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IBB PAS — scientific reaserch

Current activities: 70 national grants, 22 targeted or structural grants,
6 international projects, 5 scientific networks, EU projects.

» Signal Transduction by Ubiquitination, a Matter of Location (MRTN-CT-2006-034555,
“UbiRegulators”; 2006-2010)

» Evolution of the protein-interaction Networks: the SH3 network in Yeast (MRTN-CT-
2006-036076, “PENELOPE”; 2007-2011)

» Preparation and identification of new HIV reverse transcriptase inhibitors targeted
against HIV strains resistant to anti-HIVV/AIDS drugs, LSHP-CT-2007-037760,
“HIV ReslInh”; 2007-2009)

Since 2004 - Center of Excellence
“Comparative genomics for health and environment”

Genomic projects at IBB PAS

» Saccharomyces cerevisiae

» Paramecium tetraurelia

» Potato

» Lactococcal, Staphylococcal and Enterobacterial phages and plasmids
» Staphylococcus aureus strains for phage propagation
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Faculty of Agriculture and Biology, Warsaw University of Life Sciences
(SGGW)

» Department of Agronomy
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» Department of Soil Environmental Sciencies

» Department of Experimental Design and Bioinformatics
» Department of Microbial Biology

» Department of Plant Physiology

» Experimental Station in Skierniewice
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A long-term fertilization experiment

in Skierniewice, started at 1922,

and conducted till today (the sixth ‘
oldest field experiment in the world)
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http://www.station-skierniewice.sggw.pl/




Faculty of Agriculture and Biology — selected fields of research

» soil chemistry,

» soil biology, impact of climate change and antropogenic factors,
» gut microflora of farm animals,

» natural biocontrol factors in forestry and agriculture,

» plant endophytic microorganisms and their products,

» plant — pathogen interaction,

» plant physiology,

» modelling of protein structure

EU-funded projects at the Faculty of Agriculture and Biology

» Basis and development of molecular approaches to nematode resistance”
(BIO4-CT96-0318, "ARENA").

» Production of plants resistant to pathogenic nematodes: infection limitation
by nematode starvation" (QLK5-CT-1999-01501, "NONEMA").

Genomic projects

» Pseudomonas syringae bacteriophages (in collaboration with IBB PAS)



SGGW and IBB — networks of collaborations
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How Polish, EU and world economy could benefit from
the collaboration of these two institutions?

Initiating and developing environmental studies with the use
of modern “omics” technologies, especially in the field
of forestry and agriculture



Soil as the biologically richest and most diversified environment
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Differences in soil food webs of different ecosystems

Soil food web = the community of microorganisms living all or
part of their lives in the soil.

Biomass of different microorganisms in soils of four exemplary ecosystems
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Differences in soil food webs of different ecosystems

Soil food web = the community of microorganisms living all or
part of their lives in the soil.

Biomass of different microorganisms in exemplary soils of different ecosystems
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Who is there?

Traditional way of soil food web assays:

» Counting (direct and plate counts)

» Measurmemts of activity levels (respiration, nitrification rates, decomposition
rates)

» Measurements of cellular constituents (biomass, enzymes, phospholipids
and other lipids, DNA and RNA)

Problem
- .

Over 99% soil microorganisms are unculturable!!!

Solution
.

Metagenomic approach to study soil microbial communities



Genomic versus metagenomic approach — a P7 phage example

head
plasmid modulation processing
multimer Lhmar restriction ©f C1 binding LIID pro = LIP lyz
reso}ution modification antirestriction - é
0.0 I J0 I ——— I i . Il 25.0 kb
loxP’ cre ¢8 ref Tn3(AmpR) mat res mod Ixc darB proA proB |lyz ssb’
b lydD
. . ase-
arch‘i]tl:stlure b plate ;.. ti tail
. injection
: antirestriction LP dar il rﬁbers L{) S transéllycosylase Ll LIP sit
porin CiJCL C segment CDCR
4 4
25.0 [ e o o | S ] 50.0 kb
‘ssb pomP pri darA |iydB| |cin Sv,UapU v Sc R 16 bpld  sit  tubCBA
lytic bydd lydC = Ubp, g~ DNA
anti- replicon head Ip plasmid OFi iR methylation
repressor OriL . sheath or tail h partltlon, < LPdmt DNA
[‘, PN [ replication 3 tRNAs helicase
] ] ] 4 [ i i
50.0 [ I o o o i (W i - ] 75.0 kb
oml c4|antl/2|”epL 21 22 |parB | incA| incC hrdC a’mtAB trn terABC ban
icd  kil4 parS parA repA P
S packa- repression
baseplate activation  ging of lytic
or tail tube LPg LPppp head _____________________ R} addiction LF, pac_____functions
to plasmld ‘]{
75.0 I T T i » HDHDH H|H|<—||HD»H |l[| ) |- 101.7 kb
gtr 5 62472526 pppA pap pppB 15903 humD|doc lpa | pacAB ¢l coi ‘loxP
phd pacS

tobocka et al. 2006. GenBank acc. No. AF503408



Genomic versus metagenomic approach — a P7 phage example

Metagenomic data that can be compared to a model sequence
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Metagenomic data that can not be compared to a model sequence
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Sources of information: homologies, relative locations



Problems with a representative coverage of existing
prokaryotic genome sequences

» 75% of nearly 1000 bacterial and archeal strains of sequenced genomes belong
to just three bacterial phyla (according to NCBI, August 2009)
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http://en.wikipedia.org/wiki/File:Phylogenetic_Tree of Life.png (modified)

» GEBA (Genomic Encyclopedia of Bacteria and Archea) -
Joint Genome Institute + Deutsche Sammlung von Mikroorganismen und Zellkulturen

Geal — to sequence genome of at least one culturable Prokaryot of each type



Strategies of soil metagenome studies

Initial common steps:
» DNA isolation and amplification

Further alternative or additive steps:

» Global sequencing (shot-gun metagenomics)
» Amplification and sequencing of 16S rDNA i 18S rDNA

» Amplifcation and sequencing of selected genes that encode
desired functions (use of bioinformatic analysis and
degenerated primers)

The same batch of DNA can be used for many purposes by
different laboratories, and stored frozen for much further use.

Metadata analysis



Challengies

» Difficulties in DNA isolation

» Complexity (experience from OMT and HMB project)

» Requirement of world-wide collaborative efforts

» Dependence on powerful international computer centers
» Costs — a need to develop cheap sequencing technologies

Expected benefits

» Understanding of ecosystem functions

» Basics for establishing or restoration of sustainable
environments

» Development of successful methods for biocontrol of
pathogens

» Access to the enormously large and diversified gene pool
» Preservation of DNA from “disappearing” local environments



Current large metagenomic projects

» Rhisosphere

» Great praires

» Permafrost

» European sites
- Rothamsted Park Grass Experiment (Penny Hirsch; Tim Vogel)
- Metagenomics of desease suppressing soils (METACONTROL;

J. D. Van Elsas, Wageningen, Holandia)
» Puerto Rico soils (Terry Hazen)

Park Grass,
Rothamsted

http://www2.cnrs.fr/en/1600.htm



Terragenome as the European metagenomic initiative

Consortium of scientists from 23 countries which are interested in
soill metagenomics

Timothy Vogel — Environmental Microbial
Genomics Group,
Microsystems and Microbiology
Laboratoire Ampere, UMR CNRS 5005
Ecole Centrale de Lyon

WORKSHOPS

http://www.terragenome.org/about/






Contribution of different institutions in the sequencing
of 939 accessible Prokaryotic genomes

According to NCBI data (August 2009)
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Sequencing technologies and the accessible sequence data

. ~800 Gb *
According to DOE report
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