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Insect Sterilization: An Environmentally Friendly Method for Biological
Pest Control

The Sterile Insect Technique (SIT) is a sustainable and environmentally friendly method for the
biological control of pests. This method disrupts the reproductive cycle of target pests by mass-
rearing and sterilizing male insects and releasing them into the environment, gradually reducing
their populations without negatively impacting non-target species or surrounding ecosystems.
Globally, SIT has been successfulin controlling fruit flies and mosquitoes that transmit diseases
such as malariaand dengue. In Iran, studies on the olive fruit fly, the pomegranate fruit borer, and
the Mediterranean fruit fly have shown that by adhering to optimal irradiation doses and carefully
designing programs, SIT can lead to a reduction in pest populations and economic losses. This
method is free of chemical residues, species-specific, and aligns with sustainable development
goals, enjoying high acceptance among farmers. With investment in infrastructure, training of
specialized personnel, and regional planning, SIT can serve as a complementary and sustainable
approach to reducing the use of chemical pesticides and promoting environmentally friendly

agriculture.

Keywords: Sterile Insect Technique, Pest management, Sustainable agriculture, biological
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Mechanisms of Biochar Foliar Application in Controlling Orchard
Pests: From Physical Damage to Induced Systemic Resistance

Abstract

This review provides a comprehensive analysis of the emerging role of foliar-applied
biochar as a cross-disciplinary strategy for orchard pest management. Moving beyond
its traditional role as a soil amendment, this study delineates a «dual-action» defense
model: 1) Physico-mechanical Barriers, characterized by the occlusion of arthropod
respiratory spiracles, abrasion of larval mandibles via silicified particles, and interference
with opticaland chemical host-seeking cues; and 2) Biological Elicitation*, which triggers
Induced Systemic Resistance (ISR) by activating jasmonic and salicylic acid-dependent
signaling pathways. Empirical data synthesis reveals that biochar efficacy is strictly
governed by suspension concentration, particle size (with nano-biochar outperforming
micro-biochar), and colloidal stability. Furthermore, the study addresses critical technical
bottlenecks, emphasizing that the utilization of biocompatible surfactants to prevent
nozzle clogging and the optimization of dosage to maintain stomatal conductance
are pivotal for field success. Ultimately, this approach is proposed as a cornerstone for
transitioning toward smart organic horticulture, ensuring the preservation of natural
enemies while significantly reducing the environmental chemical footprint.

Keywords: Integrated Pest Management (IPM), Nano-biochar, Induced Systemic
Resistance (ISR), Plant-Pest Interactions, Suspension Stability, Physical Barriers.
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Interactions Among Biological control agents

Abstract

Biological control, as one of the key components of Integrated Pest Management (IPM), has
received special attention from researchers and plant protection specialists in recent decades.
With the increasing production and commercialization of biological control agents, the issue of
interactions among different biological control agents has gained greater importance, because
the success or failure of many field programs depends on the quality and nature of these
interactions. These interactions can occur as synergism, antagonism (where one agent weakens
the effect of another), or neutrality. The most important groups involved in such interactions
include parasitoids, predators, fungi, bacteria, viruses, and entomopathogenic nematodes.
This review article aims to investigate the types of positive and negative interactions among
biological control agents, the underlying mechanisms of these interactions, the environmental
factors affecting them, and their practical implications in pest management. The conclusion of this
review indicates that a precise understanding of interaction mechanisms and their consideration
inthe design of biological control programs can lead to increased efficiency and sustainability of

integrated pest management methods.

Keywords:

Biological control; Interaction of biological agents; Integrated Pest Management (IPM)
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The Birth of a Silent Killer in the Cannabis Production Industry

Abstract

Hop latent viroid (HLVd) is one of the most important emerging pathogens in commercial
Cannabis sativa cultivation, which in recent years has caused significant economic losses in
greenhouses and cannabis farms. In fact, it can be said that this viroid represents the greatest
threat to cannabis growers worldwide. This viroid is the smallest known plant pathogen and
belongs to the family Pospiviroidae, being the causative agent of Dudding disease, or brittle stem,
in cannabis. Itis primarily transmitted through vegetative propagation, contaminated tools, and
mechanical contact, and by disrupting metabolic pathways, reducing trichomes, and decreasing
active compounds (cannabinoids and terpenes), it leads to a severe reduction in plant yield.
Historically, this disease in cannabis was first reported in 2019 from California. In recent years,
HLVd has been reported in cannabis along with prominent symptoms. Examination of 200,000
cannabis samples confirmed that %90 of them were infected with this viroid; consequently, the
estimated potential damage reached up to 4 billion dollars per year, solely in the United States.
HLVd, by causing severe symptomsin cannabis, disrupts seed and fiber production inindustrial
strains and cannabinoid contentin medicinal strains. It also leads to a 50 to 70 percent reduction
in Tetrahydrocannabinol (THC) content. Itis worth mentioning that so far, no reports of cannabis
infection with this viroid have been documented in Iran.

Keywords: Cannabis, HLVd, THC, Dudding Disease, Cannabinoid
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Pectobacterium carotovorum subsp. carofovorum ICMP 5702
Peclobacterium carolovorum subsp. carofovorum UGC32
Pectobacterium carotovorum subsp. carotovorum |Pectobacterium carolovorum subsp. carofovorum PCC21
Pectobacterium carotovorum subsp. carofovorum PCCS1
Pectobacterium carotovorum subsp. carotovorum PC1
Pectobacterium carotovorum subsp. carofovorum WPP14
— Pactobacterium carolovorum
— Pectobacterium atrosepticum CFBP 6276
Pectobacterium atrosepticum Pectobacterium atrosepticum ICMP 1526
—— Pectobacterium atrosepiicum SCRI1043
. . Pectobacterium parmentieri CFIA1002
Faviohciine permierte! _|:Pectobacran'um parmentieri WPP163
_|:Psctobactsn'um brasiliense ICMP 19477
Pectobacterium brasiliense PBR1692
Pectobacterium jejuense
Pectobacterium araliae
Pectobacterium colocasium

Peclobactenium carotovorum

Pectobacterium brasifianse

Peclobacterium parvum
Pectobacterium quasiaguaticum
Pectobacterium fontis
Pectobacterium versalile
Pectobacterium polonicum
Pectobacterium aqualicum

Pectobacterivm

Pectobacterium punjabense
Pectobacternium peruviense
Pectobacterium polaris
Pectobacterium zantedeschiae
Pectobacterium actinidiae
Pectobacterium aroidearum
Pectobaclerium odoriferum

Pectobacterium cacticida
Pectobacterium wasabiae CFBP 3304
Pectobacterium betavasculorum
Branneria
Dickeya
Lonsdalea
Musicola
@ Prodigiosinella
Affinibrenneria salicis

Pectobacteriaceae

L B N 2

Acerthabitans arboris
Samsonia erythrinae

solgsls ysl, Pectobacterium carotovorum subsp. carotovorum casdgedS Suoield e, s.) JSu
Gl aslijoyd sl aslas.ans eplas NCBI GenBank gasloslSob o5sldbaile Pectobacteriaceae

.(2025,.Perfileva etal)wloais liSuwzpngenus sbbaswles,Spaxiwlcollapsed clades)samsoyus




- I PROTECTIVE RESPONSE OF FLANTS TO INFECTION WITH Pec |

|V[RULE1'\CE FACTO | Changes in Change in the Impact on =
gene Micro RNA content of substances plant E— e —
o WAYS TO REGULATE
Enzymes {pectinases, cxpression (hormones) microbloiie I'HE NUMBER

cellulases, hemicelluluses and
T28S proteinases) that destroy the

cell wall of plants (FCWDE)

synthesis of

x’_\“g]omnsr;lncllrlunc

hiofilm formation

| T35S H effector proteins (DspE) l
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Agrotechnical methods

Chemicals

Plant extracts
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Fungi

Bacteriophages
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facultatively anaerobic bacterium
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| RT-PCR
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Slowing down plant growth ]

Wiliing and yellowing of leaves

Wilting and breaking of the stem

| Identification of unique VOO |

Blackening and necrosis of the stem |

[ Softening and destruction of plant tissues J
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Strain Major AHL ho ;::}::. f = S:e:?t:::;‘: Reference

Class I strains

Pee SCC3193 3-0x0-C8-AHL | ExplU/ExpRI/ExpR2 | production of PCWDE; virulence [4.13]
3-0x0-C6-AHL ’

Pee EC153 3-ox0-C8-AHL | Ahll/ExpR production of PCWDE; virulence [48,49]

Class Il strains

Pec 71 3-ox0-C6-AHL | Ahll/ExpR1/ExpR2 [ production of PCWDE; virulence
3-ox0-C8-AHL [50-52]

Pce SCRIN93 3-ox0-C6-AHL | ExplUExpRI/ExpR2 | production of PCWDE; virulence (5]

Pee 3-ox0-C6-AHL | Carl/CarR production of carbapenem and [52]

ATCC390048 ExpR1/VirR PCWDE; virulence

Pba SCRIN1043 | 3-ox0-C6-AHL | Expl/ExpR/VirR production of PCWDE, Nip [49,52]

(Y)Y, .Pollumaaetah Il odlS o | 5oMS sloby:SbeSs 0 AHL 5 e (QUorum Sensing) Golus! Glas as el ) Joam

» ¥
L #»
Low AHL Concentration . . i . High AHL Concentration
‘e .
& @
i
|. v
@ | " 2
ExpR
® r Expl e
I e
t o ¢ f
® 0
epl ® e l » apl
v .
AHLS neutralized by ExpR [ Fxse Al A
. ' Enhancevirulence

(v\A,.Vadakkan etahLuxl/LUXR jlao b of el g EXPI/EXPR oo LS o Siilos glos & JS




k_Suu))_lbL\Su.’z_l9)_) - ole doliliad

(expRY gexpR \ gaseuigo 0 o5 expR ¢ flis
oSl Doldite (So3elgn 8 glad—uly pulais
Y+ +#, SjOblometal;Y - + &, Cuietal) S5l oo
ol _laieTSMA jigeg,: 4 AHL LL& o ExpR
& Jlasl LoRsmA S o S,z o g
4z i 3l LPCWDE  goa_iSuS clemRNA

o SLeoS AHL a2l .0uS oo (6 5ol o
- sDNA & Jlasla ols , o ExpR-AHL

Ol 9o B RSMA ha o d225 y04
,-Cuietal) oL oo il3811 g lows gl 3
&5 > CarR Sg_Jgon (EXPR 1 158! (Y <0
Sg 0l ag5 (Y4 + FAATCC) sl ladsg o
,-McGowanetal) oS . _&lll,carbapenem
Ay bz ;5 (cotee (0B, S e S (1290
,.Tothetal;\aAA,.Axelroodetal) s )5T6A o2l)3

(Y+Y-,Fanetal;Y- Y

5 J 5550 o nsilSa D F
g loow sl
;9 LuxI/LuxR i o o S
10 QS S 951 wlwl s Pectobacterium
ok S 3 ol e sl S,
oGy g il S BAHL e o0y
L ol yga—(CarR s ExpR o_5le) LuxR

EE SRR NVH | U By | PY-JOVTU1| ERY WP KV B

Bg—d oo ol abzh—w 0 )lilh— sy

G292 Sy Sl )l g Ik e
ol 525 Ll 5 oo o8 >
LoxoY-a b Jule slnog,S 05290l ona,
@ Jlasl e volassl g g )lob «Y-hydroxy-
,-Parsek etal) aiS' o ynss |, LUXxR gloons 5
P.carotovorum s .(Y + + ¥,.Chhabraetal ; Y 144
P. carotovorum g subsp. carotovorum (Pcc)
Jolis LJle glasubsp. brasiliense (Pcb)cAHL
HSL (HHL)-C# ¢ HSL (OHHL)-o0x0-C#-Y
OXO--Y 3l (g —toS polieaS Jl> oo
ou—& )55 5. HSL-CA g HSL (OOHL)-CA
,.McGowanetal ;Y- \Y,.POllumaaetal) cou!
stel—so LS5 5o Poatrosepticum ;o .(1440
95 ol (Ve + A, Liuetal) wloo—& olwlis
chpe Lo ladyy o (LolSS (o 855l (b3
,-Barnardetal) ool 29,500 cl8yg \bjne
(Vv
gexpl.expRccarlccarR sl»:5.¥ ¥
LQCJ S Sloc
59 y5—=>-AHL ) Lol saa
g LuxI goolgls 5] AHL ;L |, Pectobacterium

expl )5 .02 oo JoS—i5 LuXR (g005 .8 i

0x0--Y sile GL@‘ sWwAHL (S9—3 o0 as-ld
¢_:SGQ 3w |, HSL-0x0-CA-Y¢HSL-C#

(Y-, POllumaaetal;;444,.Parsek etal)




VFe¥ ()ltue; @

7/

Oy 09—z J—olei 5 b 5| Pectobacterium
(soaais a5 S «carl/carR gexpl/expR
J,—u5'1, carbapenem s PCWDE i o
6L®)L~3) cg_LJj.aLm Lg)lf)b.u 4\11.: c..&_’l.o.aso
bhglasS o LS po g (—eles>]
Sbiee 0y g (S LBpg Cudge qa IS
23 lalamo o Pectobacterium oo, w3
;Y + +V,Faure and Dessaux) og—i oo ogumo

(Y+\Y,.POllumaaetal ;Y- +A,.Liuetal

ol JoSo inds g V-LuxS/AT piowaw .5, ¥

Pectobacterium carotovorum subsp. ,o
carotovorum
cloaid > goabhaxs Ll piwcw (o9
Pectobacterium carotovorumsubsp. ,o _yulw|
LuxS/ p ot pi—ww ccarotovorum (Pcc)
Y-Autoinducer JUS—w JsSdg0 .l Y-Al
2wl Vibrio harveyi ;o )by wsa (Y-AD)
o luxS 50929 (Y + + 0, Xavier & Bassler) o
Pcc alo> 5| Pectobacterium calicee glodsg—u
Pba;) Pectobacteriumatrosepticum g (ATTn \ +)
Coulthurstet) el ouis ,1;5 (SCRIN « ¥V
oS Jb>,0.(Y+\Y,.POllumaactal ;Y- - ¥,.al

0555 Y o poga el oN 2 (200 QS oitaens

(Y+\Y,.POllumaaectal ;)44Y,.Jones etal)
@ LAHL mla s o Jol ol i l58l L
LLuxR e 5N diolo ds g dusy oo sl
U sl o SLia LS55 el coa s Joote
lo g a—aS syt o0 g ;085 L (g ool
(lux box 4 glamotifa_Le> ;) g ,—g0g
;Y+ + ¥,.Urbanowskietal) oo ,5 oo J—aio

Y+ +#,.Castangetal
(o5 S 3 gla |l (P atrosepticum o
Y5 oga>expl o e QS aS wilosls 1L_is
AL 5y bl o, o3t Sl oo
regulon -yl .(Y+ +A,.Liuetal) o5 oo 8
a—ol) PCWDE co_s5uS sl 5 —0gdle
ERER(SVNENRIST VRN S
VIGLIL g g5 ooeis 5 slopi s sloc
((—SbgaS 9 S5L) Sy ey Loy o (sl
9 951 9—aST oyl 4 ol oldg S5
g load el glan ol pcdslio glo e
;Y+\Y,.POllumaaectal) =l &3leR o i
ok 00, S aikls ol (Y« A, Liuetal
g ulS SO s QS a S aws oo oyl
oSk ol 6 il sl (g3l e e
WAy aS Sl (35 po 00iiS S lor aSL_i SO
Job 531y (980 &l § S5 (gl

WS oo e (ol

5 LuxI/LuxR-AHL puiw & 9—ae 0




k_Suu))_lbL\Su.’z_l9)_) - ole doliliad

Pectobacterium ,o Loy sl—u

Joge S ylg—cas (Y-AD) Y-Autoinducer
s 7S5l (s b )3 (soges (IS
O g 09— o ai Ll Cudop S g biep)S
S oo Ll gla g8 o ol bls | o e
Crguie a3 o Sdgilie p o 51 V-ATL g
oz (activated methyl cycle) oo—i Jled
O 233018 S o ol 53 25 0
Loy & Jie 09,5 JLiitl ) o o (SAM)
J20s (MTA) (3958l 95 o= O a cciliso
MTA/SAH 353l Lo g o MTA L3535 o
2 (0 35 Lo aags 00338 Vgana) 5lasjelSys
0dd 335 (SAH) (it sgo Ju35301-S
03900 g i mngan 4 SAH (el 05
Y-ALa_J55 50 slS a L o 05 b o432
g Olgie SAH S wos o g ) e
4 w3l ol sgi g 00, S Jae LuxS o3l
pentanedione (DPD)-Y,Y-dihydroxy-¥,0
357495 Oy 0t DPD oS5 05Dy oS
s Y-AT i Lise slapday o ome o
Lolpb i bl 530 sl waS 05 b o0
soborate sile) o518 slagys jon> g e
,-Baltenneck etal) el &glise (loasgS 5 5

LYY
31 ol p9—33 ;0 IUXS ()5 )3—a> 3929 L
adox 5l 2S5 lolben Lo S

P. carotovorumsubsp. carotovorum ,o (AHL)
SG 9929 (ol oo axs b 954 (Peo)
UK G lgicas a5 Y-LuxS/AT i
495 -yl o (interspecies signal) gla_5o5 0
OBl & jg—ot lies 09— o aiSlib
AHL s B 5.0 S o Joe |0 g
Carl/ LLExpl/ExpR ¢l acdiz> 5,k 3las
FY-AI i wgn pp—no 0S o JldCarR
activated methyl) -, ogcie ojlw 8 a5 >
Jyaze S lgicargo, 5 o olLis(eycle
LuxS o 5l asgs cpigato pmadilio 5 ol
&l 8Ll ()l yo V-ALLog—b oo o)y
JESo SC lgiedr i tap, Sg hiop, S
ol g0, S | e (Global signal) —oges
3975 L 3yl s ol 31, (glasT e bLs)|
Glodig—w > p 0 lUXS 09295l o b)13S
Y-Al &5 5| pudiwe gl Pectobacterium
POllumaaet) el sguaPec s low yo

j90Pec o V-Al i s Jl ol L(Y\Y,.al

S sy o i 5 e e s
(23U i 514055 o a5 oS
JAS 5 gy g Lap—ailS)lg S ol b
Rezzonico) aisl aiils slasgS 9,0 o2lys low

(Y +\Y,.POllumaaetal ;Y « - A & Duffy

-



VFe¥ ()ltue; @

7/

Lo o baeil8)ls So pls Ly o Ilos>]

slcdbmla w ol 4 ’9)':!))°3L';'—°)5"°L.5

oo g raiane o (s el S (0391
Baltenneck et) o &b ax_ils ¢ xS g55de5T 50

LuxI/ g B 15 (£ gazmo ,0 (Y- V) L.al
o gloa_aolil g g 990 (i a S LuxR-AHL
Y-LuxS/Al piwgws 3,10 Pec ol gy lows padass
30 his a3 0l Jlamlay 6 ,—SL ol o
995 (oo Ll g g slogy ol J S
3l gl by JoSio atge S Ol gieas oy

ol Olai v sypi—iow Jolei A ¥
Pectobacterium g ,—5SU ;5 4l5uc> (QS)
carotovorum subsp. carotovorum (Pcc)
L3 5| P. carotovorum subsp. carotovorum
Sl 34220 QS s iz ay (S5
Sealon 5y Lojes &0 4y willgS goaS
Al@hebonlalasye sloacassidss,— »
90 Pt e (ol e j0 051K
9 31 AHL @ &l s ¢ 230 0 56 550
obai o 0gde oo ¢yl .l Expl/ExpR
Lol (goaiSuS slpy ol s
2ile (PCWDES) —2l3 o,lg10 gonisS o 50
J S 50 3logyeS Y oy g Yol L WSy
5l eoanio o)) 5 (Su3sls b sLmayl b

S QB oo oo ol sllas Pectobacterium

s o oy 6 xS 5l 0g 5 ol ;o LuxS
NEFEDWPNCE NS SR KNS
Erwiniaamylovora ;s ¢ Jls !, -QS i
Pectobacteriuma_ . SGs5elié , Lo sla s
ailoals Lio o0 i wd Olidss ol SGop
3515 (s gy 6 B XS (5 B3> S
O—gte e plio y0 Pl Eeblgisg
Sibanda;Y - + V,Rezzonico & Duffy) sy oo
blo wl s ( o e 4y (Y- VA, etal
3og,S ol o V-Alo_Jgs Sblgsa S wiles,s
490 (Sglie daly S5 el (San g S
4l JolSS Sl ot SQ &5 000

e u,_i..aaLo.ca &ly—
Pectobacterium carotovorum subsp. ;o
sol—wlids pgs5 0 IuxS 54> 31 ccarotovorum
Sl Jlo gamly i eiSE (e wl ou i
09929 (B3 et 50 i (2l osdiians
el 005 5,155 QS SIS glo sl
aile) Y-Al —olaislon 5,5z cogdlea
pe—5 o (Vibrio ;o luxPQ L, Salmonella s 1sr
od—i5  ol—wliis Pectobacterium gl _oassS
V-AlaS oo o Joi>l loaidly opl .ol
(g3, Nec autoinducer S lgicdsa s Pec o
3 sl Jp—amme Sy ply—ear Ld o a S,
Joles 435552 9 05 0 g5 (gt golie




k_Suu))_lbL\Su.’z_l9)_) - ole doliliad

el 5l Jolwz s slompl s oS>
] (6 =8 L a4 Sl (gd— (o oo
oS cl o) Sl Laassly ol oo )13 56
b e Lol atis Pec )0 AHL e
Floizl glapis pl g 039 (y90—wg 9
bgye sendais glo o b Y-LuxS/Al o5l

Liet) w,ls | —oSo b o8 slo i RsmAL
AY-YY,.al

Quorum Lo b po c—oudasd gldass .0
Sensing (QS)

(oS (i LQS Sy ) /O

3 PhoP/Q g GacS/GacA(RsmA/RsmB

Pectobacterium carotovorum
3les2lS hsbn e oS glas S 5
si—waws (Pectobacterium carotovorum ales
o S 5 g—ie 4y Quorum Sensing (QS)
(G195 3] i a5 S g Jos Ja
o JuSs a5 cul a¥oizr g ooy cenlals
(Sgelie Consg ok Camoz 051551 2L
b 2LS Ol o iS5 aume Ll
S epltol bt il gl o
Gl o LOS sl (e
GacS/GacA-RsmA/ oo ¢ 50 canlass
310,18 Joles ;0 QseBC gRsmB(PhoP/PhoQ

P O 0| Y - D P S [y g =

aiile placSiigm ol a g 359 guslay S
,-Baltenneck etal) o lo —wlul i & oo, S
O el Pec o (Y YY, . Lietal ;Y- V)
oolgils slponisS pulais )l SeJgan S
CarR(ExpR\ ( JL_o oylgicas.0,l0 5g>g LuxR
LAHL o LXK —wa 5SS, 24 SExpRY,
-0x0-C# 3l p—sel) Sglasio 3L slavomosy Job
D2 oo gl (Y-HSL-0x0-CA 4 ¥-HSL
(SLQG—'“’L’ QLS.@‘ QS (_gL_.tbou\SﬂS)o Eo—i U‘"
Bl d g illanl s 555589 —onla'
S laS el )8l 6, Sh cores JB
AHLJL&W uTAL:.é)OEXpR “OJS.LQ.C p_w.ul.io
Ol 085w Eeli g oui fuaie Bus sla s a
od—dla>DNA 5l ExpR-AHL .55 (AAHL
ol 09— 00 e gy g Loy Sl g
LUXI/‘-;’I A ‘J: \%mewléﬁssﬂl

Baltenneck) s,ls glas Vibrio fischeri ,o LuxR

aslesls L io sl alas (Y VY, ctal
EXpI/EXPR i ;0 Liodor gd I laoas
s3]y dle QS glmouiS, e Ly Slia)
J ) g Jasllas yo (rthapontigenin)
aSL S’ o Lo, AHL 0 Jg5 lgisas Y+ YY

obdon Lo as e gl ol lojpn j3—boas

7k



VFe¥ ()ltue; @

7/

RNA cJ.oLO.o )o .b)b u*’?-i"“ Lgod_..S)LQ,c)."

& it s JLasl LRSMB 003808t oudas

o310, 3l G RsmB aS el oa i osls Lo
393 (soalail i (g A e 5 (90—
RNA ,1.(A49A,.Liuetal) oS oL sll,
RsmA gla JgSg0 o lailploa o1 canlass
god—bdan glmRNA 4 byl il 5l sslo
hgolen oot slagys g lo—l 4t )
PRNA o (ite (glaez sl oo 51 5L
39550 oy (2L sl )l slo S

M= Lo QS (olals i iSien .V /0
RsmA/RsmB
b paiivns 594y QS s <P. carotovorum o
2,10 18 cendais | ol ,oRsmA/RsmB o
AHL JUS o JsS)50 555 s Jo o oS Ol o5
St J55 SRSMA (o & J 5 6 o
Liuet;)440,.Chatterjeeetal) s ls , sRsmB
3,95 3L adls> SO seudais 6ol ol L(V44A .l
o515 B 45 g sl f0 S o ol st
2o i alS 4y o AHL a5 sl

30 999—d coRsmB Lo i l38l L, RsmA

Gl g phedgm JS—25 (S8 (i ben
Saslan Logy jobal) o glo e
oiSeny 5,k 5l dleaS b ool 55l e
4 laoz Sl g (i) slo e Jlits
el (s aies ool 2l g S
5 (dodily Coglin ge L&) (@ o p—zlo)
a—dba bl ) Sl oy iy ( —SuS] )
Y +Y0D,.Perfilevaetal ;Y- \ ¥ ,.Pallumaaet al)

05 ylg—ic s RsmA/RsmB jg—xo .Y , 0
1402yl sl (6 550
CsrA/) Ss—Jgon (RsmA/RsmB) oo
39 glaes il a.bw)oﬁb’m aS cowl (CsrB
Joc LbtmRNA a_o> 54 o lab J 08 50,0
Erwinia gg, ,— co—&plol Oldlas .o S o
a—lesls -,L_iscarotovorasubsp. carotovora
el @WWOMM ;S_’RSITIAAS
Loz 53l cdao gL amRNA & Jlaslloas
e Ponde s S oo 6 —Sel Lol (gl
od.uSw):u LgLbeg.s)j OAJJSLQLQU) ul_u
> 9 gl (lyeS L Jol—wo)lg—s
ke, QS (sla JUSe—w ju—w ;5 o33 slas
,-Cuietal ;1440 ,.Chatterjee etal) o3 oo
FB Lioliéla s mersmA 5 B> (V447




QS- j920 9 (e slo JUSe—w olie (05
sl Lol gl )3 05 oo J—ocRsm
ol sl ca<cbGacA g3l Jld  siwp)S
RsmZ gRsmY ,las S =65 conlais sloRNA
3lgasloRsmB i g0, Sac aS 095 oo
L =2beolew sbog ol RsmA Lo &)k
ol (Y10, Vakulskas etal) wiyl—w oo JLs3
&lr —oten (2,50 (gatath ly—icdy s
ol g (hasmme ( SIplio slo JUS—w
S 2l (ZoF 9 00,5 Joe QS v a il
GacS/ i Bl a5 0 S o ]y
Oygod A IS j0 sonais a5 ol ;o GacA

RsmC/HexY

L JULMTLNY S PY.N ¢ | DS S-SUR WIS FO P
Lsas QS [, Laie -l slo)lo Jlso w15 g e
A5 (09 oo g conlall sl lyslings
RSI’IIA/ )90 g LQEXpR «L_.CDAHL QL;.A ui.balj)

a2 LSO Joo SO jg—oas V S ;o RsmB
el 00l 00lo UL..M:
JL«AJ")Q GaCS/GaCAWﬂ.f/A
QS « oo gy JUS—w

S 02O Ngw S ylg—ic 4y GacS/GacA

MB_.'\

rsmA—.

-

RamC/HexY
RpoS

L

[mRNA stability)

= exoenzyme production
- virulence in planta

- OHHL levels

&slwslubl L Erwinia carotovora subsp. carotovora. RsmA ;5 RsmA/rsmB/RsmC Ledas aSis Jaw .V JSs
g0 00l yobas ISMBLRSMA (1Semy S 50 lgo | o)l ol Jokuz 1> slopasT o Carl 4 bgy,e MRNA glacigig,
o3l Jol> 38265 RNA 665 0iS o Juges |, RNA 665 93 4 TSMB 331050 g 00 Joleo (glmoncSpdsis ¢y 5 I RSMA 2 g,
SlooniSedas ol yogdle amd 50 (ol el sais (amio JolS joba joie oS HownilSo Gk il RSMA (Ls (rsMBP) sl

A58 50,356 rSMB g RSMA Jolus b (S RpoS g RsmC. HexY




VFe¥ ()ltue; @

7/

JYPR SO et S O sl o0 4o Sl
loeys ol pediwe yo—loay o lgs o PhoP Rsm

Hb bl oo S bl b b 5l 508 —SoPhoP/PhoQ 552 9 aimgns
Ll &a1,QS e Jled (Gac/Rsm o ,—

Low HIGH
CELL DENSITY CELL DENSITY
Native
Gacs AHLs Gacs
'y

S

— N7

RsmB

e )

:Pectobacterium glaasS ;o (PCWDES) (alS Jolu o)lans sasSc s glapapl o 1o JiS s Jlasl Slol glosso A JS
EXPR)Y gloosSoudais ol 03 AHL LS slaoSgo wdale o Jadlya 10 ¢ ¢yl ok o515 50 Pectobacterium glaasgS ;o
Slg0 (izat g PCWDES 00SaS (glony 5 e slge 0 y20 TSMA (o (20l38] 230550 TSMA ()5 e gig) 61l g0 EXPRY o
il lmyet oyl €08l gams Lauomo y AHL sl JsSoo Jolo 55135 il 535 o el AHL s Jsiono <5 €XPl 35
oo 9oas Jled GACS/GACA (55 99 pinss b Jokes 0515 30 oz 0S50 8giia [, ISMA ugig slall EXPRY ¢ EXPR)
e S s |y T easS)lgo cadled RSMA (psluil pbs s b oS sl 00iiSaS,e ot RNA S rsmB Lagles 50 I rsmB
FCWUIEY 6,0 rsmB ks a5 e 5o lis Jao ¢l 99550 320 il sl g PCWDES wlgs ualidl 4 ceolgs ;o RsmA
ole EXpRY g EXpRY e AHL Gle ;5 .51 )18 5.6 AHL (gl LS o 155 o pditnn y9bas a5 i Sga0 GACS/GacA
dumlyg w0041, ISMB wlgi 50 EXPRY &S Jls 1o i RSMA @ dinlg EXPRY b gi rSMB oS .aiS 50 g5y |, rsmB
28 9 GACS/GACA sun s3lodlzs lojem Jol>TSMB (Lo Guolidl Vb ol o515 50 s 13 oS Slgo RSMA 5l Jatiwo
o U128 (clonyano 00 s i34 (6525 L g ol (slivdin g boghais o JSi (3l 0 <ansl EXPRY g EXPRY baasgs s Jlacl ogSyeo
boht 5 ungig) gl ;3 il diwge bols 3iibie oS saimdlis gblite bobs g s3luled Sily loulé wiue Jladye
oaoaldstoled ol glo S pmy dom &S el S5 @ @)Y i e i) Glazilay o Gungig lun Garkd glapuilio gz

YoV, Valente etal) sl eldl 4 gt wloles g,b 5l log3)

.



L&w)_xbl.\su_'z_lg)_: - ole doliliad

GLRNA (e ¢ (c—avgig) slo)gS By (352 99
LLRNA ol g oS oo =65 ], (o—euais
sl =9, RsmA/CsrA o Jled | uss
O MRNA de 59 ()lal s jo ;480
ALl QS i co9z, 2l yo anled e
s o5 05 oo Jos (ol alSh S plgres,
00,8 ol coglhas bl Slejee & 90 5
Golore oz 3l oo JWB, g ) low sloy3
b edog g piyillanl (gl Naiz ool
w22 2l s ez 1) (—Siales 3],
draogi s lostll Blaal ] glyl S
2 sloglon S5 gt Lo 2l

gy o0 s le—ba

Quorum) cloaivs g jl—w sogols ¥
:(Quenching; QQ

Quorum iy Eporl g by a5 ) ,f

Quenching
Quorum L Quorum Sensing ¢ jl—w g0l
sLoaisl8 5l glaegazmea Quenching (QQ)
Lol b oS 052 o0 GO loor—iige
oAHL 55 90:QS oz Jusfy o sl J5Sse
s2bia juuiS g 535 (acyl-homoserinelactones)
(s il e S QQ iy o Jlab i L azdly
Sg—moleSlon Jok—wirm L)l A ol

Lol s gione 3 sato Siigdg— o

- Nuss etal) oyl w ai sl b juo Jare ol
Ol aS &S oo ol Jols sl (V0 N
ol o Lgis 2l len sloyes s JalS
2 B Il o515 5 ol ol
Gl g pldsn « S8 LQS 0 gy # /0
s—baQSLlobh e —edal gloaS b
) 2hsslem oS cbo (roniz (e
Sob—wo o Rsm/Csr pit o 0SS 0 S
&3S es g S ply—ear Lo Sl
(planktonic motility) 5455 S, e
lasgSa 89S oo Joe pLidg S5
Mo by LS55 Jlad S, o5 Vganoa S
¢yl = 0gde (Y- VY, .Romeoetal) 54— o
5 S 5l i slag
pleal aSet ¢l LsppGpp(p) y9—e ¥T5RpoS
Wiy Sz 95 GLaRNA a5 )b 5l g 00
&l ]y 03 0l (g2elp Rsmay
0SS ol e g llnsls L, s,
,-Vakulskas etal ;Y 44A ,.Mukherjee et al)
orad 5l Az ) 1SG Je S g 9oz ;0 (V4 VD

Pectobacterium carotovorum,s 5 5 ,lew

o515 5l =L sl JUK—w aS s o (LS
Glaez s g —mngig, ol o Lo iy

Sl Vg o0 | Ko oloyen b

-



VFe¥ ()ltue; @

7/

Pseudomonas ;| PvdQ ocile (el (Y + +

o (ol A g S L caeruginosa
23S o Jos AHL g5y dil> 5 ool 0,05
L2358 90y gunS | ¢ yuizean (Y + \ £, . Huangetal)
0y 5 gl STl s ol zul 3 )b 5l
23 g Colib 285 rge AHL o
;Yo +0,.Urozetal) sig—i oo Lo JoSJg0 )]
@S (Y V£ ,.Grandclé ment et al
bolgasy 5,k SIAHL (g5l gels ool
b IS 0 iy LnpliSe ST g Laydl]
6 ,SL B leadionls LisV VgV - 4
«Rhodococcus erythropolis a_lez 5l ¢ ¢3S
ol 3L535Y) QQ e Jlab iz 5,08
oS 08 Jlooel gloiymd jo—boar |, LS99
QS e 58 350 J—elge 4, Lo Shag !
Slsllao (Y« +A,.Urozetal) oS oo J—uos
B8l o S Wil ool oy Lio susie
Rhodococcus ¢ Bacillus thuringiensis ol
g wislgs oo loyLigiSY i 5 L erythropolis
Solew sl 5lgools i alSla e 0!, AHL
,.-Urozetal;Y - +\,.Dongetal) uisles ¢ uSol>
QS (53l 9ol oes pansilSo (pag0 (V< - A
QS (Quorum Sensing ¢l oaiiS, o 51 oolauwl
JlaslboluS s ol .cwl Inhibitors; QSIs)
ExpR .l oleons, Sy o8, e Lo uls,
AL LS50S o e, U oSl

P ool ol )ls ol b drai iy
St Ltioly olS Glas o S
bugioadaloml e Soa—wg (g Lo alex 5|
9 sy Cero| 5| (Pectobacterium carotovorum
;Y ), .Dongetal) cul loye5 5 YU gop,l8

.Y+ \#,.Grandclé¢ ment et al

iy e 029
o2 ;0 QS i (g 9w B A s axgi b
diadue als-law (Pectobacterium il o Lo

&3l bgals plg—ie Lo dS ot ol o
Olg—ieds (g% oo axs-L_% Quorum Sensing
() e 43 0885 lgdel 9 (g ol S
Sl oz las g, Soe—wg o)l
Y+Y- ,Fanetal;Y- -V Faure & Dessaux)
Glallae go o Jol2QS (g5l bgels
L Jusl codss o lsla oo aS ol
ot ) e 33— Q8 o LS S
3eolaiwl «(QQ) (g3lw bgels glap—uslSs
coleo ol 5o il AHL s0isS o 135 slaps 33
oS Y ail> o S LLANLA ol laybesS™y
et oims JU o sl J5Sge ol AHL
AlA 5 Lo aS ol oad ools (Li5 .05 oo
55 gl sl o e oS 5o
,-Dongetal) .S slow| Pectobacterium , i, yo




S s (bl 2 00iiS) Lo (lovey ALk
) guaz Lo sl lao al, -l .EXpR oo 5.5
JrsS o aiedan g slal glo gy an—wgs ol
los S palb calS LS sl low
,-Baltenneck etal ;Y + - V ,Faure & Dessaux)
QS gil—whgels Blaal IS sLo3 (YY)
P LSl o2 U il gl —ae o

el oo LNV Y S

(BT ELBSg yugi ) 539IgS1L QS Jolas.¥

Quorum Sensing;) ol —we| Clas a> i
S e &y gu0ds g Pectobacterium ,0 (QS
9 972y Sligy S ;0 a5 0S5 05 Joe
59 p—adl5)lg S ol b yotmns Jolss 5
30 09— oo palais ol 5l g e gla JLS
S99 SmlB) i gy Lane
S oL al QS codled |oouss )0 oo L

gl v

Acyl homoserine lactone

Response gene
activation

|
5 AHL JsSJge g bl s @ JSii '

@ 20 4S5 655Y o3l 53V, 00 ol
3950 ySb IS giludledyue
(Yo\A,Vadakkan etal)

59 Jed OlaS s g b ognlS (o —dly wsbe
Sol—acto g ol g8y s o2 )8 slacuglie
Pectobacterium ade 550 QSIs alox 5| ca il
,.Grandclé ment et al) Wloo & jb,l3 S
& o= = ogdle (Y+ 1D, .Raietal ;Y\ &
aloz 51 QS (g3lwgels (glap—acilS)lg e
Lysinibacillus (Bacillus velezensis CE ) « -
,o «Stenotrophomonas maltophilia g sp. Gsd «
in) coalS 5,9 5 (invitro) ol _iole;l Lol
sebaslyp s (Sdu—wgy ok wilai_uslgs (planta
,Garge & Nerurkar) s —wo jalS g)ls =0
,-Htwe Maungetal;Y+\4,.Reinaetal ;Y \?#
25 S Lm0,Sesy sl sla Lo (Y4 YY
B a2g50,900 Q8 (gl gels (gl
Jol> 1,39 5L 5l ool wl ales 5l taslaus
aSLRNA e slo0aisS)les «QSIs
sexpR L expl Lo 595w ¢lssiRNA
< 9'“

Acyl homoserine (Open
ring form)

No activation
of response gene

v

-



VFe¥ ()ltue; @

7/

Acyl homoserine lactone Fatty Acid Homoserine lactone
]
i
i
i
v
Response gene No activation
activation of response gene
|
| ‘

33,550 e QUOrUM Sensing Jlas () (52 5 &5 33kl a3l (63Y9 00 alled amais yo AHL JoSgo g bzl o3 Vo JS
(Y-\A,.Vadakkan etal)

Oxidoreductase
—_—
-
L L& [*
NADPH NADP
Acyl homoserine lactone Modified AHL structure due to reduction
'
[
]
]
]
1
1
1
1
¥
Response gene No activation
activation of response gene

Siloroels @ ymie colgs 1o €5 ESe3)00meS] slopriT bawgs suspls ol loSlg 53l o AHL (g kb 4ot )Y JSis

(Yo)A.Vadakkan etal) wgs ;0 Quorum Sensing

000



, ’
W QS-signal *

L S

o,

o, transport ‘*‘ QS-signal

Hod dioxygenase ‘

( AP&-24H11 sequastring aﬁhb&ﬂy}_—u

diffusion F. RS2-1G9 sequestring antibody S\

4.

IIau.,x||||_.J.-11I1a1 ¢ acid | (

XYD-611G2 catalytic antibody #/
AjiA lactonase, PwdQ acylase t

QS 5|gr|als
-~ Qsﬂ-'gﬂll Qs-sensor Halogenated LA
-, srn!hnkl tum-over furanone &4 ™
Ambuic acid ]
14 | os. -signal - '“‘"lﬁé
D’ ple:utsors
I e T T ) ; [} o
L] [ JE-L .
/\AAJ. "
A,
TECUrsor ~Signal SOr Famesol
J P QS-signal/sen: F
| synthesis complex formation JVM
r'd 1
o \__. P -
Lias - I L I s
-H avinn
o PqsD-inhibtor n*19 e i
q " SINEMUNgIn w, o . Solenopsin A
N0y OH an e H g
A y Mo A A A
iJ 0 e LJ
# T g e

Jalge ouugiaS QS calizo Jolho AP g POS. Y-AHL Al g dinlg QS (glosy o 1> Quorum Sensing (QQ) gilu s gols VY S
&) ‘L‘DKSQI»JUQTS l_m(ogjjT‘stngoA;ﬁ)l@.‘o Jnlw oA&o)‘bum UL.AS)J)‘ LSJ).QJ 390,30 Db G 2L o ol:w Lgl_c:)ble A)),SUOJ)Q RV QQ
(Y\#,.Grandclémentetal) G V-Al g (2DPOS (o) AIP ( (ia) AHL el 136 s QS o Sils sy bohs

aS ol oai ()58 sl el yo aiiS e
ailgs o HSL-OC\Y gHSL-OCA slo s g0
Induced Systemic) o Cooglie oLl
SodaxeS s slalS o) (Resistance; ISR
;Y +#,.Schuheggeretal) oS cgiii 9> g
SS 0929,k gl (—l (Y + 1 ¥,.Schenk etal

SrSLQS s oo oz g 48yl g0 ol
el oo ol el el Sy

ol 315l gz A
Pectobacterium carotovorum ,s QS i e

L5 65 oS s S g

T s d—o Lmain (=l ST
QS i cedlad g L s 084S 0SS o
,-Rio-Alvarezetal) o__as |, 8 )._.u[) e |,
Wodg—w 5lag S (F 2 ol pogdle (VY
G2,k 5| Pseudomonas fluorescens ,.las oy
Sedlg—m o3 Jriogd dloz 5l 152 Sl 5 adgs
(e (2L 055w g0 (DMDS)

.Cherninetal) Qg o0 [ )5) o »AHL

;9 9056 Pectobacterium la_wgs oa by 3

Jbs ]y lie slis lazSTs oy 4 oy




VFe¥ ()ltue; @

7/

S0 gy (29,500 amal Lo 6,55 L
SlaS s «colys )0 (Y- Y, Baltenneck etal) ol
Rl g 5 Baly 23 QS oS, le o2l
loanl e Swsloly il ol LS QSIs
Slp roal g o sl Kol g —ea S0y
g/_wb).’)‘ u.u,;J?bA)o 0394 cL@g&uj.utsuT
3940 c‘_rc.uas & — "’y}‘a}“ 6)L~uo)p$9

5,8 18 eola

DT TR
Sl a S o a0 o LS a9
ekt o 05945 (Quorum Sensing (QS)
&5 31 (AHL) (9 (5 ywga Jos-N
Pectobacterium ¢ , ST ol g Lo p—sdais o

sl carotovorum subsp. carotovorum (Pcc)
QS a S adsl sl oolSuss s .0 S o
(8 Hlr s ol i S5l 16,0
O (o959 (JoSIgaaly oo, oo ol
SO ole—eas Pee ;o piiw (ol 4 Sas oo
N
5 Selselie ( —SChslsnsd sLaaiald 5l (s
Saled oo J S Sabon & jg oty g )5,
—(Y+\Y,.POllumaaetal;Y - + A,.Liuetal)

5 (leanl B0 S oo oe (s Lo
o olgad 00 S o558 sLom sl by
4 gl qoLdg LS__25 (PCWDES) oS
LS’?)S“AA‘—*ABL’“}—ALMB Q”ZQC;L_QJJ
wles oo J S Sinlor & jg—ods | yg—ol s
P PRSP PRI L O [P R JETI 2
U"LJ)'“J)O)L)‘—’L’Q(;O—M’)-J— ‘QJQ"(SLQJ)&‘)
T s ool S e S
LYoz &8 S5 5oty QS (s oS
S| 0*'\-:&;3(@—@)0 ‘S.QQJL..i_._M (_QLQJ»—M)JL»

g sl
ol oLl Blax Lo (g )l slaghy,
Rl o0 ool (Lo Aaghy og—b 7 5 laa
S5 syl jfosli il 15 ole g
sloyyy solais| GgS,—w 6l CRISPRI wile
(s S0l g5l Jow expl/expR
g AL s ol Ll QS
oS s Jolse 31 Ja s slosge¥pe 3
Sla—<m lwo 5 ol — QS (QQ-agents)
LQQ Gl Jol 5 55 205 553
SWIL(PGPRs) oL 50, Sye slo g 5SL
(e (g 35 paio (ISR) ot Cooglite
Pectobacterium o Y-LuxS/Al piw 4> 31




k_Suu))_lbL\Su.’z_l9)_) - ole doliliad

ke sla S ade ol slaglis polsnas
Pce 0 QS a S wias oo ylislaosls So5eleS]
Jols 3385 e gl395 19,8 3 S 80
2L U g o g 29,50 el b
Gal_‘»Lw)Jwéa@lesalMLMﬁ
S Canglio gldll g lalS la_wgileAHL

i5aS 5)lo 0929 (ISR)

g g0 QS w20 o0 ol
5l b 280 (glag—l patiinne f 5boo
Schenket;Y - + #,.Schuhegger etal) aas |S_&
t.S.;hw)lSoLi&ib ac\ﬁ).'ang.aLuu_J (Y . \‘,.al
Fodazm ool Seal) (ol Sl
W83 o (B S (P99, 0e- 0L e S Lo
Pcc jo Y-LuxS/Al e i ¢ Jmlie 4o
xS 542 31wl ol Bl pieo (Lo
g o0 GJL.:LM.«J stc\.a}_.w)‘ 6)LA—~\AJ ﬁy))o
M‘g._.w u‘ws Y-Al HL«:.O‘ Guom)j
s el g (6 l315s (63 ot 5l poitns
i Pec ,o LuxS oS oS oo cugdis|y a8 -l
g d B > drail_woly Sleilie aal5e S
Rezzonico &) sl LelSS QS s SH B ol
2l ol (Y +\Y,.POllumaactal;Y  « A,Duffy
Ao aS a0 oo LiS 1y )lo sol oy Coon
63,5 kae 2 Lol 1 QS @ py—asgo glapicsns
QS (Quorum Quenching; ¢ jlw ogals 35 0
LoSiogm 6l (S0l 0 ol S 5224, QQ)

g oo Jool> 950yl 5148 (ga IS SIS ]
Je LPcc o Expl/EXpR i slacglas
.ol Vibrio fischeri ,o LuxI/LuxR SIS
sz W LUuxR (S Jow poas’ > 0
) Baa laiyj s—agiy) 9 99— oo Jd AHL
ol O EXpRou S wdaiiPec jo oS o Wl
gabed oo Ll ) Jlsd ;5095w o A AHL
LmMRNA 4> 5asmA Lo Wl 5,k

LstLAA) °)‘5'.’.‘> od..uSw)m GL_.QWJJJ] 03osSuS
;Y +0,.Cuietal) oS oo ,low |, (PCWDEs) oL

(wgSao) sonkais oSl (I (Y + A, Liuetal
Sy S LPee  LolSS 6,55 oacmo L
Db g oley 3280 )l J 0S5 55 989,590

il lyg Lo sloygS B it 5
RSMA/ _—osi j5 0l QS ot npes Jslss
2 soge (lpaily o e 5| —S2RsmB
Sle 09— oo og—wa Poe il g 5low S)o
WS ool zul cudo sy 5L adl> SGQSRsm
e AHL pozig (ol o515 2ali3 ol o o8
Shilesleoi iz 3 gLl sRsmA oo
(ot ol glopST5 0 oS (> jo g2 oo
PCWDE plSca0g) augi 5l aile glanz sl )l
,-Liuetal;1440,.Chatterjeeetal) o5, 5 oo
RCLIPIRON DL ~Se S| PPN N QR R VN
Ereles | oaliS Bl ooyt S o 5545

a5l oduwy gz 4 b L Curex aS a0




VFe¥ ()ltue; @

7/

s bplsol g,k sla_S e _ul carotovorum
(=loizl gL, ¢ S5 99 slapiurw gRsm
JrS Sialon 0oty (6 l3l g pmdsolis
Pec yo Y-LuxS/AI gla,il> i 8.0 S oo
W US GLwdyal) - Syes e ponl
ol ol pojls sodsi iz 1) jge-AHL
TS (Lo OS (glwbesls
Sy sl ool ool cailiadly oo,S0s,
Sl i e ol 3 Sy
80 (585 sLa)lnl 5l (g =S o0 b ailys o0
15QS Seliss (g 3Lus_Jo ( CRISPRI) a_sile

SLoOg—Vgo B anwgig (ljme (ABly baal
shos gloo )8 ly oS0, (=1 QQ a2k
L) (g T Bue el 53 S S
bl Wl oo (6 SL Blad gl (e
sebal, HL; LS slag,lon 8

Oyl 455,55 (g,lolixe

a5 aS b ol gloaely s St 5 =0

as wilosls ylis sawie Olalllas .ol ouuzen

s 5l 52,k 5l az EXPI/EXPR piaaces Lo
GlooaiiS)los b jlaz g AHL o0 iS4y 525
csﬁbw)fﬁtusww‘yw cLIlXRoJJ).:f
SRl (g Stz jebaul —ligslem b
,-Grandclé mentetal ;Y - « },.Dongetal) s—ao
g Lol bl Jlas ) L _880S o)Ly 15l
E oo 3 WIS (oo o oy (65,945 Syl
aS s oo yldsalldo -yl jo oo bl )l ol &

Jol>Pectobacterium carotovorum < Iy g ylows

S (s Oyiie e SO L 5 S0 S
U5 552 99 (glapi—ucs «QSRsm
Lsas a Yz o lese ol Syo el o
Plew o=l (SFU—bpg Calidge (S g—
&lr egtde 97l 4 el (65972
28 ey st (gt gLl >k
Ol e )18y ¢ g S L B3> slrara S ol oo

.Mosajlj_'é Sas |,

SySazaiin ) ¢
QS a5 o oo Lo allie ol daled sonzoax

215 Expl/EXpR jlos 05594 g AHL 55 i

Pectobacterium ,o ol ¢ ;Lo p—ulais « Lol




L&w)_:bLSU_'x.JQ)_) - ole doliliad

e

Axelrood PE, Rella M, Schroth MN. (1988). Role of antibiosis in competition of Erwinia strains in potato
infection courts. Applied and Environmental Microbiology.1229-1222:(5)54.

Baltenneck,J, Reverchon,S, Hommais, F. (2021). Quorum Sensing Regulation in Phytopathogenic
Bacteria.Microorganisms,9,239. https://doi.org/10.3390.

Barber, C.E,; Tang, J.L.;Feng,J.X,; Pan,M.Q,; Wilson, T.J.G,; Slater, H.; Dow, J.M,; Williams, P,; Daniels, M.J.
(1997). A novel regulatory system required for pathogenicity of Xanthomonas campestris is mediated
by a small diffusible signal molecule. Mol. Microbiol. 566-555,24.

Barnard, A.M.; Salmond, G.P.(2007). Quorum sensing in Erwinia species. Anal. Bioanal. Chem, 387
423-415,

BariXs, O. Erzurum llindeki Ma”garalarda Damlata si Olu (2009). sumunda Etkili Bakterilerin Izolasyonu,
Karakterizasyonu ve Tanisi. Doktora Tezi. Ph.D. Thesis, Fen Bilimleri Enstitusu, Ataturk Universitesi,
Erzurum, Turkiye.

Bassler, B. L., & Losick, R.(2006). Bacterially Speaking. Cell, 246-237 ,(2)125.

Castang, S.; Reverchon, S.; Gouet, P; Nasser, W.(2006). Directevidence forthe modulation of the activity
ofthe Erwinia chrysanthemi quorum-sensing regulator ExpR by acylhomoserine lactone pheromone.
J. Biol. Chem.29987-29972,281.

Garge,S.S,; Nerurkar, A.S.(2016). Attenuation of quorum sensing regulated virulence of Pectobacterium
carotovorum subsp. carotovorum through an AHL lactonase produced by Lysinibacillus sp. Gs50.
PLoS ONE11,20,e0167344.

Chatterjee, A, Cui, Y,, Liu, Y, Dumenyo, C.K,, Chatterjee, A.K. (1995). Inactiviation of rsmA leads
tooverproduction of extracellular pectinases, cellulases, and proteases in Erwinia carotovora ssp.
carotovora in the absence of the starvation/cell density sensing signal, N-(3-oxohexanoyl)-L-
homoserine lactone. Appl Environ Microbiol 67-1959 :61.

Chhabra, S.R.; Philipp, B.; Eberl, L.; Givskov, M.; Williams, P,; Cdmara, M. (2004). Extracellular
communication in bacteria. In Topics in Current Chemistry; Springer Nature: Berlin/Heidelberg,
Germany, pp. 315-279.

CherminL, ToklikishviliN, Ovadis M, et al. (2011). Quorum-sensing quenching by rhizobacterial volatiles.
Environ Microbiol Rep; 704-3:698.

Coulthurst, S.J,; Kurz, C.L.; Salmond, G.P.(2004). luxS mutants of Serratia defective in autoinducer-
2-dependent ‘quorum sensing’ show strain-dependent impacts on virulence and production of
carbapenem and prodigiosin. Microbiology. 910-901,150.

CuiY, Chatterjee A, Hasegawa H, Dixit V, Leigh N, Chatterjee AK. (2005). ExpR, a LuxR homolog of

Erwinia carotovora subsp. carotovora, activates transcription of rsmA, which specifies a global




VFe¥ ()ltue; @

7/

regulatory RNA-binding protein. Journal of Bacteriology. 4803 -4792:(14)187;2005.

Cui, Y, Madi, L, Mukherjee, A,, Dumenyo, C.K, Chatterjee, A.K. (1996). The RsmA-mutants of Erwinia
carotovorassp. carotovora strain Ecc71overexpress hrpNECC and elicita hypersensitive reaction-like
response intobacco leaves. Mol Plant-Microbe Interact 573-565:9.

DongY, Wang L, Xu J, Zhang H, Zhang X, Zhang L. (2001). Quenching quorum sensing-dependent
bacterial infection by an N-acyl homoserine lactonase. Nature 7-411:813.

Dong, J.; Zhang, L, Liu, Y;; Zhou, S,; Yang, Y.; Xu, N.; Yang, Q.; Ai, X. (2021). Resveratrol influences the
pathogenesis of Aeromonashy drophila by inhibiting production of aerolysin and biofilm. Food
Control.108083,126.

Engebrecht, J,; Silverman, M. (1984). Identification of genes and gene products necessary for bacterial
bioluminescence. Proc. Natl. Acad. Sci. USA, 4158-4154,81.

Egland K, Greenberg EP. (1999). Quorum sensing in Vibrio fischeri: elements of the luxl promoter. Mol
Microbiol:204-1197.https://doi.org/ 101046 /j.29581999.01261-1365. X

Fan, J; Ma, L,; Zhao, C,; Yan, J,; Che, S.; Zhou, Z.; Wang, H.; Yang, L.; Hu, B. (2020). Transcriptome of
Pectobacterium carotovorum subsp. carotovorum PccStinfected in calla plants in vivo highlights a
spatiotemporal expression pattern of genes related to virulence, adaptation, and host response. Mol.
Plant Pathol.891-871,21.

Fure and Dessaux, 2007; Faure D, DessauxY.(2007). Quorum sensing as a target for developing control
strategiesforthe plant pathogen Pectobacterium. Eur J Plant Pathol. 65-119:353.

Gardan, L.; Gouy, C,; Christen, R,; Samson, R.(2003). Elevation of three subspecies of Pectobacterium
carotovorumto species level: Pectobacterium atrosepticum sp. nov,, Pectobacterium betavasculorum
sp.nov.and Pectobacterium wasabiae sp. nov. Int. J. Syst. Evol.Microbiol. 391-381,53.

Glasner JD,Marquez-VillavicencioM, Kim HS et al, (2008). Nichespecificity and the variable fraction of
the Pectobacterium pangenome. Molecular Plant-Microbe Interactions 60-1549,21.

Grandclément, C, Tanniéres, M., Moréra, S, Dessaux, Y, & Faure, D. (2016). Quorum quenching: Role
innature and applied developments. FEMS Microbiology Reviews, 116-86,(1)40. doi: 101093 /femsre/
fuv038.

Gray, K.M,; Passador, L., Iglewski, B.H.; Greenberg, E.P. (1994). Interchangeability and specificity of
components from the quorum-sensing regulatory systems of Vibrio fischeri and Pseudomonas
aeruginosa. J. Bacteriol.3080-3076,176.

Hanzelka, B.L.; Stevens, A.M.; Parsek, M.R.; Crone, T.J.; Greenberg, E.P.(1997). Mutational analysis of the
Vibriofischeri Luxl polypeptide: Critical regions of an autoinducer synthase. J. Bacteriol 4887-4882,179.
Htwe Maung, C.E.; Choub, V,; Cho, JY,; Kim, K. (2022). Control of the bacterial soft rot pathogen,
Pectobacterium carotovorum by Bacillus velezensis CE 100 in cucumber. Microb. Pathog.105807,173.

HuangJ, ShiY,Zeng G, Gu Y, Chen G. (2016). Acyl-homoserine lactonebased quorum sensing and




L&w)_:bLSU_'x.JQ)_) - ole doliliad

guorum quenching hold promise to determine the performance of biological wastewater treatments:
Anoverview. Chemosphere 151-137:157. DOI: 101016/j. chemo sphere .05.032.

Jones, S, Yu, B,; Bainton, N,; Birdsall, M,; Bycroft, B, Chhabra, S.; Cox, A.; Golby, P, Reeves, P; Stephens,
S.(1993). The luxautoinducer regulates the production of exoenzyme virulence determinantsin Erwinia
carotovoraand Pseudomonas aeruginosa. EMBO J, 2482-2477,12.

Kim JH, Choi DC, Yeon KM, et al. (2011). Enzyme-immobilized nanofiltration membrane to mitigate
biofouling based on quorum quenching. Environ Sci Technol.7-45:1601.

Kuo, A.; Blough, N.V.,; Dunlap, PV. (1994). Multiple N-acyl-L-homoserine lactone autoinducers of
luminescence in the marine symbiotic bacterium Vibrio fischeri. J. Bacteriol.7565-176,7558.

Lee J, Zhang L.(2015). The hierarchy quorum sensing network in Pseudomonas aeruginosa. Protein
Cell 41-26,6. https://doi.org/101007/s0100-014-13238-x.

Li,B.;Huang, J,Yi, Y, Liu, S, Liu, R, Xiao, Z,; Li, C. (2022). Effects of rhapontigenin as a novel quorum-
sensing inhibitor on exoenzymes and biofilm formation of Pectobacterium carotovorum subsp.
carotovorum and its application in vegetables. Molecules. 8878 ,27.

Li, L.; Yuan, L,; Shi, Y, Xie, X,; Chai, A.; Wang, Q,; Li, B. (2019). Comparative genomic analysis of
Pectobacterium carotovorum subsp. brasiliense SX309 provides novel insights into its genetic and
phenotypic features. BMC Genom. 486 ,20.

LiXY,MaYL,Liang SQ TianV,Yin SJ, Xie SS, etal.(2018). Comparative genomics of 84 Pectobacterium
genomes reveals the variations related to a pathogenic lifestyle. BMC Genomics.19:889.

Liu, H,; Coulthurst, S.J,; Salmond, G.PC,; Toth, L.K,; Pritchard, L.; Hedley, PE.; Ravensdale, M.; Humphris,
S, Burr, T, Takle, G,; etal.(2008). Quorum sensing coordinates brute force and stealth modes of infection
inthe plant pathogen Pectobacterium atrosepticum. PLoS Pathog. 4,e1000093.

LiuY, CuiY, Mukherjee A, Chatterjee. Arun K. (1998). Characterization of a novel RNA regulator of
Erwinia carotovora ssp. carotovora that controls production of extracellular enzymes and secondary
metabolites. https://doi.org/10.1046/}.29581998.00924-1365.x

Ma, B, Hibbing, M. E.,, Kim, H.-S,, Reedy, R. M., (2007). Yedidia, |, Breuer, J,, Breuer, J,, Glasner, J. D,
Perna, N. T, Kelman, A, and Charkowski, A.O.The host range and molecular phylogenies of the soft rot
enterobacterial genera Pectobacterium and Dickeya. Phytopathology. 1163-97:1150.

Mallick, T.; Mishra, R.; Mohanty, S.; Joshi, R.K. (2022). Genome wide analysis of the potato soft rot
pathogen Pectobacterium carotovorum strain ICMP 5702 to predict novel insights into its genetic
features. Plant Pathol. J. 114-102,38.

Malott RJ, O>Grady EP, Toller J, Inhulsen S, Eberl L, Sokol PA (2009). A Burkholderia cenocepacia orphan
LuxRhomologisinvolved inquorum-sensing regulation. ) Bacteriol.101128.2460-2447:(8) 191/)B.-01746
08.

Marquez-villavicencio MP, Weber B, Witherell RA, Willis DK, Amy O. (2011). The 3-Hydroxy-2-butanone




VFe¥ ()ltue; @

7/

pathway is required for Pectobacterium carotovorum pathogenesis. PLoS One (8) 6. DOI: 101371/
journal.pone.0022974.

McGowan, S,; Sebaihia, M,; Jones, S,; Yu, B.; Bainton, N.; Chan, PF; Bycroft, B.; Stewart, G,; Williams, P,
Salmond, G.P.C.(1995). Carbapenem antibiotic productionin Erwinia carotovorais regulated by CarR,
ahomologue ofthe LuxR transcriptional activator. Microbiology.550-541,141.

Minogue, T.D.; Wehland-von Trebra, M.; Bernhard, F,; von Bodman, S.B. (2002). The autoregulatory
role of EsaR, a quorum-sensing regulator in Pantoea stewartii ssp. stewartii: Evidence for a repressor
function. Mol. Microbiol.1635-1625,44.

Moré, M.l; Finger, L.D,; Stryker, J.L, Fuqua, C.; Eberhard, A.; Winans, S.C. (1996). Enzymatic synthesis of
aquorum-sensing autoinducerthrough use of defined substrates. Science. 1658-1655,272.
Mukherjee, A, Cui, Y, Ma, W, Liu, Y, Ishihama, A, Eisenstark, A, et al (1998). RpoS (sigma-S) controls
the expression of rsmA, a global regulator of secondary metabolites, Harpin and extracellular proteins
in Erwinia carotovora. ) Bacteriol (in press).

Nealson, K.H,; Platt, T,; Hastings, JW. (1970). Cellular control of the synthesis and activity of the bacterial
luminescentsystem. J. Bacteriol. 322-313,104.

Nealson, K.H.; Hastings, JW. (1979). Bacterial bioluminescence: Its control and ecological significance.
Microbiol. Rev.20.518-496,43.de Kievit, T.R.; Iglewski, B.H. Bacterial.

Nuss AM, Schuster F, Kathrin Heroven A, Heine W, Pisano F, Dersch P.(2014). Adirectlink between the
global regulator PhoP and the Csrregulonin Y. pseudotuberculosis through the small regulatory RNA
CsrC.RNABI0l.93-580:(5)11.

Oulghazi, S, Ed-Dra, A, Ali,F, Sarfraz, S.(2025). Pectobacterium. In Compendium of Phytopathogenic
Microbesin Agro Ecology; Amaresan, N, Kumar, K, Eds.; Springer: Cham, Switzerland. pp.114-93.
Parsek, M.R.; Schaefer, A.L.; Greenberg, E.P.(1997). Analysis of random and site-directed mutations
in rhll, a Pseudomonas aeruginosa gene encoding an acyl homoserine lactone synthase. Mol.
Microbiol.,310-301,26.

Parsek, M.R,; Val, D.L.; Hanzelka, B.L.; Cronan, J.E. (1999). Greenberg, E.P. Acyl homoserine-lactone
quorum-sensing signal generation. Proc. Natl. Acad. Sci. USA, 4365-4360,96.

Perfileva, A. 1, Strekalovskaya, E. I, Klushina, N. V., Gorbenko, I. V., & Krutovsky, K. V.(2025). The causative
agent of soft rot in plants, the phytopathogenic bacterium Pectobacterium carotovorum subsp.
carotovorum, Agronomy, 1578 ,(7)15.

Pesci EC, Pearson JP, Seed PC, Iglewski BH. (1997). Regulation of las and rhl quorum sensing in
Pseudomonas aeruginosa. J Bacteriol.32-3127:(10)179.

Pirhonen M, Flego D, Heikinheimo R, Palva ET. (1993). A small diffusible signal molecule is responsible
forthe global control of virulence and exoenzyme productionin the plant pathogen Erwinia carotovora.
The EMBO Journal.2467:(6)12.




L&w)_:bLSU_'x.JQ)_) - ole doliliad

Pdllumaa, L.; Alamae, T.; Mae, A.(2012). Quorum sensing and expression of virulence in Pectobacteria.
Sensors.3349-3327,12.

Portier, P, Pedron, J, Taghouti, G,; Fischer-Le Saux, M.; Caullireau, E.; Bertrand, C,; Laurent, A,; Chawki,
K.; Oulgazi, S.; Moumni,M. (2019). Elevation of Pectobacterium carotovorum subsp. odoriferum to
species level as Pectobacterium odoriferum sp. Nov. proposal of Pectobacterium brasiliense sp. nov.
and Pectobacterium actinidiae sp. Nov. emended description of Pectobacterium carotovorum and
description of Pectobacterium versatile sp. Nov.isolated from streams and symptoms ondiverse plants.
Int. J. Syst. Evol. Microbiol. 3216-3207,69.

Portier, P.,; Pedron, J.; Taghouti, G.; Dutrieux, C.; Barny, M.-A. (2020). Updated Taxonomy of
Pectobacterium Genusinthe CIRM-CFBP Bacterial Collection: When Newly Described Species Reveal
“Old" Endemic Population. Microorganisms. 1441,8

Qin,Y,; Luo, Z.Q,; Smyth, A.J,; Gao, P, von Bodman, S,; Farrand, S.K. (2000). Quorum-sensing signal
binding results in dimerization of TraR and its release from membranes into the cytoplasm. EMBO J.
5221-5212,19.

Rai N, Rai R, Venkatesh KV. (2015). Quorum sensing biosensors. In: Kalia VC (ed). Quorum Sensing vs
Quorum guenching: a Battle with No End in Sight. India: Springer,83-173.

Reina, J.C,; Torres, M,; Llamas, I.(2019). Stenotrophomonas maltophilia AHL-degrading strainsisolated
from marine invertebrate microbiota attenuate the virulence of Pectobacterium carotovorumand Vibrio
coralliilyticus. Mar. Biotechnol.290-276, 21.

Rezzonico & Duffy, 2008; Rezzonico F, Duffy B. (2008). Lack of genomic evidence of Al-2 receptors
suggests a non-quorum sensing role for luxS in most bacteria. BMC Microbiology.154:(1)8.
Rezzonico, F.; Duffy, B.(2007). The role of LuxS in the fire blight pathogen Erwiniaamylovorais limited
to metabolism and does not involve quorum sensing. Mol. Plant-Microbe Interactions. 1297-1284,20.
Rio-Alvarez, |, Rodriguez-Herva, J.J.; Cuartas-Lanza, R,; Toth, |.; Pritchard, L.; Rodriguez-Palenzuela,
P, Lépez-Solanilla, E. (2012). Genome-wide analysis of the response of Dickeya dadantii 3937 to plant
antimicrobial peptides. Mol. Plant Microbe Interact.533-523,25.

Romeo T, Vakulskas C. A., Babitzke P. (2013). Post-transcriptional regulation on a global scale: Form
andfunction of Csr/Rsm systems. Environ. Microbiol. 324-313,15.doi: 101111/}.2920.2012.02794-1462.X.
Ryskaliyeva, B.Z.; Vasilyev, D.A,; Feoktistova, N.A,; Lyashenko, E.A.(2020). Developmentandtesting of
the bacteriological scheme of identification of bacteria Pectobacterium carotovorum. Taurida Herald
Agrar.Sci.142-134,2.

Ryskalieva, B.Z.; Feoktistova, N.A,; Vasiliev, D.A.(2017). Studying of biological properties of the bacterium
ofthe type of Pectobacterium carotovorum. Universum Chem. Biol. 20-18,7. Available online.
Schenk ST, Hernandez-Reyes C, Samans B, et al.(2014). N-AcylHomoserine lactone primes plants for

cellwall reinforcement and induces resistance to bacterial pathogens via the salicylic acid/oxylipin




VFe¥ ()ltue; @

7/

pathway. Plant Cell. 23-26:2708.

SchuheggerR, lhring A, Gantner S, etal. (2006). Induction of systemic resistance in tomato by N-acyl-
L-homoserine lactone-producing rhizosphere bacteria. Plant Cell Environ. 18-29:909.

Sibanda S, Theron J, Shyntum DY, Moleleki LN, Coutinho TA (2016). Characterization of two Luxl/R
homologs in Pantoea ananatis LMG 2665T. Canadian Journal of Microbiology.903-893:(11)62.
Sjoblom S, Brader G, Koch G, Palva ET. (2006). Cooperation of two distinct ExpR regulators controls
quorum sensing specificity and virulence in the plant pathogen Erwinia carotovora. Molecular
Microbiology.1489 -1474:(6)60.

Sharma, S, Kumar, S, Kumar, P, & Tripathi, V. N.(2024). Quorum sensing in Gram-negative pathogens,
afreshlook.The Microbe,100108,4.

Toth IK, Bell KS, Holeva MC, Birch PR. (2003). Soft rot erwiniae: From genes to genomes. Molecular
Plant Pathology.30-17:(1)4.

Urbanowski, M.L.; Lostroh, C.P,; Greenberg, E.P.(2004). Reversible acyl-homoserine lactone binding
to purified Vibrio fischeri LuxR protein. J. Bacteriol 637-631,186.

Uroz, S, Chhabra, S. R, Camara, M., Williams, P, Oger, P, and Dessaux, Y. (2005). N-Acylhomoserine
lactone quorum-sensing molecules are modified and degraded by Rhodococcus erythropolis w2 by
both amidolytic and novel oxidoreductase activities. Microbiology 3322-3313,151. doi: 101099/mic..0
0-27961.

UrozS, Oger PM, Chapelle E, etal.(2008). ARhodococcus gsdA-encoded enzyme defines anovel class
oflarge-spectrum quorum quenching lactonases. Appl Environ Microb 66-74:1357.

UrozS, Dessaux, Oger P.(2009). Quorum sensing and quorum quenching: theyinand yang of bacterial
communication.Chembiochem.16-10:205.

Vadakkan, K., Choudhury, A. A, Gunasekaran, R., Hemapriya, J., & Vijayanand, S. (2018). Quorum
sensing intervened bacterial signaling: pursuit of its cognizance and repression. Journal of Genetic
Engineering and Biotechnology, 252-239,(2)16.

Valente, R. S, Nadal-Jimenez, P, Carvalho, A.F, Vieira, F. J,, & Xavier, K. B. (2017). Signal integration in
guorum sensing enables cross-species induction of virulence in Pectobacterium wasabiae. MBio,
1128-10,(3)8.

Vakulskas CA, Potts AH, Babitzke P, Ahmer BMM, Romeo T. (2015). Regulation of bacterial virulence
by Csr (Rsm) systems. Microbiol Mol Biol Rev224-79:193. https://doi.org/101128/ MMBR.14-00052.
Van Gijsegem, F,; Toth, LK.; van der Wolf, J.M(2021). Soft rot Pectobacteriaceae: A brief overview. In Plant
Diseases Caused by Dickeya and Pectobacterium Species; Van Gijsegem, F., van der Wolf, .M., Toth,
L.K,, Eds,; Springer: Berlin/Heidelberg, Germany, pp.11-1.

Vannini, A,; Volpari, C,; DiMarco, S. (2004). Crystal structure of the quorum-sensing protein TraM and
its interaction with the transcriptional regulator TraR. J. Biol. Chem. 24296-24291,279.




k_Su.A))_)bLSU.’X_JQ)_) - ole doliliad

Von Bodman, S.B; Majerczak, D.R,; Coplin, D.L.(1998). A negative regulator mediates quorum-sensing
control of exopolysaccharide production in Pantoea stewartii subsp. stewartii. Proc. Natl. Acad. Sci.
USA.7692-7687,95.

Von Bodman, S.B; Ball, J.K,; Faini, M.A,; Herrera, C.M.; Minogue, T.D,; Urbanowski, M.L.; Stevens, A.M.
(2003). The quorum sensing negative regulators EsaR and ExpREcc, homologues within the LuxR
family, retain the ability to function as activators of transcription. J. Bacteriol.7007-7001,185.

Welch, M.; Todd, D.E.; Whitehead, N.A.; McGowan, S.J.; Bycroft, BW., Salmond, G.P.(2000). N-acyl
homoserine lactone binding to the CarR receptor determines quorum-sensing specificity in Erwinia.
EMBO J.641-631,15.

Whitehead, N.A,; Barnard, A.M.L,; Slater, H.; Simpson, N.J.L.; Salmond, G.P.C.(2001). Quorum-sensing
ingram-negative bacteria. FEMS Microbiol Rev. 404-25:365.

Williams, P.(2007). Quorum sensing, communication and cross-kingdom signaling in the bacterial
world. Microbiology. 3938-153,3923.

Xavier, K.B, and Bassler, B.L.(2005). Interference with Al-2-mediated bacterial cell-cell communication.
Nature 753-750,437.

ZhangW, FanX, LiJ,YeT,MishraS,Zhang L and Chen S (2021). Exploration of the Quorum Quenching
Mechanismin Pseudomonas nitroreducens W-7 and Its Potential to Attenuate the Virulence of Dickeya
zeae EC1.Front. Microbiol. 12:694161.doi: 10.3389/fmicb.2021.694161

Zhang HB, Wang LH, Zhang LH. (2002). Genetic control of quorum sensing signal turnover in
Agrobacterium tumefaciens. P Natl Acad Sci USA. 43-99:4638

Zhang, Y, Fan,Q, Loria, R.A.(2016).re-evaluation of the taxonomy of phytopathogenic genera Dickeya
and Pectobacterium using whole-genome sequencing data. Syst. Appl. Microbiol. 259-252,39.

Zhu, J,; Winanas, S.C. (2001). The quorum-sensing transcriptional regulator TraR requires its cognate
signaling ligand for protein folding, protease resistance, and dimerization. Proc. Natl. Acad. Sci. USA.
1512-1507,98.




VFe¥ ()ltue; @

7/

The role of Quorum Sensing systems in the pathogenicity of
Pectobacterium carotovorum

Abstract

Quorum Sensing (QS) systems are among the most important regulatory mechanisms in Gram-
negative bacteria, enabling intra-population chemical communication and the coordinated control
of cell density-dependent behaviors. Among these bacteria, Pectobacterium carotovorum subsp.
carotovorum (Pcc) is recognized as one of the principal causal agents of soft rot disease in cultivated
crops. The QS network in this bacterium operates based on N-acyl homoserine lactone (AHL ) signal
molecules and is regulated through the Expl/ExpR pathway. This system plays a key role in disease
development by controlling the expression of a set of virulence genes, including plant cell wall-
degrading enzymes (PCWDEs), bacterial motility,and the secretion of pathogenicity factors. Inrecent
years, Quorum Quenching (QQ) strategies have been developed to inhibit QS activity through AHL -
degrading enzymes or LuxR receptor inhibitors, which can reduce pathogenicity withoutimposing
the selective pressure associated with antibiotics. This article provides acomprehensive review of the
molecular, genetic, and biochemical findings of the past two decades, examining the structure and
function of QS and QQ networks in Pcc, and analyzing the relationship between these two pathways
while discussing the challenges and practical prospects of biological control based on the disruption

of bacterial communication.

Keywords: Quorum Sensing; Quorum Quenching; Pectobacterium carotovorum; Expl/ExpR; AHLS;
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Sustainable Management of Fruit Flies (Diptera: Tephritidae)

Abstract

Fruit flies cause severe economic damage to many horticultural crops (fruits and vegetables).
Their damage includes rotting, premature ripening and fruit drop, which leads to significant
production losses, reduced income, increased poverty, reduced trade volumes of the products
and bans or restrictions on exports of horticultural products from developing countries, etc.
Fruits and vegetables are essential parts of a nutritious and balanced diet for humans, who are
affected by the ongoing inflation of food costs and climatic conditions. Despite advances in pest
management and control, fruit flies remain a problem. Therefore, a coordinated approach across
the country and investment in post-harvest facilities are needed to reduce pest populations,
increase trade and income, improve livelihoods in the horticultural sector and stabilize markets
for sellers and consumers.

Keywords: Horticulture, Monitoring, Exporters, Pest Control.
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