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Background General Concept

Microorganisms control matter cycling and soil
functions. Biogeochemical models that explicitely
consider microbial dynamics can improve the

understanding and prediction of soil functions 'OMIC'" Data Modeling
such as carbon turnover, nutrient cycling and

degradation of xenobiotics. Data provided by Metagenomics Calibration & validation

'omic’ methods can strongly facilitate the - Identification of key functional groups and traits

Identification of regulation mechanisms of matter cycling & Upscaling of biophysicochemical processes

Microbial key drivers

Organic matter

mechanistic representation of microbial dynamics - Quantification of specific functional groups using functional marker genes Bacteria — Fungi - Archaea Carbon — Nutrients - Xenobiotics
in soil organic matter models. Such data have
been, however, rarely used. Transcriptomics/ Proteomics Process Functional traits Soil structure
- Identification of key enzymes and quantification of enzyme production rates understandin )
9 — Metabolic capabilities — Interaction distances
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- Identification of active microbes h 1
How to improve the mechanistic representation - Quantification of turnover rates of microbial pools and of enzyme production rates - . . . . .
of microbial d ics in biochemical models? Q . . . P ymep . . : - Coupled mechanistic representation of microbial dynamics and physicochemical processes
ynamics in biocne€mical Modeis: - Identification and quantification of biochemical pathways and transformations Optimal design : . e n " - -
- Reconstruction of metabolic networks and quantification of stoichiometric requirements by
How to integrate 'omic' data and models? genomg-scale metabolic |_'nodels based_ on omlc_data
- Dynamical system analysis and scenario simulations
Case studies
Pesticide degradation Methane oxidation
. . . . - Linking abundances of quantitative genetic proxies to t
mm “£ mm > mm v mm . . . . . . Respiration
5 ] ool o biophysicochemical dynamics of soil organic carbon and p
) 0.3 7
g o |~y - In-depth analysis of microbial regulation of accellerated - < __Community
SO S 5 ; <k LT _ : C } _ _
Litter C 1 0007 - pesticide degradation in the detritusphere Methane 2= yli 1§ | onm | Functional traits
‘ CL,qu ‘ ‘ CL,hiq ‘ % 7.5e+06 - Iiﬁigiilgedegraders \ / \““—“:-I-----\- _________
o B rrrrrrr rrrrrr S s e é’ : ® .27 " i' - E Versatility Of Substrate utilization
i re soil I‘ .‘. 1 >-0e+06- E; = L a Treatment N ~ 0-1 mm 1-2 mm 2-3 mm 6-10 mm \ i\________j / Dorm ancy
Cometabolic pesticide degradation - 2.5e+06 - /e 2RI 5 I@ _______ ® litter g 0 - r Dissolved A Temperature Sensitivity
E..Mi&.‘.’.ﬁ.{‘z‘.‘.Ei‘aﬁiaggmé T el . e : A ﬂﬁiﬁ_m Z):’L Zj: organic © (BOC) Death Uptake Ammonium utilization
: ‘ Fungi - Cr : 1 é 1e+13 - é6strR-NA I=ne PECCAD-fit S 8¢ | \ 4
: : S e —= | 5 X'0.10- " r N
8 3| Microbial : - & g — Compromise g= :3: 4l -.l-~'=‘=l Soil organic
Tlé M’ ‘ Bacteria - CB % g 5e+q2 ; L b K-" Single optimum/ g § 0.05 matger
E A oo BP g % o _""W éj Residual ) ’
: [ degracers S L ser11- S Fungal ITS fragment @ 40 MCPA - Identification of key functional groups of methanotropic bacteria by non-targeted
- Fungi = .
: g < NextGen sequencing
=

: LT W N o . [ | \ W
Som gecompositon_| Insoluble SOM | ¢ _gean ‘ soerio] g ®° T ol waT gl L e | ~ - Quantification of abundance and expression of functional genes
CI ) 0.0e+00 - —m M M 2-8-8--0-----"12 07 1 1 1 . 1 1 1 1 1 I 1 1 1 1 | I 1 1 1 1 1 1 1 Q . p . g .
e S N S ey ey Sy Ay S S A I I S N IR IR RO - Genome-scale flux balance analysis modeling based on metagenomic data and
ime (davs Ime (days " N L .
e e ' available genomes of methane oxidizing bacteria




