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fovidlwpaTkn avalvon Baktnplwyv

e BakKktripla mov armodopouv opyaviKouc pUTtouC

- Pseudomonas putida S16

- Arthrobacter aurescens

e BaKtripla MOV XPNGCLHOTTOLOUVTOL GTNV YEWPYLL
- Bacillus thuringiensis
- Burkholderia phytofirmans

e BakKtripla mov £Youv amopovwOeil kat avaAuOel
oto Tunua Broxnpeiac kat Brotexvoloyiog



Pseudomonas putida S16 OQ

ATtoSolEL TNV VIKOTLVN
NICOTINE

To yoviblwpa amoteAeital ano eva xpwpoowpa 5.98

MB xwpic mAaouidla kat meptektikotnta o GC 62.8%

5218 mBava yovidia / 4058 yovidla pe SLEUKPLVIOUEVO

AELTOUPYLKO pOAO

29 YEVWULKEC VNOLOEC ME TNV HEYAAUTEPN VA EXEL

neEyedoc 44 Kb pe 8 tpavonoldoec, MEPLEKTLKOTNTA OE

GC 52.4% koL MEPLEXEL TA Yyovidla yia Ttnv amodopnon

TNG VIKOTLVNC

Yu et al. (2011) J. Bacteriol. 193: 5541-5542



N/?\\N
Arthrobacter aurescens TC1 %ﬁm@)m_%_%

AntopovwBnke armno €dadoc oe teploxn anoppPnc amofAATWY amo atrazine
dboappokofLlopnyavieg Kot eixe tnv tkavotnta va anodopei tplalivec (atrazine)

Xpwupoowpa 4.6 MB kat Suo mAaopidta PTC1 (408 KB) kot PTC2 (300 KB)

10% gene duplication: otpatnylkn yla npocoapuoyn oto nepLBailov onwg

aVOEKTLKOTNTO 0€ METAAAQ, LETABOALOUO OPYOVIKWY LOPLWV YLa EVEPYELDL

11 yevwuikeg vnoidecg (vs 109 P. putida KT2440!!) kat povo 2 amod auTeg
nepLEYouv petabeta otolyeia (vs 29 P. putida KT2440)

|

To Arthrobacter akoAoudei dtapopeTIiKA oTPATNYIKA YIA VL
npooapuolet ti¢c UeTaBOAIKES TOU avayKes oto neptBaAAov (gene
duplication) évavrtt twv Pseudomonas rtou xpnotuomnotouv tnv optlovtia
YoVIOLAKN) UETAPOPA W AVTIOTOLYO UNXAVICUO TTPOCAPUOYNE



Bacillus thuringiensis otehexoc CT43

e EvtopomaBoyovo Baktriplo mou napayeL TPELC SLOPOPETLKEC
KPUOTOAALKEC TOElvec pe Spaon evovtiwv AeTILOOTITEPWV KoL

AUTTEPWV EVTOUWV

e 5.5 MB KUKALKO xpwpoowpa pe TieplektikotnTa o€ GC 35.4%

e 10 mAaopuibla!! pe peyeboc amo 6.9 — 281 Kb kat
nieplektikotnta o€ GC 30.8-35%

e To peyaAvtepo nAaopuidio (pCT281) mepLEXEL L0l YEVWLLKN
vnolda pe 4 yovidla cry kat to dsvtepo peyaiutepo (PCT127)
TEPLEXEL Eva YOVIOLO cry Ko To povomatt floouvBeonc pia

VEac Toéivnc pe evtopoktovo dpaon ‘thuringiensin’

JOURNAL OF BACTERIOLOGY, July 2011, p. 3407-3408 Vol. 193, No. 13



Burkholderia phytofirmans

EvooduTtiko BaKkTrAplo ou MPOoAyEeL TNV PUTLKI AVATTTUEN
8.2 Mb V0 ypwpoowpoata Kot Eva TAACULOLo
Neplektikotnta og GC 62.3%

Xpwpoowpa 1: BaolkEC KUTTAPLKEC AELTOUPYLEC

Xpwpoowpa 2: Bondntikeg Aettoupyieg (avBekTikOTNTO 0€ PETAAAQ KOLL

TPOCTACLO IO KATOTTOVIOELC KTA)

MAaopidlo:>70% yovidia pe ayvwotn Asttoupyla

Weilharter et al. (2011) J. Bacteriology 193: 3383-3384



Burkholderia phytofirmans — Nwc¢ npoayet tnv utikn avantuén?
e ACCdeaminase

* Avo uovornatia Bioouvieonc IAA: 3-acetamide pathway & tryptophan side

chain oxidation pathway)
e Aev napayel avtiBlotika

e Aev alwtodeCUEVEL

Burkholderia phytofirmans — lNwc¢ elo€pyxetau oto UTO?

e [IAoUoto yovidiwuo O KUTTAPLVAOEC Kol EVOOYAUKAVAOEC ITOU
EUTTAEKOVTOL OTNV AUGN TOU KUTTOPLKOU TOLYWUATOC PUTIKWV KUTTAPWV

* Flagella proteins



fovidlwpatikn avalvon Sphingomonads.........

e A-proteobacteria kat mepthappBavel ta yevn Sphingomonas,

Sphingopyxis, Novosphingobium, Sphingobium

e OAwotpoda Baktnpla mou amoteAoOUV GNUAVTILKOUC artoOOUNTEC
OPYQVLKWV PUTTWV

e Katexouv ocuvnBwc Eva KUKALKO xpwHOowa Ko TTAaouidla n
ueyamAaouidla ota onoia evromnifovtal Kuplwc omepovia tou
EUTAEKOVTOL OTNV artodONGN OPYAVIKWY pUTIWY,

TTOAUCOKYAPLOLWV KOl YEVIKOTEPQ TIPOCAPUOYN G 0TO TLEPLBAAAOV

Aylward et al. (2013) Appl. Environ. Microbiol. 79: 3724-3733



Glycoside Hydrolases Oxygenases

Predicted Substrate
B Oligosaccharides " Hemicelluloses B Monooxygenases
M Chitin and Peptidoglycan [l Cellulose M Dioxygenases

B Other

--Novosphingobium aromaticivorans DSM 12444
- Novosphingobium nitrogenifigens Y887
--Novosphingabium pentaremativorans US6-1
- Novosphingobium sp. strain PP1Y
.~Novosphingobium sp. strain Rr 2-17
--Novosphingobium sp, strain AP12
--Sphingopyxis alaskensis RE2256

- Sphingobium sp. strain SYK-6
--Sphingomonas sp. strain SKASE

-~ Sphingobium yanoikuyae XLDN2-5
--Sphingobium sp. strain AP49

- Sphingobium chiorophenalicum =1

- Sphingobium indicum BSOA

- Sphingobium jeponicum UT265
--Sphingomonas sp. strain PROS0111-T3T-64
--Sphingomonas sp. strain KCB
--Sphingomonas wittichii RW1
--Sphingomonas wittichii DP58

- Sphingomonas sp. strain ATCC 31555

.- Sphingomonas elodea ATCC 31461
=Siphingomonas sp. strain Mng02

- Sphingomonas sp. strain 517

- Sphingomonas sp. strain PAMC 26621
--Sphingomonas sp. strain PAMC 26617

- Sphingomonas sp. strain PAMC 26605
--Sphingomonas echinoides ATCC14820

| 4
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e Meyalocg aplBuoc oéuyevaowv 1 kot udpoAacwv YAUKooLdLwv
e Ta BaktnpLa tou £xouv Peyalo aplBuo oéuyevaowyv epdavilouvv
LULKPO aplBo vdpolaocwv YAukooldiwyv kal avtiotpoda



foviSwwpatiki avaAvon Baktnpiwv oto
Tunpa Broxnpetac kat BiotexvoAoyiac

e Sphingomonas haloaromaticamans: Anopoviénke

aro €6adoc pe MOAUETA puTavon amo to pukntoktovo orthophenylphenol

she

e Pseudomonas pUtIdG ATtoovwOnKke amno €5a@oc Ue MOAVETH

purtavon amo to avtloéeldwTIKO KatL ouvtnpntiko diphenylamine



S. haloaromaticamans OPP

e 4.8 Mb yovibiwpa tov cuvappoloynOnke oe 3
Ikplwpata: 4.5MB, 191 Kb, 90.7 Kb

e [ovIbLWHATIKA avaAuon evtomLoEe 4 onepovia ota

Ikptwpata 1 kot 3 pe mboavo Asttoupykd poAo otnv
arodounon tou OPP



I. ben/cat (ortho pathway: benzoic acid degradation)

ShP3_01127
ShP3_01128
ShP3_01129
ShP3_01130
ShP3_01131
ShP3_01132
ShP3_01133
ShP3_01134
ShP3_01135
ShP3_01136
ShP3_01137

3-oxoadipate enol-lactonase 2 (pcaD)

Beta-ketoadipyl-CoA thiolase (pcaF)

putative succinyl-CoA:3-ketoacid coenzyme A transferase subunit B (pcal)
putative succinyl-CoA:3-ketoacid coenzyme A transferase subunit A (pcal)
Glucose 1-dehydrogenase B (BenD)

Benzoate 1,2-dioxygenase electron transfer component (BenC)
2-halobenzoate 1,2-dioxygenase small subunit (BenB)

2-halobenzoate 1,2-dioxygenase large subunit (BenA) //fpl'
Catechol 1,2-dioxygenase (catA) (”[(Q
Muconolactone Delta-isomerase (catC) v 4

Muconate cycloisomerase 1 (catB)




ShP3_04546
ShP3_04549
ShP3_04550
ShP3_04551
ShP3_04552
ShP3_04553
ShP3_04554
ShP3_04555
ShP3_04556
ShP3_04557
ShP3_04558
ShP3_04559
ShP3_04563
ShP3_04572
ShP3_04573
ShP3_04576
ShP3_04577
ShP3_04578
ShP3_04579
ShP3_04580
ShP3_04582
ShP3_04583
ShP3_04584
ShP3_04585
ShP3_04587
ShP3_04590
ShP3_04591
ShP3_04592
ShP3_04593
ShP3_04594
ShP3_04595
ShP3_04597

Tn3 transposase DDE domain protein

Beta-ketoadipyl-CoA thiolase (pcaF)

3-oxoadipate enol-lactonase 2 (pcaD)

putative succinyl-CoA:3-ketoacid coenzyme A transferase subunit B (pcal)
putative succinyl-CoA:3-ketoacid coenzyme A transferase subunit A (pcal)
Levodione reductase (benD)

2-halobenzoate 1,2-dioxygenase small subunit (benB)

2-halobenzoate 1,2-dioxygenase large subunit (benA)

Catechol 1,2-dioxygenase 1 (catA)

Muconolactone Delta-isomerase (catC)

Muconate cycloisomerase 1 (catB)

HTH-type transcriptional regulator BenM
Integrase core domain protein
2-hydroxy-6-oxononadienedioate/ Xy-6-oxononatrienedioate hydrolase

2,4-dichlorophenol 6-monooxygenase (putative hbpA)

3-methylcatechol 2,3-dioxygenase (putative hbpC) 4—0 .
2-hydroxymuconate semialdehyde hydrolase (putative hbpD) (QI
2-keto-4-pentenoate hydratase (bphH) ‘(Q‘

Acetaldehyde dehydrogenase (bphl)
4-hydroxy-2-oxovalerate aldolase (bphl)

@

\Q

Transposase

Integrase core domain protein
Integrase core domain protein
2,4-dichlorophenol 6-monooxygenase (putative hbpA)
2-hydroxy-6-oxo-6-(2'-aminophenyl)hexa-2,4-dienoic acid hydrolase (HbpD)
Benzene 1,2-dioxygenase subunit alpha (bphA1l)

Biphenyl dioxygenase subunit beta (bphA2)

Biphenyl dioxygenase ferredoxin subunit (bphA3)

Benzene 1,2-dioxygenase system ferredoxin--NAD(+) reductase subunit (bphA4)
Cis-2,3-dihydrobiphenyl-2,3-diol dehydrogenase (bphB)

Tn3 transposase DDE domain protein

2-keto-4-pentenoate hydratase (BphH) i

V.

ben/cat ortho
pathway: benzoic
acid degradation

OPP upper
pathway + bph
(biphenyl) lower
pathway

OPP upper
pathway + bph
upper pathway



MNpoBAsdn MetaBoAikou MovomnatioU Bacl{OHEVN TNV
YOVLOLWHATIKA avaAuon

Putative Putative Putative COOH
oH _hbpA _hbpC RoH __hbpD | COOH
+ |\)\
OH

2-hydroxypenta-

2,3- d|hydroxy- 2-hydroxy—6-0x0-6- Benzoic acid 2,4-dienoate
biphenyl phenyl-
OPP upper pathway 2,4-hexadienoic acid @S’
N BphH
(Scaffold 3) & p
: OH \ 4
- catB | catA Bph lower .
HOOC COOH OH
OD\/COOH \_/// pathway HO N O
) Muconolactone cis-cis-Muconate SCBffOld 3 ~ M\
§ / ' ( ) COOH
catechol
COOH Ben/cat ortho pathway Bphl
@zo (Scaffold 1 & 3) 5 .
nu\n/\v/\f\‘—ﬁﬁﬁ z I
. o CH—C{ 4 CH,—CH-COOH
3-Oxoadipate enol-lactone 0 H
\‘éo peaF SUccinyCoR Acetaldehyde Pyruvate
COOH y CO-CoA / 1 l
pca COOH > ] ;
COOH > Acetyl-CoA Glycolysis
Succinyl-C O=<:/ ’

3-Oxoadipate 3-Oxoadipyl-CoA




TL BAEMOUUE OTTO TNV YOVIOLWHATIKA avaAvon.......

» To otéhexoc S. haloaromaticamans €xel 500 OMEPOVLA LLE TNV
(6la opyavwon kat tnv idta Asttoupyia (ben/cat operons) kaut
opoAoyia Twv avtiotoywv yovidiwv 70-80% ot eninedo

VOUKAEOTLOLKAC aAAnAouxiag

» 3 amo ta 4 KatafoAkd ortEPOVLA TIEPLEXOUV TPAVOTIO(AOEC

>

Opt{ovtia Novidtakn Metapopa



AvAaAuon Tou yovidlwpatog Ue To mpoypappo PathwayTools €6eLée otL To Baktnplo S.
haloaromaticamans dgv umopouoe va cuvBEoel Ta apvoéca pebetovivn, Tupooivn,
dawvulalavivn, Avcivn Kot LOOAgUKivN
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[ToLO 1) TToLa ATIO QLUTA TAL ALVOEEQ TEALKOL XpELAETOL?

>0 B Amino Acids
) No Amino Acids
B Methionine (M)
M Phenylalanine (P)
I Tyrosine (T)
M Leucine (L)
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fovibwiwpatikn MuknTwyv
To yoviblwpo tou Rhizophagus irregularis

2uvopuoloynpevo yovidiwpa 101 Mb

‘Otwyo’ o€ yovidla tou eunmAekovtal oTov OEUTEPOYEVI
uetaBoAiouo (my. toéivec KtA)

‘Otwyo’ oe yovidia mou eunAekovral otnv armodounon
KUTTOPLKWV TOYWUATWV TWV QUTLKWV KUTTAPWYV

‘Otwyo’ og yovidla ontwc invertases kot sucrose transporters

‘fAouoto’ o€ yovidia rou eurnAekovtat otnv aouuiwon N kot S

\ 4

E¢EALKTIKN MPOCOPOYN TOU YEVETLKOU
UALKOU WC ‘UTtoOXPEWTLKOC ocuuBlwtic’




M Secreted peptidases ™ Small secreted proteins Secreted proteins ®WGH ®GT CE PL MCBM ®GH6 ¥ GH7 GH61 M NRPS MPKS ©HYBRID " DMAT

1000 2000 3000 0 200 400 600 0 10 20 30 40 5500 20 40 60 80

PP Ustilago maydis

i

0
PP Puccinia graminis -

SAP Auricularia delicata _

SAP Coprinopsis cinerea

ECM Laccaria bicolor -_ =

SAP Saccharomyces cerevisiae .7

ECM Tuber melanosporum . l

AP Aspergillus niger l

PP Botrytis cinerea -
SAP Neurospora crassa -

SAP Rhizopus oryzae

AM Rhizophagus irregularis -

Tisserant et al. (2013) PNAS 110(50):20117-20122



YynAn duloyeveTikn ouvvevaa Rhizophagus irregularis &
Mucoromicotina (Rh/f‘qpus O'TyZ(J,E & Mortierella elongata)
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fovidiwpata Baktnpiwv nov CUUBLWVOUV HE
devépopopPpouc HUKOPPLILKOUC LUKNTEC

Qutd — Asvépopopdpotl MukoppLlikoi MUKNTEG

Tpwepnc ZUpBLWTIKA ZXEoN
- Quta

- MUkntec

- Baktipla

Aevdpopopdpol MukoppLitkoi
MuKknteg -
Baktipia (KAdaon Mollicutes)




Evoopukopptlika Mollicutes

C.'.;Iacrﬂ;s pumﬂus{

100 ostridium botulinum
——1___Clostidium Kluyveri

Candidatus Desulforudis audaxviator

100 Mycoplasma haemofelis
Ureaplasma urealyticum )
3 53 Mycoplasma penelrans pneumoniae
100 Mycoplasma gallisepticum group
84 —l 100 I:Mycoprasma genitalium
Mycoplasma pneumoniae
100 Mycapl homini. DAMRE
lycoplasma hominis
n — 1 Mycoplasma arthritidis
100 Mycoplasma agalactiae = EEI
100 Mycoplasma bovis . S
Mycoplasma crocodyli hominis _0-.: D
100 Mycoplasma synoviae group !
_— Mycoplasma pulmonis < |9
0.3 54 Mycoplasma mobile o E:.,_
100 Mycoplasma hyorhinis » | D
00— Mycoplasma conjunctivae »
" 0 % Rijﬁ :asma loachi ; Mycoplasma hyopheumoniae
10 —l ycoplasma capricolum
4 L] Mycoplasma mycoides Mycoplasmatales
L Mesoplasma florum
100 Spiroplasma cilri Entomoplasmatales
Spiroplasma meliiferum
36 100 Candidatus Phytoplasma australiense
100 _@nd{dafus Phytoplasma asteris AY
100 100t Candidatus Phytoplasma asteris OY Acholeplasmatales
Candidatus Phytoplasma mali
59 Stonhr dAch:g‘-‘eprasma laidlawii
100  Staphylococcus epidermidis
{ Staphylococcus aureus T
100 Listeria Lmonobcﬂcﬁgene’s =3
1 actobacillus plantarum

57 3§|_£|1T|:Sfreprmoccus pneumoniae g
= Lactobacillus crispatus g
—~—
O]
7]

Nostoc punctiforme

DUAOYEVETIKA OUYYEVEIC LUKOTTAQOUATWYV TTOU ITPOKAAOUV 00BapEc
QOFEVELEC OE AVWTEPOUC {WIKOUG OPYAVIOUOUG



Evéopukopptlika Mollicutes

e To MLKPOTEPQA YVWOTA Baktripla ou
dEV £XOUV KUTTOPLKA TOLXWHOTO

(663, 709, 740 kot 1228 kb) pe GC UTTOXPEWTIKA OUUBLWTIKWV
content 32-34% ULKPOOPYaVIoUWY

e MKpO pEyeBoC yovidOLWUOTOC l Xapaktnptotiko otnv eE€Aén

e 3-5% twvV YoviIOiwv ToUC poEpP)OVTaL
aro tov AMM rnou ta phoéevel peow
opL{ovtLac YoviOLaKN S LETAPOPAC

Ta xpetalovtal yia vo
aAAnAenidbpouv e toug
AMM

»

1 200 400 600 800 1000 1200

[ |
RioNa [T T T
Ri 1° transcript In In In Inﬂ In n

MRE-RV DNA

Naito et al. (2015) PNAS 112: 7791-7796



All of the Without poorly
CDSs characterized categories

POORLY CHARACTERIZED INFORMATION STORAGE AND PROCESSING

No COG assignment M Translation, ribosomal structure and
Function unknown biogenesis
General function prediction Transcription
only M Replication, recombination and repair
CELLULAR PROCESSES/SIGNALING METABOLISM
M Cell cycle control, cell division Nucleotide transport and metabolism
% Signal transduction mechanisms B Amino acid transport and metabolism
¥ Defense mechanisms M Energy production and conversion
™ Cell walllmembrane/envelope Carbohydrate transport and metabolism
biogenesis Coenzyme transport and metabolism
" Cell motility ™ Inorganic ion transport and metabolism

M Posttranslational modification,
protein turnover, chaperones

e Agv KATEXOUV yovidLla yLa 0€eLOWTLKN MetafoAwn
dwodopuAiwon, ocuvBeon apvolEwy Kat g§dptnon ano tov
AMM rnov ta

voUKAeoTLOlwv, KUKAO Tou Krebs, DNA/RNA

d\ofevel
polymerases

e [wa>50% twv yovidiwv touc bev BpeBnke
AELTOUPYLKOC POAOC

Torres-Cortes et al. (2015) PNAS 112: 7785-7790



QN &2 Recover microbial cells and/or
extract genomic DNA

DNA purification & size selection —— Direct sequencing with
l or without DNA
amplification

Clone into a suitable vector

'

Metagenomic Library-construction

Large-insert cloning l Small-insert cloning

R

QOQO ) 00000

Transform into a suitable host & select for transformants

;

Metagenomic Library Screening

. . ' . .
/\E Tov leKn Function-based Sequence-based AV(IAU Gn BaGlZO llSVI’]
* Gene expression ¢ Annotate DNA sequences

Avakuo‘n e Identify small molecules, proteins e PCR, hybridization thv aAAnAOUXlGn



MeTayovidLwpaTIKA

e AvaAuon HETAYOVIOLWUATWY PACL{OUEVWV
otnv aAAnAouxlon

Mrnopei va eAeyxBouv dtadopeTika yovidia-otoxol Le tTnv idta uEBodo
2uvnOwg 6ev 0dnyel og avakaAuvPn vewv yovidiwv / evIUpHwWV He
BlotexvoAoyLko evdiladEpov

e AELTOUPYLKN AVAAUCN LETAYOVIOLWUATWVY

Oébnyei og avakaAvuyn NEwv kot MMANPpw¢ Attoupylkwv evUUWV UE
BlotexyvoAdoyiko evdilapépov

H ermtuyia tng otnpiletat otnv unapén anAou Kat ypryopou
(PALVOTUTTLKOU TECT KOl OTNV ETULTUXN EKPPAOCH TOU EV{UUOU OTOXOU OTOV
ETEPOAOYO POpPEQ




AvaAuon petayoviditwpatwy Bacl{opevn
otnv aAAnAouxion

*  Malikry aAAnAouxLlon Tou PETOYOVIOLWUATOG

NG BAAaocooc TWV ZoPKACWVY

e 1.36 Gb kot 265 Mbp cuvoAko peEyeboc Tou

netayovidlwpatog mouv aAAnAouxnOnke

e BlomAnpodopikn avaluon yla tnv

OUVOPUOAOYNGCN YOVIOLWUATWY YOVIOLWUATWV

UIKpoopyaviopuwv (binning) ‘

2€ Eva IKpiwUa TTOU AVAKEL O€ Ap)aia rteEpLEyovTay ULa UOVOEUYEVAON TNG QUUWVIOC
(amoA) nou amotéAeoe to Evavoua yia tnv HEAETN Twv Kpevapyaiwv w¢ VITPOTTOLNTEC

Venter et al. (2004) Science 34: 66-74.



Aettoupylkn Metayovid LwUaTLKN

e XapnAd nocoota entuyia (rry. 1/100000 fosmid clones) og moAUTIAOKA pETOYOVISLWMATO

Table 1

Activity-based approach to screen enzymes in the period 2007 to early 2009

Ervironmant Targat gana Host, vactor Average size  # of positives/# 1 positive/Mb Assay techrigue Refaranca
of insart (kb) of screanad DMA scraanad
clones
Compost Esterase E. coli, plasmid 3.2 14/21 000 1/4.8 Agar plate assay [
Amylasa 13/31 967 1/7.9
Phosphatasa 38/31 967 127
Dioxyganasa 2/31 967 1/5141
Protease 31 967 0M02.3
Compost (artificially contaminated Esterase E. coli, plasmid 2.5 ¥40 000 1/33.3 Agar plate assay [8]
with poly-lactic acid disks)
Soil (nonspeacified) Hylanase E. coli, plasmid 8.5 1/24 000 1/204 Agar plate assay 2]
Loarmn soil Oxyganasea E. coli, plasmid 5.5 1/65 000 1/367.5 Agar plate assay [10]
Mining shaft, compost soil, sedimants Protease E. coli, plasmid 4.0 4/389 000 1/388 Agar plate assay [11]
(sewage plart, sea, lake, and rver)
Gypsy moth midgut Production of E. coli, plasmid a3 1/800 000 1/2640 Raporear assay [12]
N-acylhomosering lactons
Rhizosphera soil from near side of Mickel resistance E. coli, plasmid 25 13/726 500 11387 Growth assay [13]
acid mine drainage
Glacial ice DNA polymarmasa | E. coli, plasmid 4 230/230 000 1/4 Growth assay [14%]
Ground water from crude-oil storage cavity  Aromatic hydrocarbon E. coli, plasmid 7 35/152 000 1/30.4 Reporar assay [15]
catabolic operon
Intartidal flat sediment Lipase E. coii, fosmid MN.AS 1/6000 Agar plate assay [16]
Deep-saa sadimant Lipase E. coli, fosmid 323 1/8823 1/285 Agar plate assay [17]
Activated sludge treating coke plant Extradid dioxyganasa E. coli, fosmid a3 91,/96 000 1/348 Call lysate assay [18%
wastenvater
Soil (pastura) Dagradation of E. coli, fosmid a5 11013 1/354.2 Raporear assay [19]
N-acylhomosering lactons
Activated sludge treating coke plant Bleomycin resistance gena E. coili, fosmid 33 3/96 000 141056 Growth assay [20]
wastenvater
Forest rhizosphena soils Fungal antagonism E. coli, fosmid a5 1/113 700 1/3979.5 Growth inhibition 1]
Human facal from healthy parson and Epithalial call growth medulation  E. coll, foesmid 43 20/20 725 1/44.6 {inhibiticn) Call lysate assay [22]
patiants of Crohn's disease {inhibition) 1/29.7 (stimulation)
30/20 725
(stimulation)
Glacial ice DNA polymarmasa | E. coli, fosmid a6 20/4000 1/7.2 Growth assay [14%]
Surface seawater Esterasa E. coli, BAG 70 4/20 000 1/350 Agar plate assay 23]
Pig facal Tetmcydine-resistance gena E. coli, BAC 15 10,9000 1135 Growth assay [24]
Rabbit cacum Calluass E. coli, cosmid 351 11/32 500 11037 Agar plate assay [25]
Soil (watland and sandbars) 4-Hyd maxyphenylpyruvatea E. coli, cosmid 40 5/30 000 1/240 Liquid-basad assay  [26]
dicygenase
Cow rumen Mannanase/glucanasa’sylanase  E. coll, phagemid 3 1/50 000 1150 Agar plate assay |
Sail Degradation of E. coli, phagemid 4.3 ATz 11060 Reporter assay [28]
N-acylhomosering lactons
Qil-contaminatad soil MNaphthalena dioxyganase Pssudomonas a5 2/24 000 1/300 Growth assay [24]
putida, cosmid

Kakirde et al. (2010) Soil Biol Biochem. 42:1911-1923



Agttoupylkn MetayovidlwUaTIKN

KaBoplotikn n emtAoyn tou popea yia tnv dnpovpyia tng BLBALoBAKNG

MAaopuidia (5 kb evBepa)
Koouibia (40-50 kb evBepal)
®oopidia (40-50 kb £vOepa)
BACs (100 kb €vBepal)

Kakirde et al. (2010) Soil Biol Biochem. 42:1911-1923



Agttovpykn Metayovidtwpatiki

e Koplog otoxoc: H amopovwon veEwv evUUWV HE BLOTEXVOAOYLKO

evOLadPEPOV OTIWC AUMALCEC, XLTIVAOEC, EOTEPAOCEC

Mowa eival ta KUpLa Brpata yia tnv AELTOUPYLKN

METAYOVLIOLWHATIKN avaAuon;



‘EvOeon o€ mAaouidia,
doopidia, texvnta
XPWHOCWH AT
Baktnpiwv Kat
METAOXNMATIOMNOC OE
E.coli i Streptomyces

Anopovwon DNA
MEYAAOU HLOPLOLKOU
Bapoucg > 40 kb

14A

M e T S y—— AAAnAOfJXLO'n
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0 3000 5000 | 9000 12000 15000 18000 21000 24000 27000 30000 vovt&twv us tov
B MGGyttt GOUVOTUTIO - OTOXO ‘EAgyX0C peYGAoU aptOpol KAWVWY
HEOW QAMAWV XPWHOTONETPLKWV
TEOT

Anopovwon, etepoAoyn
untepEKkdpaon Kat
KOLOOLPLOMOC TWV ETUAEYUEVWV
MPWTELVWV




Napadetypa AELTOVPYLIKNAC
METAYOVISLWMOTIKAC aAVAAUGONG

’ 4 I I
° ZTOXOC: ATIOLOVWGON E0TEPACWV UTTELOUVWYV TTOU
QTTOTOELKOTIOLOUV KAl UOPOAUOUV VEUPOTOELKA YEWPYLKA PAPLLOLKOL

° BLOTEXVOAOVLK() sv&acbépov: H dnuoupyla avtdotwy
YLOL TNV QVTLUETWTILON TIEPLOTATIKWY OEELOC TOELKOTNTOC Ao €KBeon
o€ KopRopuLdika

* Mnyn vEwv ev{UpwWV: ESadog mou nmapouctdlet LkavoTnta vo
amodopel / udpoAleL tayutato KapBaptdikd EVIOHOKTOVA



MNapadeypa AEITOUPYLKAC
METAYOVIOLWUATIKAC aVAAUGONG

Soil 2 (HS) HsC 0 CH SN
Ol
8 ? N C//” “\\C N C—N\
\ OH —N=C CH
H O—N=—=C CH
S—CH
oxamyl S—CH oxamyl oxime

(mg/kg)

Substance

Time (days)

‘Edadoc nov napovociale taxvtatn arnodopnon KapPoptdikwv onwe to
oxamyl



MNapadeypa AELTOVPYLKAG
METAYOVIOLWHOTIKAG avaAuong

Anuwoupyia
BLBALOONAKNG
dooubiwv
E¢aywyn
MeydaAou
MopLakoU
Bapoug DNA armo
10 £6adog
o)
OJ\CHS OH
“ — + Fast Blue RR
O‘ esterase

Screening yLo ECTEPACEG HE TO TEOT
napthyl acetate — Fast Blue RR salt

¥

6 KAwvol Betikol
- (ko€ KOKKWVO Xpwpa oto TpLBAio)

et

AAM\nAovxlon o€ cuotnua PacBio



MAoopdilwpa (plasmidome)

Tt eivail To MAaGULSiwpaL: o civolo Twv MAacHLEiwy TTou

NEpLEXOVTOL O€ £va epLBaAloviiko deiypa

Mati O€Aovpe va HEAETIOCOUUE TO MAAOHULSLWMAL: yiarti

ota Aoouidla mepLExovtal yovidla e onUOVTLKO

NEPLPAANOVTLKO Kol BLOTEXVOAOYLKO eVOLAPEPOV OTIWCG
- avOeKTIKOTNTO OE HETAAAQ
- AVOEKTIKOTNTO OE OVTLBLOTIKA

- ANodOUNcN OPYAVIKWY PUTTWV
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Isolated microorganisms Environmental sample

Multiple

Displacement
Amplification

"

DNA sequencing via lllumina

r

Selective amplification of
circular DNA using
phi29 DNA polymerase

Plasmid isolation, DNA sequencing

Y
l DMA extraction

Ty Tty

M

ﬁ%

Metagenomic DNA

(e.g., sheared genomic DNA)

Removal of linear DNA fragments
by plasmid-safe DNase

MeBobdoAoYLKEC
Mpooeyyioelc yia
TNV HEAETN TOU

TAQLGULOLWLOLTOC

Direct Sequencing

{}ﬁﬁ TRACA

In vitro insertion of EZ-Tn5 transposon
(ori of replication, resistance marker)
into plasmid DNA

5

Purification and concentration;
transformation of E. coli
using selective meadium

Direct lllumina Plasmid capture

sequencing reactions



MAaopdiwpa ano évo
HOVAOEC eEmeéepyaciac uypwv
OLOTLKWV amoBARTwWV

“Virulence, Disease and Defense”
Carbohydrates

Cell Division and Cell Cycle
Membrane Transport

DNA Metabolism

Cell Wall and Capsule

“Fatty Acids, Lipids, and lsoprenoids” -

"Phages, Prophages, Transposable elements, Plasmids”
Protein Metabolism

Metabolism of Aromatic Compounds

Amino Acids and Derivatives

RMA Metabolism

"Cofactors, Vitamins, Prosthetic Groups, Pigments”
Phophorous Metabolism

Iron Acquisition and Metabolism

Stress Response

Motility and Chemotaxis

Nitrogen Metabolism

Respiration

Photosynthesis

Mucleosides and Nucleotides

Sulfur Metabolism

Secondary Metabolism

Sentchilo et al. (2013) ISME J 7:1173-1186
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