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Bonee 100 net MnkpobHoe COOBLLECTBO NOYBHI 7, |

n3y4yanu Ha nuTaTenbHbIX cpeaax. ,fh‘ L
YncneHHoCTb MMKPOOOB B 1 I MOYBbI cHMTanNK yﬁ.. 2
paBHon 10°, a KONNM4ECTBO BUOOB NCHNCIIANN =
0ecsaTKamu. N 4
Cenvac noaTeepxaeHo A
npeackasaHue

C.H.BuHorpagckoro -
YUCIIEHHOCTb 3aHMXeHa
bonee 4yem 81000 pa3 u
cocTtaBnget 10°

BonbLWNMHCTBO
MUKPOOPraHN3MoB He pacTeT
Ha nabopaTopHbIX
nuTaTenbHbIX cpegax, T.e.
OHMN SABNSAOTCA
HEKYNLTUBUPYEMbIMMN.




Onpenenexuns

Mukpobnom — BCSt COBOKYMHOCTb MUKPOOPraHM3moB,
obuTarLwmx B JaHHOW 3KONOrmM4yeckomn HuLLe.

Noa meTareHOMMKOM npeanaraeTcs NOHUMaTb ob6nacTb
J3KONOrM4eCcKonm reHeTuKu, nsyvyaruwem 3aKkoHOMepHOCTHU
dopmupoBaHnAa reHeTUYECKNX CUCTEM B coobLyecTBax
OpraHu3MoB, odbecne4ymBaloLWUX UX BbKUBaHWE B
pa3HOOOpa3HbIX YCIIOBUSX OKPYXXakLen cpenbl 3a cHeT
U3MeHeHus1 Habopa reHOB y COCTaBIAKOLWMUX OOLWHOCTb
WHONBUAYYMOB.



[Ipnmepbl onpegensaoLwero BNUAHNS
MUKpobmnoma Ha rrnodanbHblE MPOLIECCH

Mukpobuom BnusieT Ha coctaB U CBONCTBA HalLuew
atmocdepbl

Mukpobmnom obecneunBaeT 340pOBbLE YesilOBEeKa U
XXUBOTHbIX

MukpoOnom nogaoepxmBaeT POCT pacTeHUN U nogasnseT
pa3BuTue dbonesHeun

Mukpobuom noaoepknBaeT YNCTOTY OKpYXKatoLuen
cpeabl



OcHOBHble Noaxoabl B uccnegoBaHUsiX NOYBEHHOMO

MUKpobOunoma

1g soil

Sepa ration of cells

)

. | Direct cell lysis and

from soil matrix

| DNA purification

";"'\.ﬁ\ o - -
L Bl R ~10° cells (genomes)
Microbial cells ~101
° %c_—_jﬁe 10" genes
= A
~10° cells ~10" genes ~10" genes
Single-cell genome Genome assembly J o~
sequencing from individual genes { ~ N ) L
P N | i
A R
S
Ideal outcome Current technology Ideal outcome Current technology f i e -

OQ ) o0 o]e)
OOOOO . 00000 O OO%

O 00 C -):}J O OO OOO
~10° complete

genomes

Partial genomes ~10% complete

genomes

Chimaeras from
different genomes

Genome-centric metagenomics

[ eHOMHbIN accembrep
SPAdes

Gene-centric metagenomics

Mature Reviews | Microbiology
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Microbes maketh man

People are not just people. They are an awful lot of microbes, too

The Economist August 18th 2012

YenoBek, nepenosiHeHHbIN MUKPOOPraHM3MamMm, eCTeCTBEHHO, HOCUT UX ..
Ha cebe n B cebe (C.M.KocTbiueB, 1928 r.)
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Ingestion of soy foods

for example, tofu, miso, tempeh Anti-proliferation effect
l Intestinal tract Blood stream T
Daidzein Equol

l cis/trans-THD T

Hi
Daidzein DHD Equol
i = oH Woement
(o] 0 -
- " OH

OH

( Genome of strain NATTS >

| Molecular mechanism of daidzein—equol conversion in Slackia sp. strain NATTS. This strain
nas a unique enzyme system composed of three proteins that convert daidzein to equol through the
ntermediate products DHD and THD. BC, breast cancer; PC, prostate cancer.

TAKAHIRO MATSUKI ETAL.,
NATURE, VOL. 489, Ne 7415, 13 SEPT. 2012



[1na BbIKMUBaHUA cOOOLLECTBa Ba)XHbl HE BUAbI, a reHbl,
KOTOPbIMM pacrnonaratoT ero YneHbl

A)1 iy Others
90% - “ Haemophilus parainfluenzae
Klebsiella pneumoniae
80% " Leuconostoc citreum
T0% “ Pseudomonas mendocina
B Acetobacter pasteurianus
60% B Enferococous spp.
B nabl ® Lactobacillus spp.
50% # Veillonella parvula
B Fusobacterium nucleatum

=

bakTepun 40

30%

B Prevotella melaninogenica
B Pseudomonas fluorescens

B Escherichia coli
20% B Straptococcus spp.
B Pseudomonas aeruginosa
10% B Stenotrophomonas maltophilia
0% B Rothia mucilaginosa
8}1 00% Kelone body biosynthesis
l Lysine biosynthesis, aspartate == lysine
90% PTS system, mannose-specific || component
a0% - = Complex IV (Cytochrome ¢ oxidase),
Heme biosynthesis, glutamate => protoheme/siroheme
70% " Cobalamin biosynthesis, cobinamide => cobalamin
" Riboflavin biosynthesis, GTP => riboflavin/F MMN/FAD
PyHKUMN 60% - ~Etrymalory patiwey
" Thiamine biosynthesis, AIR == thiamine-Pithiamine-2P

®Tatrahydrofolate biosynthesis, GTP => THF
" Ascorbate biosynthesis, animals, glucose-1P => ascorbate
" Complax IV (Cytochrome ¢ oxidase), cytochrome ¢ oxidase
= Complax Il (Cytochrome be1 complex)
= Abscisic acid biosynthesis, bata-carotene => abscisic acid
=Complex IV, cytochrome ¢ oxidase, cbb3-type
BF-type ATPase, bacieria
= Glu pathwary | pathway)
= Methionine biosynthesis, apartale == homosarine => methionine
¥ Hydroxypropionate-hydroxybutylate cycle
! | ! . . ! ! ! i | ; . A . ®Citrate cycle, second carbon oxidation
= Malonate semialdehyde pathway, propanoyl-CoA == Acelyl-CoA
&F A5 ¢ 9‘“ AL Q- g}" P g}' <~ =PTS syslem, sorbose-specific || component
& I W ¥ ¥ A . % #3.Hydroxypropionate bicycle
& (,Q & é d( & GQ'\ Gé & d’ﬁ' d( ®Reductive acetyl-CoA pathway (Wood-Ljungdahl pathway)
= Dicarboxylate-hydroxybutyraie cycle

50%
40% -
30%
20%
10%

0%

TakcoHomMu4eckas N oyHKUMOHanbHas CTpykTypa
MUKpobmnoma cntoHbl Yernoseka. Quinn et all., 2014



Hoelehionts and helogeneGmes are biological tnits

HEALTH
Pathogen defense
Stress protection

Nutrient exchange
Growth

Host-associated
microbiome

1. Health benefits for plants
11. Health benefits for humans
e T

_ — N 4 Pathogens/
Environmental conditions Diseases

[Berg et al. Frontiers Microbiol 2015; Berg et al. J Exp Botany 2015]



Nature/News
White House goes big on microbiom research.
US government and private team up for proposed effort to study
Earth’s microbres (Sara Reardon, 13/05/2016)

Steve Gscmeissner
[ Science Photo Library
Department of Energy
National Aeronautics and Space Administration (NASA)
National Institutes of Health
National Science Foundation | scales.

U.S. Department of Agriculture nce.



MoyBbl Poccun noyTn He npeacTaBneHbl B U3BECTHLIX METareHOMHbIX 6a3ax JaHHbIX.
Mpn 3TOM MO NOYBEHHOMY pa3HooOpa3sunto Poccust ABNSETCS OAHUM U3 KPYMNHENLLIMX
MUPOBbLIM Aeno3nTapnuemM NoYBEHHOIO pasHoobpasus.

a8
€

searth

microblome;

Total Qiime Samples: 26,005  Total Qiime Sequences: 2,0 8,838  Biomes Represented: 51  Total GGO7 OTUs: 33,041  Collaborators: 289

Earth Microbiome Project MoyBeHHas kapTa Poccun

OueBuMAHO, YTO 3agaya No popmMmMpoBaHUO BOMBLLIOIO OTEYECTBEHHOIO NPOEKTA,
HarnpaBfiEHHOro Ha co3gaHne MeTareHOMHOro LIEHTpa ANa XpaHEHUs U aHanmsa
MeTareHOMHbIX JaHHbIX Kak B MHTepecax oyHOaMeHTanbHOM HayKun, Tak U B MHTepecax
HapO4HOIo X03AMCTBa ABNSAETCH BECbMa aKTyarlbHOW.



MUWKPOBWUOM POCCUMN

4 | N\

CenbcKoe xo3aicts A.J1. UsaHoB, U.A.

MeauumHa, 3konorus, K.I. CKkpabuH TuxoHoBu4

B.M. rosopym

|

10 opraHunsauui 10 opraHusauum 10 opraHunsauui




HoBoe onepaunoHHoe nosie and metareHoOMMK noYdBbl: 3BOJTIOLMOHHOE NMPOCTPaHCTBO

3BONOUMOHHOE NPOCTPAHCTBO reHa 165 pPHK 6aktepuit (13D, naockue ceyeHus)

B paMKax TeKyLLen runoTessbl, rnobanbHoe pasHoobpasme muKkpobunotbl (16S pPHK) morkeT bbITb
npeacTaBNeHO B MHOTOMEPHOM 3BO/IIOLMOHHOM NPOCTPAHCTBE B BUAE CTPYKTYpbl, 061aaatoLe
HEKOTOPbIMU CBOMCTBAMM HEYNOPAA0YEHHOTO dpaKTana, OTPaArKatoLWEM 3BOMOLMOHHbIE NATTEPHbI B
TAKCOHaXx Pa3NMYHOro paHra. MpakTUYecKmne nccaenoBaHMA OCNOKHAKTCA 6ONbLLION Pa3MepPHOCTbIO
LLeIeBOro NPOCTPAHCTBA M TEM, YTO B CTPOFOM CMbIC/IE OHO MOMKET ObITb HE METPUYECKUM.



®3

«OBOMNKOLMOHHAA nyLwKa»

MocnegosarensHeii cpes 1-9-4 #d

«IJBOJIIOIIMOHHAA CBEYKa»

Nocneposatentheili cpes 7-12-1 53

L{uaHobakmepuu

Xnoporinacmsl

08

ulz

0.2

0a

[lpomeobakmepuu

[MocneaHun obwmin npenok 6akTepnin?




Scientific (biological) approaches
for improvement of agriculture

= Efficient adaptation will require access (both physical and legal
through appropriate intellectual property rules) to genetic
resources, both of existing crops, livestock and their wild
relatives, as well as varieties that may be used in the future.
Crop genes for drought and flood tolerance should be
identified and shared. Yield stability traits of species under
variable conditions are particularly important areas where
more understanding and research is needed.

= What kind of genetic information may be used to obtain
sustainability?

Source: FAO Report “Climate change, water
and food security”, 2011



Hukonan Bnagnmunposumu Tumodees-PecoBckum
[eHbl M aganTayua

«... KoanyectBo reHOB HE MOMKET ObITb PAaBHbIM COTHAM
TbICAY UIU MUNJIMOHAM, AECATKU TbICAY — 3TO TO, YTO Ham
HY>XHO. Ka)keTca, YTo ...9BO/IIOLMOHHbIN NPOrpecc CBsi3aH He
CO cneumanunsaumnen n cneumanndnpoBaHHbIMM

afanTaunamm K cneundpmyecknm ycaoBmUAM, Kak KaxKeTcsa
MHOIMMMm 60TaHMKaM U 300/10ram, HO HaobopoT,
Mmopdodunsnonormyeckaa gupdpepeHLUMpoBKa CBSA3aHa C
MAKCUMYMOM OMHMUIMOTEHTHOCTU T.€. B onNpeae/IHHOM
CTENEHM C OTCYTCTBUEM CMeLManbHbIX NPUCMOCOBNEHUN... »




PasrpanndeHne cuMOMOreHe3a Ha CTaiui B COOTBETCTBHUH C UX
F€HETHYECKUM KOHTposieM — Bcero S0 reHoB
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KonuyecTBO reHOB B reHOMax KYyNbTYPHbIX
paCTeHMﬁ no AaHHbIM NOTHOréHOMHOIo

KonnyecTBO reHOB B reHomax
NoYBeHHbIX 6aKkTepuin BapbupyeTt
B npepenax ot 3 Ao 10 Tblic.

CeKBeHMnpoBaHusA

pacTeHue reHoB

&raal?;(rj]gpsis apabugoncuc 26990
Carica papaya nanawusi 25536
Prunus persica nepcuk 28689
E?cphuolgzrpa Tononb 45778
MSgi:Cu?g?a nouepHa 38834
Glycine max cos 75778
Vitis vinifera BUHoOrpaa 30434
Oryza sativa puc 30192
gi%rglgt'm copro 34496
Zea mays KyKypy3a 32540

B oTnunyune ot pacteHnn y
OaKTepu K HeU3MEHHOMN YacTu
reHomMa OTHOCUTCA NULb YacTb
reHoma (40% y HEeKOTopbIX
OaKkTepumn), ocTaribHasa 4acTb
reHoma siBnsietcsi
«OOMOSIHUTESNILHOU» U COAEPKUT
reHbl, OTBETCTBEHHbIE 3a LUMPOKUN
Kpyr agantaumm

FeHeTU4YecKoe n (pyHKLMOHaNbLHOE
pa3Hoo6pa3ne NnoYBEeHHOro
MUKpobuoma — orpomHo. B 1r
NoYBbl HAXOAUTCSH HECKOSbKO
MIIPA. XXUBbIX MUKPOOPraHM3MoB,
OTHOCALLUXCSA MHOMUM ThiCA4YaM
BAoB. COBOKYMNHbIN
reHeTU4YecCKun matepman 1r
NoYBbl NpeBbILWAaeT MUNJTUOH
YyerioBe4YeCcKMX reHoMoB




Ha3eMHble pacTeHUs, Kak pacTUTEeNIbHO-MUKPOOHaA cuctema
(koMnNUNAUMA PUCYHKOB, B3ATbIX U3 UHTepHeTa)

2.
JinctoBble
3aHaoPUTDbI
ANncpunTbl

1.
._ AHAOPUTBI
LS ceMsiH
dunocdcepa

3.
AHAODUTDI
cTebnen

" 3 - - =1 AHAOUTDI
6.Kny6eHbkKo SR KOpHeMn
Bble 6aKkTepum p—




MpuMmepbl OCHOBHBLIX MYTYaNUCTUYECKUX PacTUTENLHO-MUKPOGHBLIX
cucTeMm

ApGycxynapnan MUKOPU3a, Cumbuoruyeckan Accouvauwm ¢
cuMGunos nutanua, P v ap. asordguxcaunn, cumbnos PU30CHEPHLIMK
nutaHus, N Gaxrepuamum,

3alWMTHLIW cUMBKno3.
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Increasing metabolic functlo
40% more biomass and perfc
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PasnnyHble mexaHu3mbl 3aLmTbl pacteHnn PGPR ot
abnoTmnyecknx paktopos

=
’“\\Rﬁ,;)

Drought Salt

\ /translocanon

Ethylene A

Fertility

Increased accumulation of
nitrate and phosphate

A

HOS A
HKT1
Aboveground A
Underground '
Alteration of root
ACC A 2
deaminase morphology anc
A transporter activity
Antloxldants ‘ HKT1-—>- Na* uptake

I
]
! ‘ IAA, cytokinin and
! unknown metabolites,
e
\\‘ \v. 1 7(

TRENDS in Plant Science
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MukpobGuonorn4yeckmm cnocob noBbILEeHUSA aganTauum pacTeHUn K 3acyxe Ha
ocHoBe cumbunotTnyecknx ALK-yTunusnpyrowmx 6akrepum

¥

[ToBeilieHHe OMoOCUHTE3A 1-
aMUHOITMKJIONPOIaH-1-kapOoHOBOM
kuciotsl (ALIK) B pacTenusx

b

CuHTE3 CTPECCOBOIO STUIIEHA K
WHTHOMPOBaHUE POCTA PACTCHUM

¥

baktepuu coaepxat pepmeHT ALK
AE€3aMUHA3Y U YCTPAHAIOT
HeratTuBHoe AeucTeme 3TUNEeHa

300
Bl KoHTponb
Il ABI
250 o

200

150
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Hmonb ALK
B KCUIEMHOM COKe
pacTteHue

HMOnb aTuneHa/y/

Hopma 3acyxa

N
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o b~

fopox
CTUMynauuA pocTa KopHei 1
KOPHEBbIX BO/IOCKOB

AKTMBM3aALMUA
asoTpuKcupytowiero cumbmuosa

80

I KoHTponb

> 8 5C-2
S I
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NoRms
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Hopma 3acyxa

1 - KoHTponb 6e3 nHokynsumm
2 - VIHrnbutop atuneHa
3 - Pseudomonas sp. Dp2

MNosbiweHune ypoxkan

KouTpois

Tomartbl

Ctumynsauma pocrta noberos

,7=ﬂﬂ —t YW s SEE o= =
Control Inoculation

MNMoBbileHUe ypoXKan
HOPMA  3ACYXA

KoHTtponb KoHTponb
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Coneycmou-
yueocmb
(s)

SMa2389
SMa2359
SMa2406
SMa2315
SMa2287
SMa2257
SMa2227

M.sat.
Eff +

SMa2197
SMa2153
SMa2121
SMa2091
SMa2061
SMa2031
SMa2000
SMal969
SMal948
SMal913
SMalgg4
SMal855
SMal1825

AK127

SMal798
SMal767
SMal745
SMal723
SMal696
SMal672
SMal649
SMal625
SMal597
SMal576
SMal545
SMal519
SMal491
SMal459
SMal430
SMal400

SMa (0]
SMailB47.
SMa
SMal,
SMa!
SMa 0
SMal
SMa!
SMal.
SMal1139
SMal104
SMal1082
SMal056
SMal1028
SMal004
SMa0974
SMa0945
SMa0909
SMa0876
SMa0853
SMa0829
SMa0803
SMa0781
SMa0759
SMa0738
SMa0710
SMa0682
SMa0659
SMa0630
SMa0606
SMa0575
SMa0548
SMa0514
SMa0486
SMa0462
SMa0429
SMa0396
SMa0364
SMa0337
SMa0307
SMa0281
SMa0255
SMa0226
SMa0199
SMa0171
SMa0144
SMa0118
SMa0091
SMa0064
SMa0034
SMa0002

aHanu3a wrtammoB S.meliloti c ucnonb3oBaHnem 6MoUYMNoOB

Npacdmueckoe nsobpaxeHme OHK-rmubpunamnsaumoHHoro

Hcnonp30BaHne KOMIBIOTEPHOM Mojienin aHanu3a ruopuanzanuii JJHK-0unounmnos
00J1aCTH JUBEPIreHTHBIX T€HOB JJISI H3YYEHHBIX IITAMMOB.

cuMOnoTHUecKkux IiasMug (PSYmMA) npupoaubix mramMmmoB S. meliloti BeissBrio cnenududeckue




CONCLEUSTONE Cross-Kingdem sirmilarcities

I. Host-associated microbiomes
and cross-kingdom similarities

Microbiome Function — Structure - Ecology

Il. Interplay of model microorganisms with its eukaryotic hosts

Microbiome shift Antagonism:
* Enhanced diversity * Antibiosis
Induced resistance * Elemination of pathogens *  Lysis
Immunization * Promotion of beneficials *  Competition

lll. Biocontrol strategies towards pathogens
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t-microbe interaction is shaped by
w9 ronment

H control

H Paenibacillus

-
-
-
-

Plang weight (g/10 plants)

sterile soil-free sterile soil non-sterile soil

Paenibacillus polymyxa vs. oilseed rape:
»Root damage in the soil-free sterile conditions; plant growth promotion in the sterile

soll

[Rybakova et al. (2015) Plant and soil]



MpuHUMN AONO/IHUTENIbHOCTU B MUKPOOHO-
PacTUTENIbHbIX CUCTEMaAX

CtabunnbHbIN U OrPaHNYEHHbIKM N0 06beMy MHPOPMaALUK
3YKapMOTUYECKNIM TEHOM AO0MNOSHAETCA U3MEHYMBBLIM METAareHOMOM,
obnapaTenm KOTOPOro PacWMpPAOT aganTaunio K KOHKPETHbIM
YCNOBUAM Cpeabl ANnA BCEN HaABUAOBOM CUCTEMbI B LLIE/IOM

(cumbunoreHom).

Pea!'ll/I3aLI,l/Iﬂ 3TOIO NPUHUMNMA Ha NMPaKTUKe 3aBUCUT OT

HaNMYMA NPOMBbILLAEHHbIX TEXHO/IOTMIN MPOU3BOACTBA U
NPUMEHEHNA MUKPOOBNONOTMYECKUX NPenapaTos







3(’*)(*)GKT OT NHOKYINALUNN COUN B YCINOBUAX OTCYTCTBUA B MNMOYBE
CﬂeLI,VI(*)I/I‘-IeCKI/IX LUTaMMOB KJ'Iy6eHbKOBbIX 6aKTep|/||7|




OcHOBHBIE BU/IBI CEJIbCKOX03SICTBEHHBIX KYJIbTYP, HA KOTOPBIX ObLIH
nposeaeHbl McnbiTaHuA Ouonpenaparos B I'CO 3a nepuox 2008 — 2012 rr.
(8 I'CO 65b110 npoBesieHo 273 onbiTa Ha Oosiee 30 ¢/X KynbTyp)

coA
AOpyrve KynbTypbl /

1% NMONUH

~

26%

noLepHa
neH—
e
Knesep
/ nweHuua
AYMEeHb /
KO3NATHUK | ropox

KapTtodenb



LL CON Po6bomus3

INSTRUMENTS

npuHyunuaabHoO HoebIl NMooxood K npobre

A cucmem

rnoooep>KaHuUsi 2eHemMu4YeCcKUx pecypcoe MUKpoop2aHU3Mo8

Bmectumocts B 200 000 00pa3umoB mo3BOJIHAT
pasmecTuTh HannonajqibHbIE pecypchl
MoJIe3HbIX MUKPOOPTaHN3MOB
CeJIbCKOX03SIMCTBEHHOI'0O HA3HAYEHHUS B
ONTHUMAJIbHBIX YCJIOBHSIX

C COXpaHEeHHEM BCeX IMOJIe3HbIX CBOMCTB;

Hanexnas 0ecriepedoiiHasi padora
XPaHWJIUIIA 0JIaroaaps AByXCTYeHYATON
NPOTHBOABAPUMHON CUCTEME 3ALUTHI;

ABTOPHU30BAHHBIN J0CTYII K JICMIOHUPOBAHHBIM
HTAMMaM, NPEeNATCTBY OIIMHA UX
HECAHKIMOHUPOBAHHOMY O0TOOPY.

Akl



PernoHbl NnpMMeHeHns MHOKYNAHTOB U 6uonpenapatoB rpynnbl ®apmar
B 2013-2014rr

i pervoHbl noctasku 2013roaa - HOBble perMoHbl noctaeku B 2014roay




BrivsHne mmnkopusauum Ha pocT 1 pasBuUTUE NOLEPHbI

J

z-? £

'wgﬁ": 2
\ig *

e X .:i'

Medicago lupulina L. ¥ Medicago lnpalina L.
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Gut-brain axis and gut feeling
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Microbiome transfer
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Nod-daxkTop pusobuii u ero cuures PacturesnbHblie pelenTops

CUMOMOTHYECKOTO CUTHAJIA
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[eHeTUYeCKue KOHCTpykKUUU Ans
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Macc-cnekTtpomeTpUa CUHTE3IUPOBAHHLIX
coeauHeHu (MALDI-TOF)
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JKcnpeccua OernkoB-peuenTopoB
SYM10 n SYM37 B baKkTepuanbHbIX
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3HaHune CTPYKTYPbI peuenTtopoB OTKpPbIBaeT NepCcnekKtTuBy UX peAaktnpoBaHusa Ans
KOHCTPYyUpoBaHUA HOBbIX CUMOUOTUYECKUX CUCTEM.




Brusaume 3amens! Ser Ha Asn B monoxxenun 131 penenropa
NFR5 Ha npocTpaHCTBEHHYIO CTPYKTYPYy U CBA3BIBAHUE
nod-daxropa

IToposos, MyHutaH u np. 2012



MosexynapHOe MOZeTMPOBaHNE B3aNMOIEMCTBUA PACTUTTEIBHOTO PelleNTopa nf75 ¢ pa3muIHbIMHU
nod-¢$axTopaMu IpOJeMOHCTPUPOBAJIO CIIeLU(HUYHOCTh B3aUMOAEeUCTBUA N0d-(PaKTOPOB CO «CBOMMU»
pelleITOpaMu
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friom soll matre:
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Figure 1 | Essential steps to axploraand exploit tha genomic diversity of soil microbial
communitias by metagenomics. Shown is a flow diagram of the main steps in the
construction of a metagenomic DMNA library from a soil sample, Sail DA is recovered through
separation of cels from soil particles followed by cell lysis and DMA recovery, or through direct
lysis of cells contained within soil and recovery of DMA, Recovered soi DNA is fragmented and
ligated into the linearized cloning vector of choice which might be a plasmid, cosmid, fosmid or
BAG bacterial artficial chromosome). Folowing the infroducton of the recombinantvectors
into & suitable bacterial cloning host, screening strategies can be designed to identify those
clones which might contain new and ussful genes,



3a4a4M Mo KOHCTPYMPOBAHUIO HOBbIX
CUMBUNOTUYECKUX CUCTEM

BbiaeneHme HOBbIX
reHoB

PenaKktnpoBaHue

CTPYKTYpPbI
peuenTopos

BBeaeHne HOBbIX reHOB
B KOMMep4yecKune
LUTaMMbI

BKAoYeHmne HOBbIX

CTPYKTYP B reHOMbI CurHanbl,
COpTOB KOMN/IeEMEHTapHbIe
peuenTopam X03AMHa

Hosble MPC c komnneKkcom nonesHbliX CBOUCTB




B noknaage uclonb30BaHbI|

AaHHble COTRVAHUKOB
MHCTUTYTaRHAPOHOBA E.E.,
PymaHuesoun NI BopucoBa
A.1O., MyHTan-benoesou B.C.,
BenumoBa A.A.

Cmacu0o0 3a BHuMaHue!



AKTyanbHBIM TPEeHJIOM Ha CeTOAHANIHUMN eHb, 110 BCell BUAUMOCTH,
ABJIAE€TCA HE CTOJBKO IIOMCK II€PCIIeKTUBHBIX FT€HOTUIIOB PaCTeHUN U
IIITAMMOB MUKPOOPIraHMU3MOB, CKOJIBKO OCBO€HME CaMOU CTUXUU
M3MEHYMBOCTU IIOCPELCTBOM COBPEMEHHBIX TeXHOIOT U
reHeTUYeCKOTO aHaau3a (BBICOKOIIPOU3BOIUTEIHPHOE CEKBEHUPOBAHUE,
MOJIEKYJIIPHOe MOJieInpoBaHue, 6MonHGOpMaTHKA U SBOIIOIMOHHBIH
aHaIn3).

OpuH u3 XejaTeIbHBIX Pe3yJIbTaTOB — OCHOBAaHHAA HAa TIOHUMaHUUN
IIPUYUH ¥ MEXaHU3MOB U3MEHYNBOCTH BO3MOXXHOCTD «KaHAJIU3UPOBATH»
IIPUPOJHBIE CUJIBL, YIIPABJIAIOLIAE DBOIIOIMOHHBIM IIPOLLeCCOM, B
HaIIpaBJIeHUAX, BOCTPeOOBAaHHBIX HYK/IaMU COBPeMEeHHOTO
3eMJIeieusl.



KoHcopuusa, CumbuoreHes

(Koso-lMonanckun, 1924);

Holobiont

(Mindell, 1992. Biosystems 27:53-62;
Rohwer et al., 2002. Mar. Ecol. Prog. Ser. 243:1-10)

andiHologenome theory of
evolution

(Rosenberg et al., 2007. Nature Reviews
Microbiology 5 (5): 355-362.);

AyTOLIEHO3 U ayTOreHOMHas

TeopUus 3BONIOLUMN

(CaBuHoB A.B., 2012. XXypHan o6wen ouonoruu. T. 73.
Ne 4. C. 281-298).
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