea

Brassica rapa *
Brassica napus

Theobroma cacao

Glycine max

Trifolium pratense *
Medicago truncatula

Prunus persica

Populus trichocarpa

Vitis vinifera

Solanum lycopersicum
Solanum tuberosum

% New
% Updated

Beta vulgaris subsp. vulgaris *
Amborella trichopoda

Selaginella moellendorffii

Physcomitrella patens

Chlamydomonas reinhardtii

Ostreococcus lucimarinus CCE9901
Chondrus crispus

Galdieria sulphuraria *
Cyanidioschyzon merolae
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Gramene Adds Value to Plant Genomes

/Annotatlon Pipelines
* Repeats/TEs
* (Genes
* EST/cDNA
e InterPro domains
 Gene Ontology (GO)
e Variant Effect Prediction
* Expression (EBI Atlas)
e Pathway curation & projection
Comparative Analysis
* Whole Genome Alignment
* Phylogenetic Gene Trees
e Ortholog/Paralog calling
* Synteny mapping

>~ Pathway visualization Tools:

Programmatic Access: < : . O

Gramene API « Search
Ensembl & Reactome — API & « BLAST

RESTFUL interface
BioMart
Q’ublic MySQL server /

Gramene

b|o:::2mart




Genome Browsers

100.00 Kb Forward strand s
10.00 Kb 20.00 Kb 30.00 Kb 40.00 Kb 50.00 Kb 60.00 Kb 70.00 Kb 80.00 Kb 90.00 Kb 1
Salk T-DNA
III I' |I III | [II [ III i r 1 1 I 111 nr ni | ’
EST Cluster (Arabido... ‘ =
( LD . _.--Iﬁ‘.- Y] I IR e e Hib o s Wb ---5-|-!I_i-il
Gene (TAIR
(TAIR) i - | | . N
Contigs T25K16_1 > F6F3_1 >
Gene (TAIR) i HHEH HIEH I HiMHH HH H | m H
EST Cluster (Arab|do -y i L [ ————l!!JFI I ER F; q Iii L Wriiin g ?ti - =1
l
Salk T-DNA 1 [ [ | imn i | | ‘ | Tl 1 | 1 |
m LA RN A AL
All repeats ‘
10.00 Kb 20.00 Kb 30.00 Kb 40.00 Kb 50.00 Kb 60.00 Kb 70.00 Kb 80.00 Kb 90.00 Kb 1
g Reverse strand 100.00 Kb ]
Gene Legend I protein coding I RNA gene
There are currently 57 tracks turned off.
Ensembl Plants Arabidopsis thaliana version 62.10 (TAIR10) Chromosome 1: 1 - 100,000

* Visualize genomic sequence and annotations

* Upload your own data (e.g., distribution of Salk T-
DNA mutant insertion lines in GFF file format)

 Share data via Tracks Hubs

#Cramene



Ensembl Comparative Phylogenomics

Reconstructing evolutionary histories

Whole Genome DNA Alignment — T —
« Pairwise alignments
 B/LASTZ-CHAIN-NET method

EEE  HiHHE HH—A [} HH 1
3:9600001..9700000 >

HH

Phylogenetic Gene Trees

« Gene families

 Infers orthologs and paralogs
« Taxonomic dating

* Synteny mapping

Vilella A.J., et al. (2008). Genome Res. d0i:10.1101/gr.073585.107
Schwartz S et al., Genome Res.;13(1):103-7, Kent WJ et al., Proc Natl Acad Sci USA., 2003;100(20):11484-9

http://useast.ensembl.org/info/docs/compara/homology_method.html

Gramene




Comparative Genomics lllustrations

Phylogenetic tree
Glycosyltransferase genes associated with
embryo development (GO:0009790) show

conservation throughout the eukaryotic lineage

Multi-species DNA alignments
Conservation of micro-synteny between

Glycine max

strgnd e
BMichr. 15 T T Tame | paMe | Tame | woWs | ook | | Books | | 7o0kb ‘600
i
s

(Glyma Gene:

LNV T TR W T LT NN R LTI SO0 T T OO T T VI S Y 1 N 1 11
(Contigs
(Glyma Genes I L] O] Hoam 8N L T oW omm ]
|
Vovin-G.max lastz.
Chr. 15 T3Mb "L2Mb Tivo oMb | G00kp . 800kb 700kb
-
Vitis vinifera
. 1 600,00 ko Forvard strand e
Chr. 9 2.8Mb 4.9Mb 5.0Mb 5. 1M 5.2Mb s,

[V.vin-G.max lastz. ..

Imported
ffrom 1GGP.
(Contigs

Imported

ffrom 1GGP.
[Tcac-Vivin lastz-...

chr. 9 Tomb Tom
—=e Reverse strand
Theobroma cacao
.00 kb Reverse strand e
3] e Pt —— e — i 2 SO B
chr. 6 WzoMb | 17.dMb 17.0Mb 16.9Mb 168Mb - l67Mb . l66Mb . 16.5Mb
[T.cac-V.vin lastz-...

Synteny
Whole-genome duplication in poplar & no
duplication in grape make grape an
excellent evolutionary Eudicot reference

Grapevine

Gramene




231 Million Genetic Variants

S

NPs & indels

EMS-induced

Original source
About this variant

Explore this variant @

Variation features from Affy_250k, Perlegen_1M, WTCHG and 1001 Genomes, with Ensembl identifiers

This variant overlaps 2 has 200 sample and is i with 2

About this variant

ENSVATH00125659 snp tmp_3_55893324_G_A snp
Most severe consequence | Stop gained | See all predicted consequences Most severe consequence 1 | See all predicted consequences
Alleles AIT | Highest population MAF: 0.22 Al Stop gained )
eles G/A | Highest population MAF: < 0.01
Location Chromosome 1:24628699 (forward strand) | View in location tab Location Chromosome 3:55805987 (forward strand) | View in location tab
HGVS names This variant has 3 HGVS names - Show HGVS names This variant has 3 HGVS names - Show
Synonyms Perlegen PERL0223135 Original source A Sorghum Mutant Resource as an Efficient Platform for Gene Discovery in Grasses. & Contact Dr. Zhanguo Xing for seeds

This variant overlaps 1 transcript and has 251 sample genotypes.

Explore this variant @

a - Ve .y ATTCATT & §Cm
ATTCATT - CGGSGTG ® & o
CGGSGTG @ Y L A R NIRRT TCATGCT L J — d
TCATGCT L4 Genomic Genes and Flanking Genotype ;hmmype
Genomic Genes and Flanking Genotype Phenotype context regulation sequence frequency data
context regulation sequence frequency data
200 [ - el B =
[ ] 4 H p - KR Tic 5.
ERiTTic - KiTic cic ]
Kic cic B3 \/j’. Sample Linkage Phylogenetic
Sample Linkage Fapkogeists: . genotypes disequilibrium context Cltations
genotypes disequilibrium context Citations
66,60 icb Forward sirand s
T T1bvb T13Mb b TTmD T18MD.
p

(1) o L]
0S05T0120800-01 > 0S05T0121100-01 > 0J1001_G01.7 >

Structural variants (CNP, RFLP, SSR)

protein coding protein coding protein Coding

Variation class

About this structural variant

Explore this SV@

Structural variant: ENSSVATH00000001

deletion (S0:0000159 &)

This structural variant overlaps 1 transcript.

0J1001_G01.3 >

(s
0J1001_G01.7 >

]
< 0J1001_G01.2

protein Coding protein Coding

o
0J1001_G01.3 >
protein Coding
5:1100001.. 120000C

DB
< 0J1001_GO1.5

< 0J1001
Source Ensembl - Variation features from Affy_250k, Perlegen_1M, WTCHG and piotajcedine protpin coding proteinico
1001 Genomes, with Ensembl identifiers
Study Structural variation g - unknown Meriant Al sobrces Source Gramene_QTLdb
Location Chromosome 1:10019676-10020065 (forward strand) | View in location tab 1 m‘:b“ :x:"‘”"“
Genomic size 390 bp trait_category Bil i
trait_symbol RUBISCONICNRO

SV- Smalke rvariants

SV - gramene-marker

1 Structural variation: R830
R830 properties
Location Chromosome

1117455-1117923

There are cumently 96 tracks tumed off.

Enssmbl Plants Oryza sativa Japonica Group ve sion 89.7 (IRGSP-1

o ., o
ARy, Nt
11005 Source  gramene-marker
et Reverse strand
Structural Variant Legend GO
Genes and Supporting Phenotype - CNV \ Class genetic_marker
regulation evidence data Gene Legend
Protein Coding Non-Protein Coding
W protein coding m— ANAgene
- MSU

5:1.088.653 - 1.188.654




SNP Variant Effect Prediction in the
context of InterPro domains

Short chain alcohol dehydrogenase 1 maize SNPs with predicted
functional effects & projected to protein domains

= _
3.231MD 3.232D —
iant - All so... Variant - All sources #
U i 1

Genes I DL
T

- —

=i ]

00081
e

AHHH ﬂ/ﬂ/%m%ﬂ%ﬂﬂ

nt
t

Short-chai
00B1
rt-chain deh

. S
M
. 5

in dehydr ase S
n dehydrogs SDF
PRO
Shol drogenase/reductase SDR
SSF517315 |
NAD(P)-binding domain
\ A =2 1875 — e s 2
plice acceptor variant I Stop gained
ariant issense variant I Splice region varial
variant prime UTR variant B 3 prime UTR varian
ne variant

Frameshift v,
Synonymous
pstream ge

0gy 2018



About Content Documentation Tools Community Download Contact ’e.g.YUC4,cytokinin ‘ Search

iTa @8

Current Gramene Relc
Browse Pathways Analyze Data Tutorial Video e oeioares

@GrameneDataba:

%

Pathways

#PlantReactome has a ne\

L) ] | ===l olant species

User Guide Data Download Contact Us .

About Plant Reactome
Plant Reactome is a freely accessible database of plant metabolic and regulatory pathways. Our goal is to [ ] < : u rate d re fe re n Ce "
-

provide plant researchers tools for visualization, interpretation and analysis of pathway knowledge to

support basic research, genome analysis, modeling, systems biology and education.
‘ ¥ '-’ ‘.' Cold i = Gram O t - I -
Foicrico i eveen i e ryza sativa japonica

Gramene !LSS,,Uu "3 OICRYCSHY

« Super-cluster orthology
projections:

Compara & Inparanoid




“Fireworks” pathway hierarchy:
explore pathways by functional category

(3 7, [ om

& Event Hierarchy: Q @ @
@ =% Cellular processes

@ %, Circadian rhythm
o5 o,
® & Generation of precursor metabolites and energy
® < Amino acid metabolism
® & Amine and polyamine biosynthesis

Updated browser interface

®
@ =% Carbohydrate metabolism . 4 ‘;". - Pathways for: Zea mays 3 Layout: E I:D[!
Poy sS4
@ %, Cofactor biosyntheses . = S
=AY Hormone biosynthesis, signaling, and transport o Mstabokafn, slelip (2] @
o : ’ and rogycn “£4» Circadian rhythm A
IAA biosynthesis |
® . 1A bi g thesis I ° @ 74 » Metabolism and regulation =
iosynthesis cytosol
® Fu 1A bi g is VI (via indole-3. L © %2 » Response to stress %
@ » E
EE-VN conjugate biosynthesis | . L] 'g‘ Response {o cold temperature
® %, Brassinosteroid biosynthesis Il e E R 2 infiorescence development -
» .
® %\ Trans-zeatin biosynthesis : [ ] ® i ; Long day regulated expression of florigens N
® <%, Cytokinins 7-N-glucoside biosynthesis © Short day regulated expression of florigens
@ =Z1 Cytokinins 9-N-glucoside bi i @ Description o] Analys **' » Expression of Hd3a under long day photoperi
® <%, Cytokinins-O-glucoside biosynthesis [ < Polar auxin transport ] [ Species: Oryza sativa ] ¥ » Expression of Ehd1 under short day photoper ' ,.-_
@ %4 Jasmonic acid biosynthesis Stable Identifier ' » Expression of Hd1 under long day photoperio; 4 H
@ =£1 Jasmonic acid signaling R-OSA-8858053.1 **' » Expression of Ghd8 under short day photoper
@ i GA12 biosynthesis Summation **' » Expression of COL13
® X 2
Gibberellin biosynthesis | (non C-3, non C-13 hy| % Expression of COL4
@ <% Gibberellin biosynthesis Il (early C-3 hydroxylatic Polar auxin transport pathway of rice. Even though we have shown a representative diagram of influx and ef ® %2 » Transition f tative t roductive shoot
O e e s cao different but adjacent cells, the auxin influx and efflux transport proteins when present in the same cell, are ransition from vegetative to reproductive shoo!
Vi lizati |

” 33
! Pathways for: Oryza sativa K
e =1
& Event Hierarchy:
@ =% Cellular processes (1/263) FDR: 1E0
=\ Circadian rhythm

Users can upload -3 T

] & Generation of precursor metabolites and €

for data analysis

& Amino acid metabolism (179/230) FDR: 5.14|

th e i r OW n _ O m i CS d at a @ %, Amine and polyamine biosynthesis (12/12)

@ 5 Carbohydrate metabolism (121/205) FDR: 2
£\ Cofactor biosyntheses (125/154) FDR: 2.72E
A Hormone biosynthesis, signaling, and trai

e .
% @ biosynthesis | (31/32) FDR: 6.02E-2)
1a0
@ £ |AA biosynthesis Il (7/7) FDR: 2.26E-1 S
® 74 |AA biosynthesis VI (via indole-3-aceta ‘ o o o 1/6 :: sample-1
id

A conjugate o b
foecuies

® <%, Brassinosteroi ,‘. E
® %, i Molocules ‘ 3 54 o7 )

Trans-zeatin bi . = > 125 I Type: Expression J [ [Data: probeset] | Results Identifiers not found: 195
=% Cytokinins 7-N| STa oo scomo N

® 1 Cytokinins 9-Nf -l

X

sample-2 sample-3 sample-4 sample-5 sample-6 Species name
L 'g Cytokinins-O-g { 907.4 936.7 877.743 718.121 720.495 Oryza sativa
. Jasmonic acid 1,232.557 1,157.162 996.514 881.239 871.965 Oryza sativa
@ %, Jasmonic acid s 3 0 12434 1,288.961 1,215.849 1,054.949 927.867 906.546 Oryza sativa

® 1 GA12 biosynthesis (24) FDR: 6 41E-1 0.107

822.458 830.169 837.556 789.027 681.045 708.017 Oryza sativa
% Gibberellin biosynthesis | (non C-3, nor. 0.012 1,456.309 1,410.835 1,217.947 1,040.095 942.91 976.011 Oryza sativa
® <%, Gibberellin biosynthesis Il (early C-3 h Y Ntk smememe nnemen aasioee aaieas e -
- Y (early @ Resutt| % Mapping M4 1200f184 » »

,g"‘”'w’w Plant Biology 2




@ Expression Atlas  data from 780 curated experiments.

Baseline expression in Gramene
search.gramene.org

Zm00001d033339 cpfzM2G081915 Zea mays SRK2E Arabidopsis thaliana
Zm00001d033339 Serine/threonine-protein kinase SRK2E

Location MSGJEESHIM Homology Pathways — X-refs

ensembl.gramene.org -

fg Oryza sativa Japonica (IRGSP-1.0) ¥

Location: 5:29,200,200-29,205,715  ({G@REHGHAIB) Transcript: GH3.5
Gene-based displays

Showing 3 experiment: 1} Default v Filters 4. Download table content

& Summary Gene: GH3.5 0s05G0586200 &
|- Splice variants 5 O&?
|- Transcript comparison Description Jasmonic acid-amido syr| & Q 5> > 3¢

: N N > o 3
L Gene alleles ) v & & & & 5 S & &

= Sequence Location Chromosome 5: 29,200.9

L Secondary Structure About this gene This gene has 1 transcri 6 Wang --

Gene families :
= Plant Compara

|- Genomic alignments .

|- Gene tree Gene expression @

|- Gene gain/loss tree

|- Orthologues

- Paralogues

= Pan-taxonomic Compara

5 Xu etal

4 Chettoor et al

Showing 4 experimer]

|- Gene Tree
L Orthologues
Ontologies % Cellular processes
~ Phenotypes W
= Genetic Variation \ “ Circadian hythm V'«
|- Variant table )/ EE-q Motabolism and regulation

|- Variant image i §
— ® & Generation of precursor metabolites

ructural vai
5 I Jasmonyl-
Gene expression ® *£4 Amino acid metabolism C/ 7 1_F =®

External references ® & Amine and polyamine biosynthesis
Supporting evidence 4 Zhang etal - & 1 Carbohydrate metabolism .
= ID History Q
And I ® i
- Gene history ® nderson et . Cofactor biosyntheses
5 e ‘S!: Hormone biosynthesis, signaling, a
¥ Configure this page
& 1 1AA biosynthesis |
4N Custom tracks See more expression data at Expression Atlas. @ £, |AA biosynthesis Il
This expression view is provided by Expression Atlas.
4 Export data Please direct any queries or feedback to arrayexpress-atlas@ebi.ac.uk @ 74 1AA biosynthesis VI (via indole-3-a
® =4 |AA conjugate bi is |
< Share this page Gramene release 53 - Mav 2017 © EMBL-EBI ® =4 Brassinosteroid biosynthesis Il

. Trans-zeatin biosynthesis

% Cytokinins 7-N-glucoside biosynthe

=% Cytokinins 9-N-glucoside biosynthe

.
Users can also project 3 s o o Srowng 1
%1 Jasmonic acid biosynthesis
* Default
" " . + ® Alphabetical order
differential expression = & ontznosywess e g e
%\ Gibberellin biosynthesis | (non C-3, V callus leaf post-flowering ... pre-flowering p. root seed shoot

<%, Gibberellin biosynthesis Il (early C

from Atlas onto the

<1 ABA biosynthesis and mediated si

GH3.5

EPIOSAG00000004322

L4 " . o 0501G0187500 Experiment: 0501G0767000
Ethylene biosynthesis and signalin| Organism part: seed

G ra l I l e n e b rOWS e r L7 Strigolactone biosynthesis 0502G0708600 mExpression level: 58 FPKM
®

<%\ Strigolactone signaling 050160767000




P .= INntegrated

Show Al Species

Search

Taxagenomic distribution

060000000 oo QENE
[ PAD4 1 @ " PAD4 @) H PAD4 1-1 @) ” All genes that contain the word "PAD4" l

-
Zm00001d0047 [ All genes that contain a word that starts with "PAD4" ] e @ ﬁ
Location Homology  X-refs

Uprrlloes PLanT REACTOME REACTION st ]
[ Formation of EDS1/PAD4 complex €) ]

\ . Showing 1 experiment: 1} Default itrs & Download all results
v ism and reg| \ ' flower fruit leaf root
v Hormone biosynth| | Thisisthe gene 9 . Gene name: )%
I
e Mark genes as okay or flag genes that you think might have issues and choose a reason from the d If
v Salicylic acid sig| I Below cutoff M Low M Medium M High o No data available
[franscription d I See more expression data at Expression Atlas.
- % Displaymode - Alignment overview: Proteins color-cq This expression view is provided by Expression Atlas. .‘
Formation of E| T T AT T T Please direct any queries or feedback to arrayexpress-atlas@ebi.ac.uk S _

Location  Expression

Zea mays; Zm00001d033799
Sorghum bicolor; SORBI_3001G111366
Zea mays; Zm00001013402

‘Sorghum bicolor; SORBI_3001G111500
Zea mays; Zm000014008542

R D] BA_D_,l scttogcacaron

[ exon gain 3) CPKS/Ca2e/WRKY
[ exon loss 5 complex

tag | exon loss ®
ZeNANNAANNATNR - 1 anbitiae ~ml o &J

Zea mays; Zm00001018728
Zea mays; Zm000014022520

Zoa mays; Zm000014012117 tag_| exon loss 2)
swnu:m;?;oaal,m:ﬁ;fw Color Scheme ~ & Multiple Sequence Alignment: Amino acid MSA. Drag slider to reposition.
s e o Gy, o720 U () R VI LR |
Avabidopsis thalana; ATSG35640 , )
Oryza sativa Japonica Group; 0s03g0309200 Alignment overview 100001044330 KO R/ J2EEE Y.\ /K- R XK R/:1'RD-D RR: D 'Kl
Zea mays; 2000016028005 - - = -
o ool SOM1 3001G3840 Multiple Sequence Alignment  UtULUREE HPLOTWR RIS AALIAG K CScKUREERDED LR AR D oK)
Zea mays: Zm000014047632 5 5 B1_3003G202600 2RO R L J3EEE V.V . 0/ K (2K R:#4/RD-D 3-E # "R ‘R D °K}
Neighborhood conservation »03m.g BPTOTWEP T BATTAG EGPCSWITTLTE] SLSNVRLT
Brassicaceae: 2 genes Triticinae: 3 genes. 13K RpJ-EEE VUK K - (&3 KR/ b4 RD:D. 'RIFR-1\DAKV/CRED 37
Arabidopsis thaliana; AT4G18130 TRIAE_CS42_3AL_TGACV1_196916_AAGES: V2K R E K KUR/ RD..D RR D K]
Zea mays; Zm00001G024238 0842 _196916. HPOTWISTEARITAG ALK G KIRIRD.D SRR D K
TRIUR3_08672 1IKOR EEE K KSR R 'RD::D R ‘R D 'K}
T-0 zea mays; zmovooteooczts ) HORVU3Hr1G051190 K_CRCKIR ESIRD.D ASNVELT
() BRADI2G42240 0/ K (e IR, 49 RDiZD. R LD K]
(curate) 0 -nn 5 10
Froaress - Oryzinae: 12 genes GG IR JRTAE U NVEYS
Your Email Poaceas: 33 genes, 2 paraogs DR HIAERR GOGGARGY  IAHGAGIETIE P DESNILT  DSNVELVE
Musa acuminata subsp. malaccensis: 4 genes K KL JEER VA K] K (K R\bs IKDIZE 36 p L R LD ]
Send your feedback Dioscorea rotundata: 2 genes K (&R R:0s PKDIZE 3-8 70 /R 5.\ K]
d AMTR_s00007p00193000 \PQTWTSIETARL ) VEEYCPERI I P VR SVITAT SNV LS
fabids: 12 genes SRR UEEE T VESCYCTH NI P RSGVE Y SNVEES
Malvaceae: 2 genes TP TIIAATSG CACTH NI P DRSCVE Y ESNVEYS
= ATIG49950 VEHGPEIHINEI P TGV VIISNVEES
1 ol ; - f Gag9502 SRR (EEE UK VANPGRS EVE Y ESNVEES
Display mode ~ ‘ & Neighborhood conservation: +/- 10 flanking genes color-coded by gene family. =— === =
P THEP TARL PV HCACTH NI P SRS GVER T SNVES
i i LUK K ERE LK ALK O KIR 2 KDE 5
Alignment overview 7000014044330 —&8aaah- >-abbbd OIS TR IV SHGAG WIS RSSVE SAVES
i " DI . ! L O THIA T AALY VESHCACTH NI NGVE VIS NVES
Multiple Sequence Alignment ~ Nn00001d011252 | = e = - — : ]
RBI_3003G202600 R e B X N 2 mm'
Neighborhood conservation N SV SO NN SIS A G T M GVAG SV MV G G NE TP SRR VESSSNITES
03m.g —_—_ — = = = = - a0 addh - AR VY AT G CEVETSNVESS
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ow do we move from manual curation to automated
iIngestion of published functional annotations

TACL

TEXAS ADVANCED
COMPUTING CENTER

 Challenge: Automate and Scale Manuscript Curation

 Approach: Capture information at the time of submission

 Objective: Prototype bi-directional links between journal articles & databases

during production

ArticleExpress

 Components:
. Wevs (author curation)
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Insert Footnotes - Insert Link - Insert Citation ~ Insert Reference ~
| Nonstructural [Q] carbohydrates (NSCs) play a crucial fole n xylem formation and represent, with water, the main . RAAUTHOR QUERES oz hnswered
constraint to plant growth. We assessed the relationships between xylogenesis and NSCs in order to (1) verify the n - n n . n - |
Extraction Rules Entity Assessment || variance explained by NSCs and (2) determine the influence of intrinsic (tissue supplying carbon) and extrinsic (water = I
|| availabiity and temperature) factors. During 2 years, wood formation was monitored in saplings of black spruce [Q2] Genotypic, phenotypic, and functional terms have been
|| (Picea mariana) subjected to a dry period of about 1 month in June and exposed to different temp amsociates W'ﬁﬂPTkP:PEV?m;G_mme"e datablase.d] IL
lease follow this link to confirm their accuracy or to edit:
in a greenhouse. In parallel, NSC concentrations were determined by extracting the sugar compounds from two hitp-farchive.gramene.org!.
tissues (cambium and inner xylem), both potentially supplying carbon for wood formation. A mixed-effect model was
used to assess and quantify the potential relationships. Total xylem cells, illustrating meristematic activity, were Once you have reviewed the terms applied, please click
N on the Gramene button below. A paragraph listing these
modeled as a function of water, sucrose, and pinitol (conditional 2 of 0.79). Water availability was ranked as the most terms with links will be added to the end of your article.

important factor explaining total xylem cell production, while the contribution of carbon was lower. Cambium stopped
dividing under water deficit, probably to limit the number of cells remaining in differentiation without an adequate
amount of water. By contrast, carbon factors were ranked as most important in explaining the variation in living cells
(conditional r of 0.49), highlighting the functional needs during xylem development, followed by the tissue supplying

the NSCs (cambium) and water availabilty. This study precisely demonstrates the role of carbon and water in | FIGURES
structural growth expressed as meristematic activity and tissue formation. » TABLES
» COMMENTS

f . . » FILE ATTACHMENT
T ExpandAl == Colapse Al

» TUTORIALS
Mobile sugars (e.g. Suc, Glc, and Fru) and sugar alcohols (e.g. pinitol) play an essential role in sustaining plant growth
and metabolism and plant signaling (Muller et al., 2011). The origin of nonstructural carbohydrates (NSCs; reserve
|| versus recent photosynthetic products) and their importance for growth processes are currently under intensive Gramene
investigation (Wiley and Helliker, 2012; Rocha, 2013). Carbon (C) incorporation during wood formation, mostly in the
form of cellulose and other cell wall polymers, determines most of the biomass accumulated by trees. In red maple Accept Edits Save Submit | Why can't| submit?

(Acer rubrum), the NSC used to build the xylem is less than 1 year old (Carbone et al., 2013), demonstrating a fast ~




g/'amene Take Home Messages

Gramene is an international collaboration with quarterly coordinated
regular release cycles

Built on best-of-class software platforms integrated via a powerful search
engine thus enabling easy access to analysis tools

Resource for hosting and browsing Phylogenetic Trees, Genomes,
Expression & Pathways data

Contributes value-added annotations from Comparative Analysis between
& within species

Interoperability & FAIR principles:

— Fits larger bioinformatics ecosystem by relying on standard inter-compatible
formats & federation among data resources

— Enables traversing to other curated, clade-specific & species-specific
resources

M Cramene -
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Scholarships for PUI Faculty to Develop
Student Projects in Genome Annotation

- | /A

Cold Spring Harbor-Laborat

dry

Apply to join us in November 2018 for a

Maize Genome “Annotation Jamboree”
and the CSHL Biological Data Science Meeting

We invite PUI faculty to apply to a Maize genome annotation jamboree on
November 10-11, 2018 at Cold Spring Harbor Laboratory (CSHL). Faculty will learn how
they can involve students in authentic research by making meaningful contributions to
genome annotation while improving reference Maize genomes at PanMaize. We will
introduce tools developed by MaizeCODE and Gramene and provide help and support for
faculty bringing these tools into the classroom. Resources are available to support travel,
room and board, and registration for interested faculty to the adjacent CSHL Biological Data
Science meeting (November 7-10). See our website for more about our current outreach

project in annotation and to learn more about MaizeCODE and Gramene.

Visit www.maizecode.org/outreach to register your interest
or send questions: feedback@gramene.org

www.maizecode.org www.gramene.org
E—— -
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How to reach us

e Gramene Network in

* Social media & news blog

4

https://www.facebook.com/Gramene @GrameneDatabase

* feedback@gramene.org & mailing list

* http://www.gramene.org/contact
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