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" Epapuoyn LUKNTOKTOVWV Kol
OUVTNPNTIKWYV YLO TV
dlatpnon TNE moLoTNTOC TWV
dpoUuTWV KaTA TV amobnkeuvon

" MeyaAol OykoL bypwvV
artoANTWV MOV TIEPLEXOUV
VP NAEC CUYKEVIPWOELC
VEWPYLKWV PapUAKWV
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fewpylka dAPUAKA TTOU EXOUV EYKPLON XPNONC ot
ocuokevaotnpla ppolTwVv ctnv EE

.Thiaberldazole (Im N z ¥_JH:—CH—CF

" Imazalil . !
* Fludioxonil ”R
= Ortho-phenylphenol Q—O N
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0 TAL TTOLPOLTTAVW YEWPYLKA PAPHAKA TIEPLEXOUV oTa Eyypada
KpLoNG xpnnong toucg otnv EE tnv napakatw napaypado..... .....

lember States should pay particular attention to ensure that appropriate waste

1anagement practices to handle the waste solution remaining after

\

pplication, including for instance the cleaning water of the drenching system and the \

ischarge of the processing waste are put in place
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Campo et al. (2013) J Hazard. Mat. 263P: 146
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0C XEPLOHOOoTE autd ta arnofAnta cnuepa?

bopoyn O TAPAKELLEVOUC aypoUC
L

—
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2m 4m 8m

400 mg/Kg

250 mg/Kg

12 mg/Kg

Kivéuvoc coBapnc puravaonc tou edapikou opilovta UE LOLaITEPA UPYNAEC CUYKEVTPWUOELG YEWPYLK

MIC QApUAKWY UE UWYNnAN urtoAswuuatikotnte (rty. Thiabendazole
R IE papu pe vgnAn pu nro (x )



w¢ eNeéepyal{OMOOTE QUTA TO AOBANTO GCREPOL?

ne€epyaoia oto ocvotnua CONTROL TecEco® (Technidex) péow 8tnBnon amno it
VEPYOU avBpaka
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YnAn aroteAecuatikotnta Evavtt LUKNTOKTOVWVY Ontwc To thiabendazole
FAaxiotn dieiocbuon otnv ayopd Kat xpnon amo To CUCKEUOOTNPLA PPOUTWYV
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WG eEMeéepya{OHOOTE AUTA Ta arntofAnta ocnpepa?

LOXELPLON QTTO TILOTOTIOLNMEVEG €TALPELEC Slaxeiplong TOELKwY amtoBANTwWV ex sitt

|I6attepa YPnAocg Kootocg yia ta Zuokevaotnpla (0.70-3 €/ A)
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TTOLLOVWON umpoopvavmuo’ov e e€elblkevpuevn amodountikn dpaon
VOVTL TWV YEWPYLIKWVY PapUAKWVY TTOU TIEPLEXOVTOL OTA UYPOA atoPAnTa
IO TOL CUOKEVAOTAPLO PPOUTWV

0lUTOTIOLNON, YEVETLKOC XAPOKTNPLOMOG Kol LETOBOALKO povoTmatL

WVanTtuén enBoAlwv yla TNV edpoproyn otnv EMeEepyacio VypwV
nmoBANTwv N otnv Bloeéuyiavon punoocpevwy edadpwv
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TL EXOUME OTA XEPLOL LLOLC CIUEP . .eernneenneene.

=" Thiabendazole — Kowonpagia proteobacteria

= Imazalil — Streptomyces (LOALc atopovwOnKe)

" Fludioxonil

= Ortho-phenylphenol - Sphingomonas haloaromaticamans
= |[prodione — Paenarthrobacter sp.

" Diphenylamine - Pseudomonas putida
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MuwkpoBiakn arrodounon ortho-phenyl phenol
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Sphingomonas haloaromaticamans otéAeyoc OPP

" Artodouel tayvtata to ortho-phenylphenol (OPP) ko to
xpnotporotel we tnyn C

= AltopovwOnke amno £5adoc mouv cUAAEXBNKE armo neployn Omou
OUOKEUOOTNPLO OTTEPPLITTE TA LYPA TOU ATOBANTA N\
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EIII\I%INE Perruchon et al., (2016) Pest Management Science 72(1): 113-124 12



MetaBoAiko povomnatt tou OPP amo to faktnplo
» TovISlwpaTIKA avaAuon

To Baktrnpto avantuydnke napovaoia OPP,_benzoic acid 1 nAektpikou
oéeoc (evaAAaktikn rtnyn C)

» [pwTteoukn avaivon

» Avahuon ekdpoong em?\ev%evwv yovioiwv pe mibavo kataBoAko
pOAO oTo povornatt petapfoAiopol to OPP

» Anopovwon tou eviUpou-KAeLSL oto peTaBoAkd povoratt tou OPP
aro 1o Baktnplo Sphingomonas haloaromaticamans
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fovidwwpatikn avaiuon

» lllumina Miseq 2x300 bp paired-end and mate-pair

» 2UVOALKO peyeBog yoviduwpatog 4.8 Mb, cuvappoloynOnke
o€ €va Baolko kplwpa peyebouc 4.5 Mb (Scaffold 0) kat dve
aAla kptwpota peyeBouc 191 and 90.7 kb

> 4 omepovia pe TBavo KataBoAkd polo
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ENGINE Perruchon et al., (2017) Scientific Reports:7:,Article 6449, doi:10.1038/s41598-017-06727-6 14



vidtwpatikn AvaAuon

B Ortho-phenylphenol catal
,Cl"\ EE‘\-L ﬁ:;\ iy o ot &t 'i"k F_‘ﬁ o ah ah
& P e BT I Benzoate/Catechol catabc
Operon 1 ) )
[1.182 Mb [1.184 Mb [1.186 Mb [1.188 Mb [1.19 Mb [1.192 Mb |:| Blphenyl Gatab{}hsm
[ Regulatory
S o FF I (TGS B WP @ @ P B Transposase/integrase
Operon 2 —:> [] Plasmid-associated
|4 kb ['6 kb |8 kb [10 kb [12 kb [ 14 kb [16 kb I:I Other or UﬂkﬂDWﬂ fUﬂCtiDr
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> Operon 1and 2 : ben/cat pathways

> Operon 3: upper OPP pathway (?) and lower bph pathway
> Operon 4: upper bph pathway
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Perruchon et al., (2017) Scientific Reports:7:,Article 6449, doi:10.1038/s41598-017-06727-6
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MetaoAlko povonatt BACLOHEVO OTN YOVISLWHATIKA avaAuon Kot
xpwuatovpad)tkﬁ smBsBaiwon

59—-.’—8 &
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Amtopovwon, UlepEkdpoaon Kat EKTiNoN tnc dpaonc tov o€ in
vitro 6okipueg OppAl (Flavin-dependent Monoxygenase)
80 kDA 1 2 120 7
W oppA9,6 ug OoppA32ug EoppA96 ug Ocontrol
70 kDA OppA Z 100 | i}
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MIC Perruchon et al., (2017) Scientific Reports:7:,Article 6449, doi:10.1038/s41598-017-06727-6 17
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MwpofBiakn anodounon thiabendazole
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(owornpaéia npwteofaktnpiwv

Thiabendazole N
Cr

I6Laiitepa uTtoAeLpupaTiko oto edadog (DT, ,:>1 Y)
XPNOLUOTIOLEITOL KOL WG OVTLITAPOOLTLKO OTNV
KTnvotpodla

Baktnplokn Kkowomnpagio

ATtopovwOnKe e KAAALEPYELEC EUTTAOUTLOMOU ATTO
detypa edadouc mou cUANEXODNKE aro TtepLOXN OToU
amnoppintovtav Ta anoBAnta cuokevaotTnplou
dpouTwV otnv Kumpo

MIC Perruchon et al., (2017) Applied Microbiology and Biotechnology 101: 3881-3893
ENGINE Perruchon et al., (2018) Biodegradation28: 383-394
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)NoLUOoToLEL TO TBZ wg
N C kot N

artoSoUNTLKA TOU
/OTNTA
TLoTOTIOLNONKE KOl N
UTTAOKOTNTA TOU
wOnke (diversity)
€pa Ao 24 PAVEC
EXOUC EUNTAOUTLOMOU
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Time (dave)
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w¢ petafoAiletar to TBZ;
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Avopyavortoinon 14C-phenyl-thiabendazole
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yotewvopevo MetafoAitko Movonartt thiabendazole

213N P 13 13 __OH HMN A~
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W

C1 compounds
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Baktipla mtov anodopouv to iprodione

" Paenarthrobacter sp. C1 amopovwOnke
aro €6adoc amo tnv XA xwpLg LoTopLKO
xpnonc iprodione

" Paenarthrobacter sp. NK amopovwOnke
aro tnv proodatpa kot tnv duAloodatpoa
bUTWV TIEPLAC TTou OEXTNKAV TTOAAATIAEC
epoploVEC iprodione

MIC

ENGINE Campos et al., (2015) Int. Biodeg. Biodeter. & Katsoula et al., (2019) FEMS Microbiol. Ecol (submitted) 26
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Evbilapepov ot kat ta 4
in BaktripLa tou Eyouv
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O Cl O
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Campos et al., (2017) Env Sci Pollut Research
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ArtopovwBOnke ano €dadoc enipapupevo pe imazalil
Aloiomid to imazalil (100 mg/L) 1000 o€ eKAEKTIKO HECO OO0 Kal o€ PDB

AVOMEVETOL N LOPLOKA TAUTOTIOLNON TOU KPOOPYOVIOHOU

= . - . =—p=—cntrl —@i—sample MSMN —t—ontrl  —@—sample PDB
120.0 120,0 -
1000 1000 -
g .
= 80,0 - £ 30,0 -
& Jud
£ T
3 ]
S 60,0 - 5 600 -
o o
= w
£ 300 - £ 10,0 -
= ®
20,0 20,0
0,0 : T T T T T 1 0.0 T T
0 1 2 3 4 5 55 0 1 2 2+17hrs 3 4
Time {Days) Time (Days)

MIC
ENGINE 30



Edboapupoyn Baktnpiwyv yia tnv
g€uylavon PUMTOCUEVWV
edbadpwv

\
A
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ESagoc eniBapupEevo HE BaBuidwon
JUYKEVTPWOEWV TBZ

H punaopévn neploxn evromniotnke dimAa os
ouoKevaoTHPLO PpOoUTWV

3 _‘g‘i"q‘}
ey b, A

BaOpidwon ocvykevipwoewv TBZ atnv punaocpévn
nepLoxn ~

| oGl

400 mg/Kg

250 mg/Kg

12 mg/Kg
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8m: 12 mg/Kg dw soil

—-aged nobioaug. ——aged bioaug.

DT..=248,4 days

DT.,=7,77days

) E :
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—a—aged no bioaug. —+—aged bioaug.




Tou BOICKOLUAOTE.....
F A9 4 Ol W 1

> AloB€oipn tpamnelo HLKPOOPYAVICHWY, TARPWC XOLPAKTINPLOUEVWVY, TIOU
endavifouv e€elOIKEVUEVN SpAGCH EVOVTL TWV HUKNTOKTOVWYV TTOU

XPNOLHoMoLoUVTaL 0Ta CUCKEVaoTpLa ppouTwv

> AMoTteAeopaTiKA o€ ePapHUoYEC BlogpmAouTtiopoU edadwyv yia tnv
gfuyilavon edadwv o€ neploxec anoppPnc vypwv anoBARTwWV oo

ocuokevaotnpLa ¢poutTwv
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Tou BEAOULE VO NAUE

" F w Wl H N

FUIIIIi

> AOKLMEG TWV MLKPOBLaKWV EUPBOAIWV 0 CUVONKEC
Bloaviibpaoctinpa <

Sphingomonas __1 \\'\._ -
> MopLOKN TOUTOTIOLNON KOl XOLPOLKTNPLOOG \
TOU HLKPOoOPYaVIGHOoU ntou anodopei to imazalil

N

4 4 ’ ’ Hydrogenophaga ¥

> ALEUKPLVLON TOU POAOU TWV UTTOAOLITWV HEAWV "
TNG Baktnplakng kowonpagiag nov dtaotdto T T

thiabendazole

> JUUNMARPWON TNG CUAAOYNG LLE TNV AMOMOVWOoN BaKtnpiwv
rnov arnodopouv to fludioxonil

> EVTOTILOMOC TWV YoVvidiwv/evIUHwWV MOV EUTTAEKOVTAL OTO
HIKpOBLaKO HeTOBOALGHO TOU iprodione
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Npatodotnon, ZUVEPYATEC Kat Ta Itatdid.........
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