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● Objective
○ To functionally annotate 258 Klebsiella genomes

● Approach
○ SHOULD BE SCALABLE!!!
○ Reduce query size

● Deliverable
○ Wrapper script to run all the tools
○ One .gff file per genome

Introduction



Approach



FASTA files

Input files (258)



Cluster genes based on similarity



Analyze Representatives for all the Clusters



Map to original FASTA file

Output GFF files (258)



Recall: Clustering Algorithm Annotate cluster centroid

Map annotation to member sequences



Clustering Justification

Nucleotide-level Clustering
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Summary
Tools Methods Predict Features Protein/DNA Input files Total Time

PHASTER Ab-initio
Homology Prophage DNA Assembled Genomes > 2 days

(vary)

PilerCR Ab-initio CRISPR DNA Assembled Genomes ~10 mins

VFDB Homology Virulence Factors DNA Clustered Genes (97%) ~2.5 mins

LipoP Ab-initio
Homology

Lipoproteins, 
Transmembrane DNA Clustered Genes (100%) ~15 mins

SignalP Neural Network Signal peptide Protein Clustered Proteins (100%) ~55 mins

RGI Ab-initio
Homology

Antibiotic 
Resistance Protein Clustered Proteins (100%) ~15 mins

DOOR Homology Operon Protein Clustered Proteins (97%) ~20 mins

EggNOG Homology Pathway
Gene Ontology Protein Clustered Proteins (97%) ~3 hours



Specific Tools (Based on features to be annotated)

● Protein-coding regions 
○ Signaling peptides 
○ Transmembrane regions
○ Operons
○ Pathways

● Non-coding RNA 
○ rRNA, tRNA and sRNA
○ CRISPR 

● Others: 
○ Antibiotic resistance
○ Virulence factors
○ Prophage genes
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Signal Peptide Prediction - SignalP-4.1
Clustered Proteins (100% Identity)



LipoP



DOOR - operons



Genome

No. of Hits



eggNOG-mapper



eggNOG-mapper



Specific Tools (Based on features to be annotated)

● Protein-coding regions 
○ Transmembrane regions
○ Enzymes
○ Signaling peptides
○ Operons
○ Lipoproteins

● Non-coding RNA 
○ rRNA, tRNA and sRNA
○ CRISPR 

● Others: 
○ Antibiotic resistance
○ Pathway
○ Prophage genes
○ Virulence factors



PILER-CR
Total 84 hits among 50 genomes



Specific Tools (Based on features to be annotated)

● Protein-coding regions 
○ Transmembrane regions
○ Enzymes
○ Signaling peptides
○ Operons
○ Lipoproteins

● Non-coding RNA 
○ rRNA, tRNA and sRNA
○ CRISPR 

● Others: 
○ Antibiotic resistance
○ Virulence factors
○ Prophage genes



Prophage: Phaster (PHAge Search Tool Enhanced Release) 

GFF Example:

scaffold4|size340664    phaster    PHAGE_Salmon_RE_2010_NC_019488:_gene_D_protein    306622    307638    0.0    .    .    

region2;PHAGE_Salmon_RE_2010_NC_019488: gene D protein; PP_01463; phage(gi418489726);intact(150)

scaffold4|size340664    phaster    PHAGE_Salmon_RE_2010_NC_019488:_tail_protein    307719    308198    3.18e-90    .    .    

region2;PHAGE_Salmon_RE_2010_NC_019488: tail protein; PP_01464; phage(gi418489725);intact(150)

scaffold4|size340664    phaster    PHAGE_Salmon_RE_2010_NC_019488:_tail_tape_measure_protein    308201    310828    4.03e-88    

.    .    region2;PHAGE_Salmon_RE_2010_NC_019488: tail tape measure protein; PP_01465; phage(gi418489724);intact(150)

scaffold16|size101770    phaster    hypothetical    86927    87262    N/A    .    .    region5;hypothetical; PP_03803;questionable(70)

scaffold2|size413645    phaster    PHAGE_Entero_IME11_NC_019423:_hypothetical_protein    2497    3018    1.38e-40    .    .    

region1;PHAGE_Entero_IME11_NC_019423: hypothetical protein; PP_00414; phage(gi414090513);incomplete(30)



Prophage: Phaster (PHAge Search Tool Enhanced Release) 
Number of phage gene hits in each genome



Antibiotic Resistance: RGI ab-initio and homology
proteins clustered at 100% identity



Virulence Factors: VFDB

Genome

No. of Hits

SRR4017925



Final Annotation Pipeline (./finalPipeline.sh)



merged_GFF
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Questions?


