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Max Planck Institute for Marine Microbiology

Central Questions
@ Who is out there?
@ How much of them?
@ What are they doing?
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Microbial Genomics Group

@ Focus on
¢ data integration
e technology development
o Biologists, Bioinformaticians, Computer
Scientists

@ Diversity and Genomics
) Sequence data
) Computing
(Processing, Analysis, Integration and
Interpretation)

o Fast feedback loop with in-the- eld peopl
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Full rRNA cycle

@ You know this better than |
o Comparative sequence :
analysis o |
@ Frequently done in ARB
@ good results require
quality data
@ guality data are
@ current
@ complete
o Sound < hybridization ] [ >
o \data avalanche" makes this

exceedingly di cult
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EBI/EMBL, INSDC { Sequence Archive

mandate: archive

focuses on storing user data
revision of old data up to submitters
only very limited curation possible EMBL-EBI
large and slow moving

SSU and LSU not reliably marked
no preprocessing (alignment)
limited quality control

e ¢ ¢ ¢ ¢ ¢ ¢ ¢
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SILVA { rRNA resource

®

Si

comprehensive rivosomal ANA detabases

Up to date quarterly release cycle
Comprehensive multiple scanning techniques
High quality determination and Itering
Well described integration of several meta data sources
Accessible standard and custom ARB and Fasta les
Ease of use not simple, but at least not arcane
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Finding rRNA { candidate selection

Keyword search
o \rRNA", \rRNA _16S", \rRNA_SSU", ...
o 1566 309 candidates, 852889 in Parc

Whitelisting

o e.g. from RDP I
o 769991 candidates, 740333 in Parc

o
Sequence search

@ RNAmmer HMMer pro les
@ 477 344 candidates, 312713 in Parc

vy

Numbers from release 98
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Meta data integration
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Meta data integration
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Quiality control

Sequence Quality
o length (530000< 300 bp)
@ ambiguities (14 000> 2%)
@ homopolymers (29 006 2%)
@ vector contamination (12 006> 5%)

detects anomalies in positional sequence variability
using iteratively cleared reference
about 70000 sequences questionable

(%]
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Alignment Quality
@ measure of \ease of alignment"
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Example

EF606287: 15.21% ambiguities, 11.97% homopolymers
aNaaNacccggggga\gggggNNINcceece aNaaacaNaaaaaNaaNgaNN)gggg\Ngg 60
gNgccacNNNNygggggggd\at gattttttttitit aaNgggggggececececccee N 120
€9999999999999999daNat aaaaasggggggggygggggNaaaaasNaNaaaaaa 180
a2gggoNNNaNaNNit NNNNceN ccecece NgggNgit NNt NNNNdcc aaagggN 240
Ncceeeee ittt Nttt NCNNccNecggaaat N gggaNttt  at aNaacccccece NaNNN 300
agNNiaaggggggoraaNt aattttt  ggNcct Nacccc aggggaaaasggN aaagggt 360
ggNaNNNggt gNNicccgecaaagggagNeNatt NN aaaNccgNeNNjtt Ngat NgNgt 420
tNcNaat gaNMcgggagN ggat NegN aagt NaaN cgggat att caNgcccat gatt - 480
cccggt gaat acgtt Ncccgggecectit gt acacaccgeccgt caagecat ggaagcet ggg 540
ggt gcct gaagt cggt gaccgeaaggagcet gect agggt aaaact ggt aacct aggget a 600
agt cgt aaccaaggt acc 618

FEMS Microbiol. Ecol. 63(3):372-382 (2008)
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Alignment

SINA incremental aligner allows for huge MSA

Fixed columng merging allowed

Seed alignment curated by experts

Sequences aligned against MSA graph

graph computed from seed dynamically for each sequence
Variability based weighting

Details will be in my next paper...
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Packages

@ Quarterly release cycle

@ Release numbers synchronous with EMBL
o LSU and SSU databases

o Divided into \Ref" and \Parc"

Parc dataset Ref dataset

@ comprehensive @ high quality

@ length> 300 @ length > 900/1200

@ 756668 SSU entries @ 324342 SSU entries

@ 129485 LSU entries @ 12506 LSU entries
o guide tree




Distribution
000

Online Access
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Online Access

The \All Species Living Tree" project

o Browser
@ Search www.arb-silva.de/projects/living-tree
@ Download
o Aligner Thg \Minimum Information about an :
. Evironmental Sequence (MIENS)" project
@ Projects
@ Documentation

www.arb-silva.de/projects/contextual-data
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Online Access
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Browser

Search

Download The other 80+ pages ... )
Aligner
Projects
Documentation
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What's next?

o Release 98 due next week (web release)
@ Release 100 coming to you this summer
@ Sequence based search features

o Classi cation using phylogenetic methods
o New reference tree
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Questions

Thank you for your attention! J

Questions? )
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