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Detection by next generation sequencing

Patient

sample

Present challenge: 

-the analysis step (speed, 

sensivity)

-efficient references

databases. 
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GenBank is a repository database

FT   CDS             complement(45959..47332)

FT                   /db_xref="SPTREMBL:Q9UZ71"

FT                   /note="PAB2386"

FT                   /transl_table=11

FT                   /product="4-AMINOBUTYRATE qui se dilate AMINOTRANSFERASE

FT                   (EC 2.6.1.19)"

FT                   /protein_id="CAB50188.1"

FT                   /translation="MDYPRIVVNPPGPKAKELIEREKRVLSTGIGVKLFPLVPKRGFGP

FT                   FIEDVDGNVFIDFLAGAAAASTGYSHPKLVKAVKEQVELIQHSMIGYTHSERAIRVAEK

FT                   LVKISPIKNSKVLFGLSGSDAVDMAIKVSKFSTRRPWILAFIGAYHGQTLGATSVASFQ

FT                   VSQKRGYSPLMPNVFWVPYPNPYRNPWGINGYEEPQELVNRVVEYLEDYVFSHVVPPDE

FT                   VAAFFAEPIQGDAGIVVPPENFFKELKKLLDEHGILLVMDEVQTGIGRTGKWFASEWFE

FT                   VKPDMIIFGKGVASGMGLSGVIGREDIMDITSGSALLTPAANPVISAAADATLEIIEEE

FT                   NLLKNAIEVGSFIMKRLNELKEQFDIIGDVRGKGLMIGVEIVKENGRPDPEMTGKICWR

FT                   AFELGLILPSYGMFGNVIRITPPLVLTKEVAEKGLEIIEKAIKDAIAGKVERKVVTWH"

• Unexpected information you can find in 

INSDC=Genbank/EMBL/DDBJ:
FT   source          1..124

FT                   /db_xref="taxon:4097"

FT                   /organelle="plastid:chloroplast"

FT                   /organism="Nicotiana tabacum"

FT                   /isolate="Cuban cahibo cigar, gift from 

FT President Fidel Castro"



The importance of database

Whatever the quality of the samples, sequencing and bioinformatics, 

a flawed database can blur the results



There was no database for virus complete

genomes

Virus??



Viral genomes



Avoid RefSeq to assess full length criteria

?



Refseq provisional

VP2-3 gene, complete cds,

..



Refseq is for annotation

Reference

Puerto rico 1934



Representing the diversity calls for many

references



Toward detecting all viruses

• Virology have focused on pathogens

• Recent genomic explorations of human samples 

have revealed dozens of previously unrecognized 

viruses.



ViralZone complete genome dataset

For Eukaryotic viruses: 70,352 complete genomes

317,979 sequences

GenBank
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Extraction and 

Curation by families



Toward an automatic detection

of virus complete genomes

GenBank

Virus 

Complete 

genomes

Indidual criteria

for each 121 virus families

Testing negative selection by families;

-genome length

-CDS all complete

-Number of CDS



Trimming the branches

223 complete sequences 54 clusters at 95% identity



Manual vs clustering regarding virus variability
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Adding annotation to reference sequences

Virus sequence

genotype
Isolate

name

GenBank

accession
Segment

GenBank

TaxID

Species



Genotyping within a virus species
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Genotype references data

We are gathering data from various sources: WHO, CDC, publications, 

Book, virus databases…

Status: in construction

Already done: HAV, HBV, HCV, HSV-1, HEV, HRV, HPV, measles virus, 

pegivirus, rotavirus, rubella virus, TTV, VZV, West Nile virus, Yellow fever

virus, Zika virus

Example: WHO measles



Adding annotation to reference sequences

Virus sequence

>LC190490; species=Rotavirus A; taxid=28875; genotype=unknown; segment=1; isolate=Isolate LC190490;

AGTTGTTGATCTGTGTGAATCAGACTGCGACAGTTCGAGTTTGAAGCGAAAGCTAGCAACAGTATCAACA

GGTTTTATTTTGGATTTGGAAACGAGAGTTTCTGGTCATGAAAAACCCAAAAAAGAAATCCGGAGGATTC

CGGATTGTCAATATGCTAAAACGCGGAGTAGCCCGTGTGAGCCCCTTTGGGGGCTTGAAGAGGCTGCCAG

CCGGACTTCTGCTGGGTCATGGGCCCATCAGGATGGTCTTGGCAATTCTAGCCTTTTTGAGATTCACGGC

AATCAAGCCATCACTGGGTCTCATCAATAGATGGGGTTCAGTGGGGAAAAAAGAGGCTATGGAAATAATA

AAGAAGTTCAAGAAAGATCTGGCTGCCATGCTGAGAATAATCAATGCTAGGAAGGAGAAGAAGAGACGAG

GCGCAGATACTAGTGTCGGAATTGTTGGCCTCCTGCTGACCACAGCTATGGCAGCGGAGGTCACTAGACG

TGGGAGTGCATACTATATGTACTTGGACAGAAACGATGCTGGGGAGGCCATATCTTTTCCAACCACATTG

GGGATGAATAAGTGTTATA



Reads can be assigned to a species level



In search of the best database

Complete 

genomes

Database

(16,980)

ORF 

database

(102,280)

Classical approach Research approach

Can be used in existing pipelines
Better representation of virus variability

Haplotypes

Source: ViralZone

(247,326) 

Source: GenBank

(1,423,048)

Manual Db

(11,256)



Getting a «16S RNA» for viruses

All paramyxoviridae can be

identified by their L 

polymerase polymorphism



Conclusion

• Databases are a key element to identify/characterize

microbial organisms

• Clinical metagenomics needs dedicated databases

• Sequence curation with clinical focus facilitates the 

intrepretation of results



www.sib.swiss

Thank you for your attention
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