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[bookmark: _Toc399157176]Trematode.net Data-Mining Portal Usage

[bookmark: _Toc399157177]TremaGene

[bookmark: _Toc399157178]URL:
http://www.trematode.net/TN_frontpage.cgi?navbar_selection=tremagene&subnav_selection=tremagene

[bookmark: _Toc399157179]Overview:
Access into the TremaGene database frequently comes from other tools within the Trematode.net site such as the contig links from TremaPath which directly jump to the details pages that are the terminus of a TremaGene search, or from associated external sites. But the TremaGene Database Search tool can also be used to extract custom slices of our database using available annotations. This tool is also very useful for retrieving the full protein or nucleotide fasta of our genesets, or of the slice you define, using the appropriate Download links.

[bookmark: _Toc399157180]Search Interface:
[image: Macintosh HD:Users:jmartin:Desktop:Nematode.net 2014 update & Trematode.net introduction:PAPER:Supplemental Final Figures (V4):TN_TremaGene_Interface.tiff]
[bookmark: _Toc399157181]Supplementary Figure S1: The front page of the TremaGene search interface.


[bookmark: _Toc399157182]Results Page:
[image: Macintosh HD:Users:jmartin:Desktop:Nematode.net 2014 update & Trematode.net introduction:PAPER:Supplemental Final Figures (V4):TN_TremaGene_Intermediate.tiff]
[bookmark: _Toc399157183]Supplementary Figure S2: The search results page, providing a view of the data subset defined using the submitted filters.
[bookmark: _Toc399157184]Detailed Report Page:
[image: Macintosh HD:Users:jmartin:Desktop:Nematode.net 2014 update & Trematode.net introduction:PAPER:Supplemental Final Figures (V4):TN_TremaGene_Details.tiff]
Supplementary Figure S3. The detailed report page. IPR (InterPro), GO, KO and stage specific expression (FPKM) annotation can be seen here, as well as links for downloading protein and nucleotide fasta, for jumping into the TremaPath viewer centering on the reported KO ids and for forwarding the sequence into TremaBlast for further analysis. Additional (but unseen in this example) annotations include status as a putative chokepoint enzyme, and ChEMBL associated drug target information (currently only available in NemaGene).




Detailed Usage Instructions
[bookmark: _GoBack]TremaGene can be searched using InterPro, GO and/or KO id filters. First click on the [+] Expand label for the Species selection section and select 1 or more species to start your query. Note that if you select no species from the list, your query will be applied to all species in TremaGene (depending on the complexity of your query, this may take a long time to complete). After selecting the species to focus on, open the sections below to set specific filters you'd like to apply. You're able to request a specific gene name (or comma-delimited list of gene names), orthologous group name if such is available, InterPro id, GO term and/or KO id. You are allowed to enter comma-delimited lists of any of those ids as well. Note that filtering on multiple ids of a single type will return genes/transcripts annotated by any of those ids. But if you set filters using 2 or more id types (i.e. InterPro id + KO id), each gene or transcript returned will be required to have at least one id from each list you supplied.

You will then arrive at a page showing the slice of data you've retrieved from TremaGene. The Query Definition section now displays the query you made to extract the results below. Then the Data Download section allows you to download the full fasta for all the genes/transcripts you requested. Note that if the type of fasta you request (nucleotide or protein) doesn't exist for any of the genes or transcripts in your list, the output file will still display the gene name(s) as headers, but the sequence record for those will be empty. The Results section will list all the genes and/or transcripts in your return set, organized by species, then by group if available (typically groups built by software such as orthomcl or inparanoid). Each gene or transcript name is a link that will take you to a final detail page showing the available annotations for that entity. You will also be able to download that single entity, or forward its sequence into TremaBlast for further analysis. For more information on TremaGene and the available annotations see the TremaGene FAQ.






[bookmark: _Toc399157185]TremaBlast

[bookmark: _Toc399157186]URL:
http://www.trematode.net/TN_frontpage.cgi?navbar_selection=tremagene&subnav_selection=tremablast

[bookmark: _Toc399157187]Overview:
TremaBLAST is used to search for your sequence(s) of interest amongst a user defined set of protein sequences representing the genesets of our hosted trematode organisms (that have genesets available). Databases may include the protein products of predicted and/or final genes from draft and/or finished genomic assemblies. Where multiple isoforms were predicted, the TremaBLAST database will only utilize the longest isoform per gene loci. Gene names reported can be looked up directly in TremaGene, and are also detailed in the TremaGene FAQ.

[bookmark: _Toc399157188]Search Interface:
[image: Macintosh HD:Users:jmartin:Desktop:Nematode.net 2014 update & Trematode.net introduction:PAPER:Supplemental Final Figures (V4):TN_TremaBlast_Input.tiff]
[bookmark: _Toc399157189]Supplementary Figure S4: The TremaBlast query interface.



[bookmark: _Toc399157190]BLAST Results :
[image: Macintosh HD:Users:jmartin:Desktop:Nematode.net 2014 update & Trematode.net introduction:PAPER:Supplemental Final Figures (V4):TN_TremaBlast_Results.tiff]
[bookmark: _Toc399157191]Supplementary Figure S5: The TremaBlast results emailed to the user.




[bookmark: _Toc399157192]BLAST Algorithm:
The TremaBLAST pages use WU-BLAST 2.0 (1). Washington University BLAST (WU-BLAST) version 2.0 is a powerful software package for gene and protein identification, using sensitive and selective similarity searches of protein and nucleotide sequence databases. The feature list for WU-BLAST 2.0 is large, please visit http://blast.wustl.edu/ for more information on this software package.




[bookmark: _Toc399157193]TremaBrowse

[bookmark: _Toc399157194]URL:

http://www.trematode.net/TN_frontpage.cgi?navbar_selection=tremagene&subnav_selection=tremabrowse
[bookmark: _Toc399157195]Overview:
TremaBrowse is a collection of trematode genomes annotated with gene predictions and displayed using the GBrowse (2) interface. Gene names are those assigned by the various gene calling mechanisms employed during gene prediction and may be subject to change. Minimal annotation is made available in the gene list using either final gene product information as annotated by the BER pipeline, or information derived from WU-BLAST mappings to NR using a post-alignment cutoff of 35 bits + 55% identity.


[bookmark: _Toc399157196]Gene List Interface:
[image: Macintosh HD:Users:jmartin:Desktop:Nematode.net 2014 update & Trematode.net introduction:PAPER:Supplemental Final Figures (V4):TN_TremaBrowse_Genelist.tiff]
[bookmark: _Toc399157197]Supplementary Figure S6: The TremaBrowse gene list for Fasciola hepatica.




[bookmark: _Toc399157198]GBrowse Results:
[image: Macintosh HD:Users:jmartin:Desktop:Nematode.net 2014 update & Trematode.net introduction:PAPER:Supplemental Final Figures (V4):TN_TremaBrowse_View.tiff]
[bookmark: _Toc399157199]Supplementary Figure S7: The GBrowse interface with annotations, for the gene D915_00003 from Fasciola hepatica.



[bookmark: _Toc399157200]TremaPath

[bookmark: _Toc399157201]URL:
http://www.trematode.net/TN_frontpage.cgi?navbar_selection=comparative_genomics&subnav_selection=species_tremapath

[bookmark: _Toc399157202]Overview:
To view KEGG release 68.0 associations for any of the species listed in TremaPath, simply click on “View” in the TremaPath link, then provide an e-value cutoff to recruit alignments to the KEGG defined pathway maps. Mappings are performed using BLAST to align transcripts to the KEGG genes database (the KO annotated only fraction of release 68.0). The KO ids of the subjects hit are used to relate nematode sequences to the KEGG pathway maps. Choosing a less stringent score will be more sensitive, but can introduce false positive mappings.



[bookmark: _Toc399157203]E-value Threshold Interface:
[image: Macintosh HD:Users:jmartin:Desktop:Nematode.net 2014 update & Trematode.net introduction:PAPER:Supplemental Final Figures (V4):TN_TremaPath_Thresholdselection.tiff]
[bookmark: _Toc399157204]Supplementary Figure S8: The interface for entering an E-value significance cutoff for Fasciola hepatica.





[bookmark: _Toc399157205]KEGG Pathway Selection Interface:
[image: Macintosh HD:Users:jmartin:Desktop:Nematode.net 2014 update & Trematode.net introduction:PAPER:Supplemental Final Figures (V4):TN_TremaPath_Pathwayselection.tiff]
[bookmark: _Toc399157206]Supplementary Figure S9: KEGG pathway selection interface.



[bookmark: _Toc399157207]Tremapath Results Interface:
[image: Macintosh HD:Users:jmartin:Desktop:Nematode.net 2014 update & Trematode.net introduction:PAPER:Supplemental Final Figures (V4):TN_TremaPath_View.tiff]
[bookmark: _Toc399157208]Supplementary Figure S10: TremaPath Results for the “Citrate Cycle (TCA Cycle)” pathway in Fasciola hepatica.






[bookmark: _Toc399157209]Microbiome Interaction

[bookmark: _Toc399157210]Access: 

Microbiome Interaction reports can be found through direct links in the dropdown menu on the main page


[bookmark: _Toc399157211]Example URL: http://www.trematode.net/TN_frontpage.cgi?navbar_selection=environmental_interaction&subnav_selection=opisthorchis_viverrini_project_page

[bookmark: _Toc399157212]Microbiome Report Example:
[image: Macintosh HD:Users:jmartin:Desktop:Nematode.net 2014 update & Trematode.net introduction:PAPER:Supplemental Final Figures (V4):TN_EnvironmentalInteraction_Page.tiff]
[bookmark: _Toc399157213]Supplementary Figure S11: An example of a microbiome report on the interaction of O. viverrini with its host microbiome. 


[bookmark: _Toc399157214]Detailed Methods for Data Production

[bookmark: _Toc399157215]SNP calling and annotation

NemaBrowse has been updated to feature tracks displaying SnpEff-annotated variants (3) from different population of helminthes. Genomics reads from different populations were mapped against the genomic reference hosted in NemaBrowse (an assembly of the susceptible genomic reads themselves) using BWA mem v0.7.5a (http://bio-bwa.sourceforge.net). The alignments were then filtered, re-aligned around indels, and processed using the GATK Unified Genotyper (4) to identify snp loci. Post-identification filters were run to remove low confidence polymorphisms, and the results were fed into SnpEff for annotation.  Snp loci falling in coding regions were labeled as synonymous or non-synonymous changes (or ‘both’ in cases where more than a single alternate allele was found, and those alternate alleles resulted in different state changes of their amino acid). Annotated loci from the populations are loaded as separate tracks in GBrowse instance hosted in NemaBrowse.  


[bookmark: _Toc399157216]FPKM calculation

NemaGene and TremaGene now leverage our ever-growing collection of RNAseq data, allowing us to annotate many genes with stage and or tissue-specific normalized expression data in the form of FPKM (Fragments Per Kilobase of transcript per Million mapped reads) values. Available RNAseq for a given species is mapped back to annotated reference using TopHat (5), and then htseq-count (6) provides a number of reads mapping to each gene.  That count is then converted to FPKM for each gene using the formula:

FPKM =  count / (gene_length_in_kb * library_size)

where the ‘library_size’ is equal to the sum of reads mapped across all genes in the sample, in millions.   





[bookmark: _Toc399157217]References

[bookmark: _ENREF_1]1.	Lopez, R., Silventoinen, V., Robinson, S., Kibria, A. and Gish, W. (2003) WU-Blast2 server at the European Bioinformatics Institute. Nucleic acids research, 31, 3795-3798.
[bookmark: _ENREF_2]2.	Stein, L.D. (2013) Using GBrowse 2.0 to visualize and share next-generation sequence data. Brief Bioinform, 14, 162-171.
[bookmark: _ENREF_3]3.	Cingolani, P., Platts, A., Wang le, L., Coon, M., Nguyen, T., Wang, L., Land, S.J., Lu, X. and Ruden, D.M. (2012) A program for annotating and predicting the effects of single nucleotide polymorphisms, SnpEff: SNPs in the genome of Drosophila melanogaster strain w1118; iso-2; iso-3. Fly (Austin), 6, 80-92.
[bookmark: _ENREF_4]4.	DePristo, M.A., Banks, E., Poplin, R., Garimella, K.V., Maguire, J.R., Hartl, C., Philippakis, A.A., del Angel, G., Rivas, M.A., Hanna, M. et al. (2011) A framework for variation discovery and genotyping using next-generation DNA sequencing data. Nat Genet, 43, 491-498.
[bookmark: _ENREF_5]5.	Trapnell, C., Pachter, L. and Salzberg, S.L. (2009) TopHat: discovering splice junctions with RNA-Seq. Bioinformatics, 25, 1105-1111.
[bookmark: _ENREF_6]6.	Anders, S., Pyl, P.T. and Huber, W. (2014) HTSeq: A Python framework to work with high-throughput sequencing data.


19

image3.png
‘TremaGene Search Results
o tatio bolow s sl o your s, Thecp sectn sows th iy st oo i o gesianscr it it s
Gemorod 1 o o 5330 Thin bl b svalaie ki o yr ocod oty 4Py B i ks AP Yo
i TramaPai ptnasy ascatons (£ amictaton & svelase) and o Gewars 1 $aqvanc o TrmaBLAST f secuence o s vaiaie

For e ifrmaton on TremaGen anctaton, ses e TIATAGATE FAQ

Stecios oquestad Fascia epatca(Gonesel)Scilosoma marsoni(GeneSel)
Spocit genes o ranscrts mopesid:  na

Spocigene faniles, sogrups orcusters

reqsios

Spocic roads roquetos

Spocicstages andl sves roqestod: 1

Rocuestod PR s PRODGBGIPROOTTOR

Roquesiad GO s Goomerer

Roquestad KO s: m
T
Gonaor Farscrptram: 091514070

Astora

Orgar: Fasciola ppaica

Dstatype e

Oata s Hominh Goore nifave prject

BRO13026(vauea) - Toavicopaptde ropetcoiaining
ok 3630) Torabcpapde i hehcar
IERO1S205 (v 50.25) - Somvesnine posghatase, PPPS

e IERODE1ES (v 3027 Sarmatvoonne-spachic powh prosphasa (S nckosy
torprospratase
EROOBES (o do-17)- Hotalo dopaden hosphatase

IERO01440 (v 6008 Towmicoperta TPR-|
[BROLTTSA (ovaue'3 2005)- Toaticopopicarpest
500048877 ovalu:150.2) - Moocar Frcton:metl o binding
(vl 60.09) - Nelecir Funcian proo by
e ‘GOONGTS] (evalue1 3.21) - Molda Functon:hiossscy
1500005485 (evalue 136301 Mol Fucton: bdng
‘COG0722 ovon 1 302) - Moloass Fonchon.prsen sasnathvocnn phsshotase

vty

Kows: KOAGD (ovae: 4-100) - CrmaPa i) srnlimonios protenphosphaase PYS.
A ol (s00) - FPRM.2 5041004442053

Rttsoq based axressio: A i (S0 - KM 3087085150784

£ (age) - FPH 1387841084044

Noceotde sequence: BLAST s sequence Dosnoa 0 seqercs
ATGGCATCOOTGOATGTCOAGGACTAGCOOACGCGTTCAMGCCAAGCAATAAATAC
TTCAGGOATC G TOATTATATAAGGCCATCOAGAGTATACGAMGCCATAGAMCCARG
CAAACCGCCATTTGCTTTTCCAACCGAAGTTTGRCATACC TICGAACCGANTGCTTCGGA
TACGCTCTTANTGAT GO T COAGAGCAATCGCGATTGACAGTTCATAGATTAGGGCTAC.
AT CGAGL AT CCCTATATGGCACTGGAMGTTCAAAGAAGE TCTGAGTGALTTG.
ACAGTOTATGCOCAT GOCACCOAAGCATAGAGAACGCGACCAAAGTTAAGGANTGT
CACAMATATACC GCCOACOACTTTTTGAGAAGGCTATAGCAGTCOAGAMAGECTCC.
GGG GG TGATC GGG TTTCT BTG TGACAGAGTCATTIAT TTIGRCTTTGATG
AR CATTATAAGCTCAGAAGAMCTT CACCGAMGTATGCTAGTTATTCTAAGGGAC:
T TACCATACCTTCOGTCTTTGICAGTTTGGTAGAAATTANTGTTCCAGATGATACE.
AAATTCACGGTTTGTGGGGATGTICACGGTCAGTICTATGACCT TATGAACATATTCGAT

T TAACGGOCTACCCAG A GAGAACCCATATT AT CAAGGGCGATTTCGTAGACCGT
ORI AT CIATCACGAGGTAGGTTTCTANGTACAARAAGACTT TAAAACGARTAR
Protinsequence: BUAST (s ssquence Downoad 1 seqense.
ASVDVEELADAFKAGANKYFRDGDVKAEEYTHAETKETAICFSNRSLAYLRTECFG
VALNDASRADSSYIKGYVRRATAVALEFKEAL SDLETCHRMAPNORRTRAKVKEC
ORIV FEKAVEEK ASALESF DPSTVSVESSYDGPHLEVGESGNECVIESFMULY
EVKAGKKLHRKYALVLROVY OYLRSLSSLVENVPOOTKITVCGOVHGORYDUNNID
[NGLPSKENPYLFNGDFVDRGSFSVECHTLLGFKLLYPNHPYLSRGK/SKYKKTFIE.




image4.png
TremaBLAST - Map your sequence fo our Tremaiode profei databass collcton

et your sequence ersus Trematods g nd anscrp coluctiors

AT s 1 s for e soerc()of et amorgt e e st o rt scusrcs s g of ot
T e craanar (s ot S S CBRRec 13 e e e 601 5 s it 10 G o
e s o s A 30RO BB ot oy A A oS

o e et can b ok ey TG, e o sl i Tsmire FAQ,

T TmABLAST pges us WU BLAST 20 (G W. 199 2102) Wasirgen Uy BLAST 1 SLAST) esin 20  povert
S oo o B0 s e s s 30 8o Sy couehe of poSe S04 SO Q0.
T ot o VL BLAST 20 2 . o v S G o s o o1 s P

‘ot your BLAST o

210 tpoous 1o w0 et our ol s Slow Al 10 1 et your Quarysocnc 1 oo
et chocan e v o BLAST Y wht 0, sl s 1110t 0 sk o ey A 4 s 0 S ot
e e aepins . T oy e e BT S o a1y e b

Soecta BLASTypo useon i ey

e TEED

P —— il

e ) P ‘

e e e T —) Gt

Mool it fm

o — S

et i G Eremes
R — promescie i

Pross the BLAST Search bufton 1o @xecute your ob P e

(o e ek ek s5et e e a0 Sntsara o
ey Totinaz regens





image5.png
ShO [04-Nay-2006) [1inuz26-x64-T3ILFPES 2006-03-10T17122128)

Soprriane (©) 19962
e

A,
TR I B e e

Fransiating borh strands of query sequence in AL € reuiag frames

sescenseg. 111015

Seduenses procing High-ssoring Segaent Paises ke
it

e s

Sty 61 VrmE L areAR e PR TR R L LCORVRRCLRCERR 120

sesees 121 TenmasaroOrIEILS 101

e -t





image6.png
TremaBrowse for Fasciola hepatica

Tremageouse s acolecton o remaiode genomes antae i gens eeicionsand dspayed usng e G nefce. Gene namesare
hose ccgnad by 12 b Gons 3G mechans acy 5 G gens PO d may b 3o > hange. BER g ot
amesar dplyod 0 hop usrs o fosres o iarot.

et Found 14535 anotted enes forFasila napatca (vt Aok ma e 7 gees)
( < smotion o o o Corows ew)
ﬁm T T ————————

sl hepatia jypobtcalpoten

ascilahepatca ok head domain pE
a6 hopatca i b prosphotce loris-coocs-
Ssclahepatia—ypolhticl pta Yy
Sk hepaica — Prosshotuciinass oo
asclahepaica ypotticl poten

s hegatca ypobetcalpotan o007
ascilahepaicajmmnogloin -se G5 PO rccoy
Sl hepatia—fbronecn e W domain pten oot
ascilahepaica —ypothticl poten Doas"s00y
ascilahepaica bt epes pten foris 0o

asclahepatca fypobeteatpoter
ascilaPepatcaypobtal e

ascicahepatia —ypotticl poten s suo:s
s hepatca ypobetcal poten Tosrs oo
ascilahepatca  IORN epost proin
ascilaPepaca [ Tansmanirane rocao i
asciolahepatca ypothtil proten XY
ascilahepaica _AGC tansporter, ATP g
asclahepaca ypoleticl poten
ascilarepaca sty e b Goman s s"coog
sl nepatca inase oman e oot uuoar
sl hepatca fproten ke domain oo
asclahepaca ypoteticl poten
ascioahepatca ypolhtial potan loris-co0ze-
ascianepatca ypobitcalpoten fpore-co0zs
ascilahepaca ypobtical poten
asclahepaca ypoteticl poten
ascolahepatca ypolhtalpotan loris-0o0
asciahepatca fypobitcalpoten 03
asciahepaia ypolhticl poten
asciolahepatca_ypotticl ot
pobetca proon o0,
pobetia o rooey
st hepatca fadbenn doman proen T
asclahepaica ypothticl poten loais-0o0i.
ascolahepatca ypothtal polen loris"cooa
asclahepatea fadbenn domain pros ooy
ascilaPepatcaypotrtial poton
ascicahepatia ypoteticl poten i oigas
ascoahegatca ypothetal poten Jpors oo

asclahepatca fypobitial poten
ascilaPepatca ypobtial oot
ascilahepatca ypothticl poten otz cooas”
ascilahepaca ypotheticl pote fatee |
ascilahepatea finein moor coman oS

ascilaPepatcaypobtealpotan

s nepatia fypobitcalpoten yocs
ascicahepaica proiiyrosn phosprase
Sscilahepatia— Proeiyrose phosphsase
ascilahepatca ypolhtalpolan fos"cooss”
sl hepatca fbvonecn bpe Il mi P Joots-co0es

ascilahepaca ypotretical poten
ascilahepatea e oo coman oS
ascioahopatca ypolhtialpotan
Ssclahepatia—Jypoheticl pte

sl hepaica ansioraso g0 2 ay prion
YT

T





image7.png
* Fasciola hepatica annotations: 549.4 kbp from F_hepatica-1.0_Cont1 261,400.810819

e 10, oz 0. s | = ]

[Esampln 0515 s, 03154047, 915 o1
[Errn R
T

s | o g

For o st cod i i w8t Garerc ol Orgar Dt Pt Feclhor e, el o0 wis .




image8.png
KEGG ASSOCIATIONS

Instructions relevant to this page:
“The distribution graph charts the number of hits at each e-value cutoff. The x-axis s labelled
as the -log10 o the actual e-value, thus the number 10 would correspond to an e-value of le-
10. The larger x-axis value you select, the more stringent cutoff you are applying to the full
pool of hits. You will only se hits of that e-value or stronger mapped to the KEGG
pathways. The y-axis simply shows the number of hits in total meeting a particular e-value
cutoff for the currently selected species.

To move on, please enter and submit the threshold value beneath which you do ot want to
see hits mapped to the KEGG pathways. Choosing a higher value means seeing fewer hits
mapped.

Current mappings were made against KEGG release 68.0 (October 2013)

Threshold: Te-

submit
fasciola_hepatica_ve_KEGG_genes_db_blast_hit_distribution

number of hits

1B 2 s % m  w  m
~log10(e-value of top blast hit)





image9.png
ematode.nef

[home [ species index ] | help]

Current Species: Fasciola hepatica (based on KEGG Release 68)
Pathway:-~MAKE SELECTION--
Cutoff: 1020

Amino acid metabolism

——Choose Pathway-—

Biosynthesis of other
secondary metabolites

~—Choose Pathway-.

Carbohydrats metabolism

——Choose Pathway-—

Chemical structure
transformation maps

———No curated pathuay avalable-

Energy metabolism

~—Choose Patiway-—

Giycan biosynthesis and
metabolism.

——Choose Pathway-—

Lipid metabolism

——Choose Pathway-—

Wetabolism of cofactors and
vitamins.

———Choose Pathway——-

Metabolism of other amino
acids

——Choose Pathway-—

Motabolism of terpenids and
polyketides

~—Choose Pathway-.

Nucleotide metabolism

~—Choose Pathway-—

Xenobiotics biodegradation
and metabolism

Folding, sorting and
degradation

——Choose Pathway-—

e ——

——Choose Pathway-—

Replication and repair

——Choose Pathway-—

Transeription

——-Choose Pathway——-

Transiation

Membrane transport

——Choose Pathway-—

Environmental Information Processing

——Choose Pathway--

Signal transduction

——-Choose Pathvay——-

Signaling molecules and
ntoraction

~——Choose Pathway-.





image10.png
Current Species: Fasciola hapatca (based on KEGG siease 80)
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