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ALDO MORO Bacteria-insect business...
Secondary symbionts Strong influence
(cultivable and also on hosts’ fitness

horizontally transmitted)

Bacteria and aphids, psyllids, scale insects,
whiteflies, weevils and so on...

Oliver K.M. et al (2003) Facultative bacterial symbionts in aphids confer resistance to parasitic wasp; PNAS;

Lukasik P. et al (2015) Horizontal transfer of facultative endosymbionts is limited by host relatedness; Evolution;

Montagna M. et al (2015) Effects of the diet on the microbiota of the red palm weevil (Coleoptera: Dryophthoridae); PlosOne

Tagliavia M. et al (2014) The gut microbiota of larvae of Rhynchophorus ferrugineus Oliver (Coleoptera: Curculionidae); BMC Microbiology

Butera G. et al (2012) The culturable bacterial community of frass produced by larvae of Rhynchophorus ferrugineus Olivier (Coleoptera: Curculionidae) in the Canary island
date palm; Lett Appl Microbiol

Raio A. et al (2016) Bacteria associated to Rhynchophorus ferrugienus (Olivier) (Coleoptera Dryophthoridae) in Italy; Redia

aN-ON-AS @ ajeALIap 219d0 UO] - 3]eIIaWW 0D UON - duoiZnquny B




Q\?‘/@ Food and Agriculture Organization Rome 2017

of the United Nations

Red Pigment-Producing Bacteria (RPPB)
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Regions from which insects were collected
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Sampling

egg-chambers
in apple

virgin and mated male/female
reproductive apparatus

?‘.

& |

Controls: un-infested apple peel
and pulp from apples; insect
surface before dissection
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spermatheca

common oviduct

vagina with
copulatory pouch

spiculum

O

e GrOWth: white ()

Paired
oviducts
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- "“' /‘o—Sperm receptacle growth: red &white @ ()
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Sperm duct—% )
Vagina______ 4

Common | ' Copulato uch growth: red &white
oviduct _ P s 9 . C

Sperm gland. e growth: white ()
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Biochemical properties and species
identification
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Acetoin Fermentation of sugars

Gelatinase Housekeeping gene sequence
analyses

Serratia rubideae, plymuthica and
. L rpoB: B subunit of RNA
marcescens/nematodiphila polymerase gene

— recA: chaperonin gene
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— groEL: chaperonin gene

—gyrB: gyrase subunit B gene
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RPPB vs. the three red pigment producing
Serratia species

S. plymuthica (AS9; NC_015567)
S. plymuthica (K-7; NR_037111)
S. plymuthica (AS9; NR_102827)
S. plymuthica (NBRC; NR_114158)
S. plymuthica (D SM 4540; NR_114579)
S. plymuthica (NBRC 102599; AB681876)
S. plymuthica (DSM 4540; AJ233433) .
S. plymuthica (RVH1; NZ_ARWD01000001) S. plymuthica
S. plymuthica (4Rx13; NC_021591)
S. plymuthica (S13; NC_021659)
S. plymuthica (3Re4-18; FN675868)
S. plymuthica (SCAM BA_2; AMS00686)
- — e — . — N — . — . — . — — . — . — . — . — . — - —
S. rubidaea (1122; NZ_CP014474)
S. rubidaea (DSM 4480; NR_114716) .
S. rubidaea (NBRC 103169; NR_114232) .
S. rubidaea (E9; HM585373) S. rubidaea
S. rubidaea (15(3); KC953862)
S. rubidaea (JCM1240; NR_024644) .
S. rubidaea (SNAU02; KC560769) .

'—"—"—“—"—"—"—*'3:—“_"_"1‘"_' Based on 16S rRNA
marcescens(l?&OtKJ:%Q?QGﬂ gene Sequence

marcescens (SW2-9-3; KM252937)

marcescens (26002; KC212065)

marcescens (N-2; JX868557)

marcescens (YKJ-1002; JN545838)

marcescens (BWH57, NZ_KQ087612)

marcescens (BIDMC 44; NZ_KI929263)
marcescens (UCI88; NZ_KQ089789)

marcescens (FDAARGOS_62; NZ_JTBU01000001)
marcescens (SmUNAM836; NZ_CP012685)
marcescens (RSC-14; NZ_CP012639)

marcescens (FDAARGOS_65; NZ_JTBR01000001)

S7 (KT000419) *
S. marcescens (Db11; NZ_HG326223)

S. marcescens (CAV1492; NZ_CP011642) S. marcescens/
S. mgrecescens (WW4; NC_020211) nematodiphila

o S8 (KT000420) *

S. nematodiphila (§§\A 21420; NZ_JPUX01000001)
S. marcescens (WW4; NR_102509)
S. marcescens (subsp. sakuensis, KRED; NR_036886)
S. marcescens (JCM 1239; NR_113236)
S. marcescens (B3R3; NZ_CP013046)
S. nematodiphila (DSM 21420; NZ_JPUX01000001)
S. nematodiphila (DZ0503SBS1; NR_044385)

S. marcescens (NBRC 102204; NR_114043)
S4 (KT000422)
S5 (KT000423
$12 (KT000426)
$13 (KT000427) *
$14 (KT000428)
S. marcescens (DSM 30121; NR_041980)
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RPPB vs. the three red pigment producing
Serratia species

S. plymuthica (4Rx13; NC_021591) !

S. plymuthica (RVH1: NZ_ARWDO01000001) ,

S. plymuthica (S13; NC_021659) R S. piyisos
S. plymuthica (AS9; NC_015567)

L
S. rubidaea (1122, NZ_CP014474) I S. rubidaea

S. marcescens (CAV1492; NZ_CP011642)
pr—C marcescens (BWHS57; NZ_KQ087612)

r,_r S. marcescens (UCI88; NZ_KQ089789)

S. marcescens (SmUNAMB36; NZ_CP012685)

S. marcescens (BIDMC 44; NZ_KI929263)
| S. marcescens (FDAARGOS_65; NZ_JTBR01000001)

*®
S7 3%

S. marcescens (WW4; NC_020211)

]
S8 S. marcescens/
S. nematodiphila (DSM 21420; NZ_JPUX01000001) nematodiphila

S. margescens (B3R3; NZ_CP013046)

Based on housekeeping genes o

1 S. marcescens (FDAARGOS_62; NZ_JTBU01000001)
Relashionship inferred from the alignment %
of 3285 bp of the gyrB (808bp), rpoB S4 C 3
(830bp), recA (823bp) and groEL (824bp) s12 3R o

&
S14 ot

B) housekeeping genes (gyrB, groEL, recA, rpoB) S. marcescens (Db11; NZ_HG326223)
S. marcescens (RSC-14: NZ CP012639
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Antimicrobial activity assay

Absence of growth

Gram positive

Bacillus megaterium ATCC 14581 Yes!
Bacillus pumilus ATCC 7061 Yes!
Staphilococcus aureus ATCC 25923 Yes!
Lysinibacillus spp. | environmental strain Yes!
Paenibacillus spp. | environmental strain Yes!

Gram negative

Acinetobacter baumannii | clinical strains
Salmonella typhimurium 2 clinical strains Yes!

Klebsiella pneumoniae 2 clinical strains Yes!

: : - Vibrio chol El Tor 787 Yes!
MlcrObIOIOgyOpen 2016 IDrio cnolerae or es

ORIGINAL RESEARCH

Escherichia coli LE392; ATCC 25922

aN-ON-AS @ ajeALIap 219d0 UON - 9[eI2IaWWOD UON - dUOIZNGLINY

Identification of pigmented Serratia marcescens symbiotically
associated with Rhynchophorus ferrugineus Olivier (Coleoptera:

Curculionidae)

Maria Scrascia'2, Carlo Pazzani'-3, Franco Valentini2, Marta Oliva', Valentina Russo', Pietro D’Addabbo’
& Francesco Porcelli3
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Conclusions

Red pigment producing S. marcescens/nematodiphila as
secondary symbiont of RPW

Metabolic features of S. Ethanol
marcescens/nematodiphila are -
consistent with the higher - _ g

) | l”'__ g WD
p ~

temperature, levels of Ethanol and - et
other organic compounds detected i in
infested palms

The combinatory effect of these factors and the
antimicrobial activity exhibited by the symbiont, suggest
that RPW infestation induces a repressive environment
for biological control-factors
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Open perspectives

Potential protective role played by S.
marcescens/nematodiphila against microbial species
suggested for biocontrol

The contribution to palm death due to Serratia
marcescens/nematodiphila metabolism and the bacterial
ability to spread within palm tissue

Could distruption of Serratia/RPW association be a
target for the weevil control?
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Carla CALIA Valentina RUSSO Laura DIANA
Pietro D’ADDABBO Franco VALENTINI Francesco PORCELLI

Marta OLIVA Roberta ROBERTO

Carlo PAZZANI

Maria SCRASCIA
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Vtttadte Compoanas ric Biitoprial Systen

Gaetano STALLONE



