Tutorial - cropPAL search interface
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The cropPAL home page

The home page view of cropPAL (http://crop-pal.org ) provides the user with a
introductory summary, links in the menu bar as well as several instant search
options.

The search window below the summary is the easiest starting point to search
for text (gene descriptions, titles or abstracts of studies in cropPAL) or ids
(proteins identifiers).
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Quick Search Window

The Quick Search option lets you search text
or protein identifiers by cut and paste in the
window. Click on the blue (text) or green (ID)
search button

The bottom part of the page contains the query builder tabs for creating more
complex queries regarding locations, geographical data, protein properties or
orthology.


http://crop-pal.org

The Menu links

Tutorial
You most likely reached this link as it leads to this document.

Localization World Map
This link shows the geographical distribution of the experimental studies that
were integrated into cropPAL.
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cropPAL stats
The data derived from experimental localization studies was graphed in number
against years. This shows the amount of studies published in each crop, each

year (accumulative) that are in the cropPAL database.
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Discover PEB
This link leads to the Research facility home page or the ARC centre of excellence
in Plant Energy Biology.
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cropPAL search options

The Quick Search option

The first step for any search is choosing the crop species shown on the left. It is
possible to choose from one to all crops. In order to do a quick search us the
Quick Search window on the right of the front page. This search will allow you to
search for keywords in the gene description, title or abstracts of experimental
studies. Enter you keyword (e.g. peroxidase) and press the blue text search
button. Alternatively, you can search for protein identifiers (e.g. MLOC_19297.1)
to retrieve cropPAL data for the matching entries. Using identifiers press the
green button to retrieve results.

Crop choice

For starting any type of query, choose the crop species you would like to search. You
can click on one single crop or multiples for searching several crop data sets in series
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Quick Search Window

The Quick Search option lets you search text
or protein identifiers by cut and paste in the
window. Click on the blue (text) or green (ID)
search button




The Query Builder

The first step for any search is choosing the crop species that you want to query
from the left side. It is possible to choose one, several or all crops. Users can
access the query builder in the lower part of the portal. There are 4 query
categories (Subcellular Location, Protein Properties, Homology, Affiliations)
displayed as tabs.

Crop choice

For starting any type of query, choose the crop species you would like to search. You
can click on one single crop or multiples for searching several crop data sets in series
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Query building tabs

¢ Q Subcellular Location Q Protein Properties Q Homology Q Affilations

Choose the type of filter you want to apply (or question you want to ask)



Choose the category of queries and then choose the filter options (e.g. BaCeLo,
plastid etc.). Then add the filter to the query by pressing the + add to query
button on the left.

This will open the query window and display the filter and the query builder
buttons (), AND, OR to add more filters. Once done with the building. Press the
“Query” button and retrieve the results.

Customize the filter

Each query tab contains several filters to build queries. Customize the filter to create
query conditions that will answer your questions you have towards the data

Q Subcellular Location Q Protein Propeffies Q Homology Q Affilations

Find Zea mays proteins where the... (Tqstart a query or add another filter to your query select a filter below and press the — 4 add toquery  button.)
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* Add filter to the query
Adding the filter will lead to the appearance of the Query Window
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The Query Categories

Subcellular Location Queries

This contains filters for subcellular locations. There are two sections,
experimental data (top) and predicted data (bottom). The data can be filtered by
type of experimental (GFP or MS or either), predictor (BaCeLo, Predotar, ..., any
or concensus) and subcellular location (plastid and, or nucleus and, or ...). The
drop down bars allow inclusion (“is in location xyz”) or exclusion (“is not in
location xyz”) of locations. Subcellular locations can be added using the tick box
lists as well as clicking on a location in the cell schematic.
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Add your filter to the Query

Adding the filter will lead to the appearance of the Query Window
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In order to make the quick query window reappear go back to the home page

using the home page link in the top left corner. Alternatively use the last filter in
the Protein Properties tab for the ID query and the first filter for text earch in the
protein description.



Property Queries

The cropPAL data sets can be filtered for protein properties. This includes
protein descriptions (Ensembl annotations), protein size (amino acid length),
molecular weight, isoelectric point, GRAVY, chromosome or assembly location of
gene encoding the protein and protein features (GO terms or interpro motifs).

Choose a filter and enter your criteria. Then press the add button on the left to
add it to the query.

Query category
Find Zea mays proteins where the... (To start a query or add another filter to your query select a filter below and press the — 4 addto query button.)
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Add your filter to the Query
Adding the filter will lead to the appearance of the Query Window
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In order to make the quick query window reappear go back to the home page
using the home page link in the top left corner. Alternatively use the last filter in
the Protein Properties tab for the ID query and the first filter for text earch in the
protein description.



Homology Queries

The orthology filters included in cropPAL derive from either (the top filter) a
reciprocal BLAST of crop proteins against Arabidopsis thaliana proteins
(TAIR10) or (the bottom filter) using the homology tree generated by Ensemble
using TreeBEST ( http://plants.ensembl.org/info/website/ftp/index.html ).

Query category

rties Q Homology Qatfidions
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Q Subcaluiar Losation ~ Q Protein Pr

Reciprocal Blast

.. Arabidopsis orthologs with biast match score greaterthan 500 and Arabicopsis consensus location n
0 cytoso O mitochondrion

O peroxisome O vacuole secrtory

O endoplasmic reticulum secretory

Start = R I
. localized (by MS/MS cr GFP) in
reading O s 0o
O plastid O peroxisome
here - *wow o D sy Pbisisin SRR i

O plasma membrane secretory

Protein trees . Rgciprocal BLAST .
This will find the crop proteins This will find the crop prc?telns
that have Arabidopsis

that have orthologues in another
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the top match between two sequences
after doing a BLAST both ways

Add your filter to the Query
Adding the filter will lead to the appearance of the Query Window

Home f4 Tutorial ® Localization World Map @ cropPAL stats «i Discover PEB »
ORYZA TRITICUM Experimental location is inferrdll by GFP or MS/MS to be in
SAVITA AESTIVUM

AND
Protein has identifiers in thosqlin list [ 1

Choose Rice

ZEA HORDEUM
MAYS VULGARE

¥ Choose Maize

Submit your query

link more filters from
the query tabs into your query

Not all proteins have homology matches due to evolutionary genome differences.
In order to make the quick query window reappear go back to the home page
using the home page link in the top left corner. Alternatively use the last filter in
the Protein Properties tab for the ID query and the first filter for text earch in the
protein description.


http://plants.ensembl.org/info/website/ftp/index.html

Affiliation Queries

The affiliations filter allow the user to filter cropPAL data for individual
experimental studies, the study origin (country, institutions), study author
names, year of publication as well as keywords within titles and abstracts of
experimental studies.

Query category

QSubceluiar Location  Q Protein Properties  Q Homology

Find Zea mays proteins where the... (To start a query or add another Tilter 10 your query select a filter below and press the — + add o query  button.)
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Sta.rt e O e W = filter that can
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Add your filter to the Query
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Adding the filter will lead to the appearance of the Query Window
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The second last filter lets you choose one country at a time giving you the option
of all the countries that contributed studies to cropPAL for the species you have
chosen. The last query lets you choose several countries at once from all the
countries in the world.

In order to make the quick query window reappear go back to the home page
using the home page link in the top left corner. Alternatively use the last filter in
the Protein Properties tab for the ID query and the first filter for text earch in the
protein description.
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Query

stacking

Building multi-filter queries can be achieved by pressing the AND, OR functions
underneath the query window inbetween adding each filter from the query tabs.

The ful

1 query will appear in the query window.

Example:

Question: I want to find all proteins in maize that are on the plastid and have
experimental evidence. These proteins have orthologs in Arabidopsis and
SUBAcon determined plastidal location or in rice with experimental evidence.

Start:
1.

2.

10.

choose maize from the top left species choice menu

choose the Subcellular Location tab and the top filter for experimental
locations in the plastid

add filter and start the query window

select AND to prepare for the next filter.

Since there is an AND as well as an OR we need brackets so that we do not
end up with all plastid proteins in rice (query part after the OR)

go to the Homology tab and add the Arabidopsis comparison for plastid
and add to the query

select OR under the query window

Go to the Homology tab and select the EnsemblPlants Homology Tree
filter and choose rice, threshold and type of homology

add to query and close the brackets in the query window. The query
should look similar to the below:

Press Query and wait for the result tab to appear.

Experimental location is inferred by GFP or MS/MS to be in

AND
(

Has any ortholog with { blast score > AND arabidopsis
consensus location targets it to }

OR

Has any homology with { homology identity > AND homology type

is

)

AND Rice targets it to }
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Result Views

Result Tabs

Each query and each crop selected will result in a new tab that appears after
pressing the Query button under the query window (or the blue/green Search
button next to the Quick Search window. The result tabs are yellow and the
query tabs are blue. You can run more queries and create more result tabs. They
all stay open. To close them, press the x in the top right of the result tabs.

Q Subcellular Location Q Protein Properties Q Homology Q Affilations i SQLtest
1 Q « K ] » page size: 20 - Showing page 1 of 161 (3210 total hits) What's this query @ & Download
Locus Predictions GFP MS/MS Homologies
AC148152.3 FGP005 plastid:22833285 zmays: GRMZMBG617209_PO1 (within_species_paralog) 74

taestivum: Traes_4BS_0992B075F.1 (ortholog_many2many) 67
taestivum: Traes_2BS_B711409FC.1 (ortholog_many2many) 65
taestivum: Traes_2DS_487F6EB52.1 (ortholog_one2many) 65
taestivum: Traes_2AS_768355513.1 (ortholog_one2many) 64
taestivum: Traes_2BS_EE7040CAS.1 (ortholog_many2many) 61
zmays: GRMZM2G066358_P01 (within_species_paralog) 60
hvulgare: MLOC_67637.1 (ortholog_one2many) 53

zmays: GRMZM2G420407_P01 (within_species_paralog) 49
zmays: GRMZM2G007140_P01 (within_species_paralog) 47
zmays: GRMZM2G119116_P01 (within_species_paralog) 41
zmays: GRMZM2G144668_P01 (within_species_paralog) 34

Do ion: 1-ami 1 oxidase [Source:UniProtKB/TrEMBL;Acc:B6TBU1]
Arabidopsis BestMatch: AT1G06620.1

The Result tab displays the hits to your query in tabular format.

Tabular result view Result tab

each species and/or each query opens a separate
What's this query @ 4» Download

QProteinProperies  QHomology  Q Affations

Results query information
=

o i and download option for
. S s reirats results table
Display columns o
can be
customized
|
1
Query hit IDs \
. $ v Homology matches
Best Arabidopsis match Localization information The closest homolog for each species is
Description: Os0190191500 protein; Putative mitochondrial processing peptid . . . . .
(SourcaUNPrOIGITIEVBLIACQSSNA] including literature given in the homology column as a
Arabicopsi Besatch ATIGS1980.1 ) : )
Adpse et e Potdes iy 18 e references hyperlink to the respective flat file
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In the left column the ID of the hit is displayed under “locus”. This columns has
an arrow appear when your mouse runs over the right hand column corner. This
Arrow opens a drop down menu to customize displaying other available data for

the protein hits.

Tabular result view

Resul
LICRENE, :
- h d/ h

oo - [ eacn species and/or eacn t
TG OUrTg SOy oy e A possIDIe It
SUBA Consensus: [plastid] @ Locus
0S01T0191500-01 O Desaription

@ Predictions. Q Subcellular Location Q Protein Properties Q Homology Q Affilations

& GFP

& Ms/Ms

O Publication 1 Q 4 ] M ] page size: 20 - Shov

O Cross References

& Homologies

O Length Locus ictions GFP

O Iep

O GRAVY

O Mt 0S01T0191500-01 mitochondrion: 17383966

Display columns
can be
customized

Query

Description: Os01g0191500 protein; Putative mitochondrial processing peptidase; Uncharacferized pt
[Source:UniProtKB/TrEMBL;Acc:Q5SNJ4]

Arabidopsis BestMatch: AT1G51980.1

Arabidopsis Description: Insulinase (Peptidase family M16) protein;
SUBA Consensus: [mitochondrion] \

hit IDs

Best Arabidopsis match

Description: Os01g0191500 protein; Putative mitochondrial processing peptid:
[Source:UniProtKB/TrEMBL;Acc: Q5SNJ4]

Arabidopsis BestMatch: AT1G51980.1

Arabidopsis Description: Insulinase (Peptidase family M16) protein;

SUBA Consensus: [mitochondrion]

Loc

Underneath the locus ID there is the description as given in the EnsemblPlants
genome annotation. Below the hit protein description you find the best match in
the Arabidopsis proteome (reciprocal BLAST) including the description the the
SUBAcon (consensus) location sourced from SUBA.
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In the other columns to the right you find the location information. The
predictions column displays the different predictions made by all predictors, the
experimental columns are devided into GFP and MS. They show any
experimental evidence attached to the hit. The PubMed IDs are hyperlinked to
the NCBI page.

The right column shows homology matched from the EnsemblPlants tree. If
there is more matches than the height of the row allows, use the scroll bar to
look at the hits. Each hit displays the EnsemblPlants ID, the type of homology
match as well as the identity. All IDs are hypelinked to their individual factsheets.

Result tab
ch species and/or each query opens a separate
What's this query @ #» Download

Q Protein Properties Q Homology Q Affilations

K LI ] pagesize: 20 v Showing page 1 of 49 (973 total hits) What's this query @ & Download R

3 » esults query information
Do / o \ and download option for

mitochondrion: 17383966 mitochondrion:23027867 zmays: GRMZM2G166646_PO1 (oriholog_one2one) 83
mitochondrion: 19010998 hvulgare: MLOC_64514.1 (ortholog_one2one) 82 resu |tS table
mitochondrion: 16443157 taestivum: TRAESIBF096900080CFD_t (ortholog_one2one) 82
mitochondrion: 16420260 taestivu . 6850784D1.1 (ortholog_one2one) 80
mitochondrion: 15258153 taestivu 8B62E18BF.1 (ortholog_one2one) 78
mitochondrion: 15069638 osativa: 0S01T0739000-01 (within_species_paralog) 61

plastid: 21433289 osativa: 0S05T0524300-01 (within_species._paralog) 60
plastid: 17189339 athaliana: AT3G16480.1 (ortholog_many2many) 56

athaliana: AT1G51980.1 (ortholog_many2many) 55

osativa: 0S01T0966300-01 (within_species_paralog) 46

osativa: 0S01T0711100-01 (within_species._paralog) 22

osativa: 0S03T0212700-01 (within_species_paralog) 21

L

otein; Putative mitochondrial processing peptidase; L iz protein; cDNA clone:. , full insert sequgnce’

:c;gesosl:u‘z]

r“\ase (Peptidase family M16) protein; \

rion] \ — — —

3_1 v Homology matches

’mlf’f'dsl':‘:tf:‘md Localization information The closest homolog for each species is
including literature given in the homology column as a

o ity M16)proten; references hyperlink to the respective flat file

The right top corner shows the query when clicking on it. If you have several
results windows open, you can check which query they derived from. Next to the
Query info is the Download button. This allows you to download the results table
as acsv.
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Protein Factsheets

Each protein hit can be selected to open its factsheet. The fact sheet displays an
overview of all information regarding localization, protein properties and
sequences.

About CropPAL

—
’ p{am energy| biology

subcellular ocalizations using potein sequonces.
Plant Enargy Bioogy Home ocelular localizat 9 proten seq.

J o 12 cropPAL factsheet
g [ o ] data types

s Papors

o “ o gfp: 17369966 ol
P: plastid mitochondrion:10010098

- s oG 0000 e, K hen, W s, LEdrin, A4 il W
Plog;  Mitochondrion V 5 .. Pen, wstrala,
Py 21420200 At A, AE T L Healwoned
ine — Uy & W A, Comer 608, i i Overview of localisation calls
LocaationSummary T Y g, VX 80, YQForg , L Guo —> and experimental studies
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Description J013073N:

[SourcoUNProIKBTEMBL Ace GSENI] ' > associated terms and
Mot ot oson physical properties

IEP (calculated) 7.152
GRAVY (clouted) 0000
Lavgth 505 amino s
Sequence  MYRMSGL GAIKRIGL DGEHUIVA TRCASTSV AGRSSGGF WIVLTGAR SUALPPRD FTLRGUTE PRPLPOLY EPGATKIT TLANGVKE ASETTPGS SCSVVYT ]
BLAST  NCGSUKEA PETLGAT LLGCIAYT TTTNASHL RWWRELEA VGGIVKAS AREHHSY SYAALKTY HPEHVEUL TDCVRNPA FLOWEVKE QIFKLKAE LAEASSHP
ETFLLEAL HSTOYSGA LATPLIAS ESSVSRLN TNVLEYFL AGNYTAPR TVLATOY DHDELVSI AEPLLSON PGYTGPAK PUSTIVGG SYRRTADS SHTOVALA .
FEVPGOIL KEKEFVTY SULOTLLG GGGTYSWG RIGKGLYS SLAHLAUE FDQIRSIA APKOWSN TGLFGINT STORAFUP KAIDLATR ELTSLATP GRVOQTOL crop protein sequence
DRAKATAK SALLINLE SKASATED MGROILAF GERKPVEN LLKAVDGY TLADITAL AEKLISSP LTWASHGN VLIPTYD SUSGAFRS K h -
Bost Arabidopss Soquence Match | MYRTAASR ARALKGYL TRSLRPAR YASSSAVA ETSSSTPA YLSWLSGG SRAALTSL DwPLaovs LeprLaok vepsiiar Tk serren priszay | —— @NA best Arabidopsis match
AT101001)  VDCGSIVE APYTHGAT HLLERWA KSTLWATH FRLVRELE ALGOVTSA SASRECHS YTIOALKT YPEAVEY LIDSVRNP AFLDWEWN EELRKY EIAELARY ) ’
PUGFLLEA THSAGYSG PLASPLYA PESALDRL NGELLEEF MTENFTAA RMVLAASG VEHEELLK VAEPLTSD LPNVPPQL APKSQYVG GOFRQHTG GEATHFAV information
AFEVPG NEKEAVTA TYLOMLHG GGSFSAG GPGKGHS WLYRRVLN EYOEVOSC TAFTSIFN DTGLFGIY GCSSPOFA AKATELAA KELKDVAG GRNOAHL
DRAKIATK SAVLINLE SRATAAED IGROILTY GERKPDQ FLKSVDOL TLKDIADF TSKVISKP LTHGSFGD VLAVPSYD TISSKFR

SUBAcon: mitochondrion] -

Hydropathy for 0801T0191600-01 (Oryza Sativa)
—— 9 AA movi —— 19 AA movir —

—_— Hydophobicity profile

Sequence Number

1 you fnd thie resource useful please cite:

Jan R Casteden  Richard Jacoby and ARG contre
Austaia a

On the left side is the location summary that shows how many times a
subcellular location was called (either predicted or experimentally). The cartoon
schematic shows the normalized calls (fraction of calls for each compartment).

Subcellular Localization

Localization Summary:

mitochondrion m plastid o
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The protein annotations are all hypelinked to their databases. This allows easy
access to more detailed information.

Protein Annotations eggNOG:COGO0612 | EMBL:AK071930 | EMBL:AP002743 | EMBL:AP008207 | EMBL:CM000138 | EnsemblPlants:0S01T0191500-01 |
EnsemblPlantsGene:0S01G0191500 | Gene3D:3.30.830.10 | GenelD:4327300 | GO:G0:0003824 | GO:GO:0046872 | Gramene:Q5SNJ4 |
InParanoid:Q5SNJ4 | InterPro:IPR007863 | InterPro:IPR011237 | InterPro:IPR011249 | InterPro:IPRO11765 | KEGG:0sa:4327300 | KO:K01412 |
MSU:LOC_Os01g09560 | MSU:LOC Os01g09560.1 | OMA:ALHSTGY | PaxDb:Q5SNJ4 | Pfam:PF00675 | Pfam:PF05193 | PRIDE:Q5SNJ4 |
i :Q5SNJ4 | JPO00000763 | T 270431 | RefSeq:NP_001042272.1 | SUPFAM:SSF63411 |
UniGene:0s.5825 | UniProt:Q5SNJ4

For continuing the search go back to the previous tab or click on the back to
CropPAL search in the top left of the factsheet page.

A

Plai
[Back to CropPAL search] [CropP.
Search for another protein fron

Subcellular Locz
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