TriAnnot: a user friendly web interface for structural and
functional automatic annotation of plant genomes.
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Annotation is one of the most difficult tasks in genome sequencing projects, yet it is essential for connecting genome sequence to biology. Structural and Functional
annotations consist in determining the position and structure of genes as well as of other features such as transposable elements and non coding RNA, and inferring
their putative function in the genome. This requires a complex successive combination (pipeline or workflow) of software, algorithms and methods. Automation of
such a pipeline is necessary to manage large amounts of data released by genome sequencing projects. To achieve a systematic and comprehensive annotation of the
wheat genome sequence (17 Gb), a pipeline called TriAnnot V2.1 has been developed by INRA Clermont-Ferrand (GDEC) and Versailles (URGI) in partnership with
NIAS (Japan), under the umbrella of the IWGSC (International Wheat Genome Sequencing Consortium - http://www.wheatgenome.org). The objective of TriAnnot is to
provide the international scientific community with an online user friendly, fast and as complete as possible annotation tool in view of the sequencing of the wheat
genome. As it is the case for every workflow, the TriAnnot pipeline should minimize manual expertise which is slow and labor-intensive, and maximize relevant
automatic annotation which is a relatively rapid process that allows frequent updates to accommodate new data. TriAnnot V2.1 will be a major tool within the
ANR/FranceAgriMer 3BSEQ flagship project which objectives are to obtain, annotate and utilize the whole wheat chromosome 3B (1Gb) sequence.

~ http://www.clermont.inra.fr/triannot/ ~

Jaary 2011

_ TriAnnot Workflow

FASTA file
Friendly WEB (200 kb maximum)

ab initio gene prediction programs (2)

Default / Customized al sequence i
Databanks (1) ‘F‘;‘f"“:;“}si efa ‘ustomize Default / Customized

TREPnr ConelD S \Panel I
ol GeneMarkHMM  maize Block02 - Annotation y Block03 - Annotation Transposable
plu GeneMarkHMM rice TRF .\ TEannot - TREPcons
TREPcons GeneMarkHMM batley Block00 - Masking Elements &
MIPSrepeat GeneMarkHMM wheat RepeatMasker (1) Block02 - A 3
RepBase Block01 - Annotation 0ck0Z - Annotation R
TIGR plant repeats RepeatMasker (1) BLASTXx - TREPprot epeats
TIGR GSS derived plant repeats h
NCBI UniVe . "
nivee (*) Cl?mbmse; " Masked sequence TEs Initial sequence
‘gene!
Poaceae mRNA (std) & Riken FL-cDNA ' \ Panel I
Poaceac EST Block05 — ab iniio (2 \
Databanks (3) initio (2) Block06 - BLASTn
Plan mRNA (1) & Riken FLeDNA EMBL Transcripts (3)
Plant complete CDS EnB e ivom g el ) Protein coding
(At, Os, Sb, Zm, Bd) Block08 — Gene Models NCBI UniGene sets (5)

Poaceae mRNA (std) & Riken FL-cDNA A NIAS-search (Cat01,02,03) genes
Poaceac EST Databanks (4) EHETe (@) ~ Block09 - Functional Annotation N Y
FL-cDNA & Riken FL-cDNA - Wheat ~ Maize, FgeneSH (Cat05 ; . E
EST - Wheat Sorghum, g ( ) Selector Known Protein — BLASTp / SwissProt / 1d=90, Cov=90 RE
FL-cDNA - Barley Rice, Putative Protein - BLASTp / uniprot / 1d=45, Cov=50 %
EST - Barley Arabidopsis, Sty Best Gene Models Domain Containing Protein - Pfam g

Brachypodium : Expressed Gene — tBLASTn / Poaceae EST / 1d=45, Cov=50 &

H ﬂ Conserved Hypothetical Gene - BLASTp / uniprot / £

Databank (6) Proteomes Databanks (5) z Hypothetical Gene 1d=45, Cov=50 & Hypothetical only | | /| e
Arabidopsis genus - Pos=0.6, Cov=0.6 Arabidopsis thaliana v smory =
Hordeum genus - Pos=0.9, Cov=0.9 Hordeum vulgare - /\
Oryza genus - Pos=0.9, Cov=0.9 Oryza sativa abinit LBlockIO — BLASTp — Best hit (Gq
Triticum genus - Pos=0.95, Cov=0.95 Triticum aestivum cus oo k _ i} w
Zea genus - Pos=0.8, Cov=0.8 Zea mays Block11 -~ InterProScan (Ffam, GO) /
Sorghum genus - P Cov=0.8 Sorghum bicolor . B
Saccharum genus - Pos=0.8, Cov=0.8 Saccharum officinarum Initial sequence ok TE; .

Homo sapions 'q Masked sequence TEs R asked sequence TEs & Genes \ Panel III

A | . .
Databank (7) EMBL nucki Bg:al:;;g« §8)1)Pm( ins _Blocklz - BLASTn/Gmap (3,4,5) Block13 - BLASTn, Pseudo (4) Blockld o Blologlcal
nucleics nLrol Wiss-Lrol oloan oc] — BLASTn, EMBL .

Division std (standard) UniProtKB/TrEMBL Other Biological Tar) e % Evidences
Division est (Expressed Sequence Tag) UniRef100 Block15 — BLASTn Plant Organelles]
Division wgs (Whole Genome Shotgun) UniRef90 Otfer Biological Targets &
Division pat (Patent) UniRef50 Block16 — tRNAscan O h B l l
Division gss (Genome Survey Sequence) NCBI Plant Protein Ref Seq . . . .
Division tpa (Third Party Annotation) NCBInr LB_IOCIf17 - _B[ASTX Protein databanks (8) J t €r blo Oglca
Division sts (Sequence Tagged Site) Arabidopsis genus Block18 — BLASTn i RRRE =t Erdences Targets
Division htes (High Throughput cDNA Hordeum genus Offier Biological Targets g
sequencing) Oryza genus
Division htgs (High Throughput Genome ~ Triticum genus .
sequencing) Zagows Email ﬂ]:> Download (GFE EMBL, Alignment and other files) ~ GBrowse

Saccharum genus

[ Performance Evaluation J

=
L‘%RGI

TriAnnot 2.1

~ Default analysis graphical display ~

(2) Fitness = (SnG*SpG*SnE*SpE)2S

o e Data set manually expertized Pipetine Predicied | TP Gene Exon Fitness T T
Ge [0} @
Wheat 3B chromosome (1Gb) e w T % | % [ %
) — sk 12 contigs - 18.2 Mb - 148 genes FPGP 304 69 466 | 227 | 713 | 583 458 FR—__
eatamamin
Choulet et al. (20]0) MIPS 215 53 35.1 242 61.1 50.8 403 ::::Mm
Plant Cell 22:1686-1701 RiceGAAS 848 52 351 6.1 702 | 180 229 EENE——— -« ) v
ridnnot 371 75 507 | 202 | 67.6 | 455 421
Fitness calculated with Eval | Triausot 265 65 439 | 245 | 651 | 535 440
) without EGeneSH
Keibler & Brent (2003) [ Triaanot
BMC Bioinformatics 4:50 withoutEy G;fle 105 61 412 | 881 | 607 | 858 59.4
(1) TP = number of True Positive genes

[ Conclusion

TriAnnot V2.1 tries to combine the best features of well known international pipelines. Pipclne T 08 TRopat [ Cene 1B e | coomie [Dai Jomail [ Craphicl TIob
It provides the best compromise in term of fitness, Sensitivity (Sr) and Specificity (Sp). R ERE x |t x -
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automatic gene model annotation. It gives a functional annotation with Pfarn domain f.l;g: = T x X - = = - 5
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Additional functionalities are under development (EuGéne, RNAseq, miRNA).
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