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Short description of the project Progress report

The metagenomics work package of the Heidelberg Center for Human Bio- Software tools were improved and extended, in particular their
informatics (HD-HuB) aims to provide state-of-the-art computa-tional robustness, interoperability, documentation and user support enabled by
tools and services for human microbiome research, a field which is de.NBI funding. As examples of improved HD-HuB metagenomics tools,
rapidly growing and heavily relying on bioinformatics analyses. mOTUs2.5 was recently

Simulations based on metagenome-assembled genomes

released and published

Environment Diet Species identification Species quantification
Xenobiotics 1.00+ e (mOtU'tOOl.Org) [1]
e o © 1.5+ .
- o | B I Algorithm and database
Lifestyle S S 10- extensions (see Fig.)
S 0.50- 3 . ..
\ﬁk 2 g resulted in high-precision
1 ., & 0.5 . .y -
Host = R ¥ g taxonomic profiling for
Host metabolism 0.00 - 0.0 1 ﬁ known SpeCieS (aS evaluated

000 025 050 075 1.00

Disruption of @ mOTUs2 ®B Kraken -
mucosal barrier Recall s mOTUsT MetaPhlAn2 on CAMI data, SEee Flg) and
N o Benchmark on CAMI data sets omerols — for species for which
immune system mmine Genus identification Genus identification Currently a sequenced
; medium complexit high complexit .
the’:”a‘;“}’,"fﬂggme p— PIexty) (g complexty) reference genome is not
Xenobioti o ° ]
e Xenobiotie . ® . ® available (as benchmarked
S | Common Kmes® 5 : against metagenome-
We maintain, further develop, and support methods that are tailored for g 050- gosop e assembled genomes).
a_ = . . . . . o o o N
clinical microbiome studies which help to define the role of human 0.25- ,  DUDes 0251 BBes With mOTUs2.5 we also
microbiomes in host health and disease. We also offer training and user . . participated in the CAMI2
su ort in metasenomic data analvsis. 0.00 025 050 075 1.00 000 025 050 075 1.00
pp g y Recall Recall Challenge'
d . MOTUsT o MOTUs2 .o MOTUs2.5 co9)
e.NBl services =.. = ... =...
= Reference genomes = Reference genomes = Reference genomes
é . . ( 252 Metagenomic samples b 4 3,066 Metagenomic samples b 4 3,066 Metagenomic samples b
c 8 Raw shotgu.n Reference Mefardata EMBL Microbiome Tools Human Human : Humar Hum Global Human Hum Human Hum Global
‘% g mia;geg;r:m sggﬂg:lees S gut gut oralcavity  vagina ocean gut oralcavity  vagina  ocean
N NA N % 75
" ‘ Quality ) MOCAT @ @ @ @
control and : - 252 1,918 186 671 111 180 1,918 186 671 111 180
annotation \ / - / - /
S m
% g Hig_r\:;t:)glilty @ @ @
=) O s i) 35,63
‘ .r.% 0

2,494 meta-mOTUs 2,297 meta-mOTUs

@ @
204 16 883 47 174 12

—

Metag:nomic 278 meta-mOTUs 1,050 55 1,289 1,272
8 genes
o v
= : : : .
g ‘ A preprint deSCI‘ibing S T profiles (MetaPhlAn2) Functional profil .(HUMA N2)
s _ — SIAMCAT was e —, - ‘
7| | s || Vemme IPATH i tlv released [2 RSt = ——
: , ? S EEERN recently released [2]. i — o
- i | Thomas 2019a ADA O O
: & () - The tool B e R
1 ——— v (iToL (siamcat.embl.de) R — S
E menanoeti:)emic o I t t t 1 § o I_IVO 1(|)0 23507 05 0|6 0|7 O|8 0|9 1.005 0|6 0|7 0|8 0|9 1.0
Qertlegcatalog database Fun:t‘ion_? Taxonornie \vri]siraalicz;ieonree y enables novice users % N samples | 'AUROC | o | 'AUROC | |
community community " . =
}_t pro.ﬁle pro.file cnaouons S tO eaSlly run maChlne- E’, Taxonomic profiles (MOTUs2) Functional profiles (eggNOG4.5)
Jr—— ——cy ] Py s learnlng analyses on R —— —— L ——
. Phylogenetic . c Zeller 2014 CRC —— —_——
anayss & metagenomic datato & e o R —
wssalzaton = — =
7 1 1 He 2017 IBD —&-
og '§ Mtabolc Phylo;‘enetic Diﬁerﬂtive Com:unity ‘suiﬁgﬁ e)-(traCt ml CrOblal LIOY%?SEEEEOSEET:Eé 297 °‘ 7 i ¢ R
§ _g pathway tree of abundant microbiome types dlsease blOmarkerS aS Kus’ﬁigi?SL’aQSJ?aTﬁg <><> o ¢
N © maps microbial life microbial features models (enterotypes) Zhang2015RA | ] —— . —
&, 3 demonstrated ln a LoombaV\zlg?72r%1A7FﬁS:l <o ¢ o 9
e e
large-scale meta- 0 1(I)0 2(I)0 0.5 OfG 0!7 0!8 0?9 1.005 0!6 OF? 0?8 0!9 1.0
HD-HuB provides meta-genomics analysis tools addressing a diversity of analysis of published N sampls AUROC AUROC
tasks encountered in a typical human microbiome research project. data sets (see Fig.) . A
. . : b ] © S o)
Recently specl functionality was migrated to the proGenomes database, e 5012 05 > . | E
: 1 : s Dasecne — ’
which is now also offered as a new de.NBI/HD-HuB service. New versions of iTOL &  tmmece— — :
" These tools serve a large ol BT s :
Tool Avg. users / Citations / qf _ 5 [3], eggNOG [4] and s \ggggp;ggg%%% = = Tle 4 VU X
year year and fast-growing user proGenomes [5] have §  ess— | ==
>215 000 1016 community. In 2019 also been published in & =i Te—— | Y
more than 280,000 2019 and 2020 G T — E—
>45 000 470 s an ' St s e . B | —— -
— 32 visitors were counted S 3 T R e —
IPATH >11 OOO (Cumlﬂated mOnthly Publications ONS7a&'>mp1|952 0.5 0.6 O.Z\UROgs 0.9 1.0 0.50 BeSthSROC 1.00
>5 000 154 yisits).
> P .
S bt 46 In total, these tools were (1] mOTUs2: Milanese, Mende et al., Nat. Commun. 2019
MOCAT >3 000 34 cited >2,000 times in 2] STAMCAT v1: Wirbel et al., bioRxiv preprint 2020
>1 800 14 2019, an increase of :i: 1TO(I§ v4: , [l\,/[etu(riuc ancli BA(I)rkI, Nu}gle;c %czdszlf)e;&)2019
roGenomes?2: ende et al,, Nucleic Acids Res.
>450 ~380 _ ik p ’ , _
SIAMCAT NA 38% compared to 2018 5] eggNOG v5.0: Huerta-Cepas et al., Nucleic Acids Res. 2019

Bundesministerium .
| ‘. NN

fiir Bildung
A"

und Forschung ‘ \' -

DA G T
L. - SO
A\



http://motu-tool.org/
https://data.cami-challenge.org/
siamcat.embl.de

