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Secondary symbionts
(cultivable and also 

horizontally transmitted)

Strong influence 
on hosts’ fitness

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

Bacteria and R. ferrugineus ????

Insect external compartments
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Red Pigment-Producing Bacteria (RPPB)

Molecular identification by 16S 
rDNA sequencing: genus Serratia 

(Enterobacteriaceae)

Egg
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Regions from which insects were collected
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Sampling

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

virgin and mated male/female 
reproductive apparatus

egg-chambers 
in apple 

Infested Palm tissue and pupal cases
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Presence of RPPB
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rpoB: β subunit of RNA 
polymerase gene

groEL: chaperonin gene

gyrB: gyrase subunit B gene

Housekeeping gene sequence 
analyses

Serratia marcescens/nematodiphila
recA: chaperonin gene

Fermentation of sugars

Analytical Profile Index (API) 

Serratia rubideae, plymuthica and 
marcescens/nematodiphila

+ - + + + - - - - + +

Acetoin

Gelatinase
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Based on 16S rRNA 
gene sequence**

* Indicates our strains

**

*

*

*
**

*****
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Relashionship inferred from the alignment
of 3285 bp of the gyrB (808bp), rpoB
(830bp), recA (823bp) and groEL (824bp)

RPPB vs. the three red pigment producing 
Serratia species

Based on housekeeping genes

* Indicates our strains

******
**

*****
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Antimicrobial activity assay

Growth of challenged 
bacteria

Gram positive

Gram negative

Bacillus megaterium

Bacillus pumilus

Staphilococcus aureus

Lysinibacillus spp.

Paenibacillus spp.

Acinetobacter baumannii

Salmonella typhimurium

Klebsiella pneumoniae

Vibrio cholerae

Escherichia coli

ATCC 14581

ATCC 7061

ATCC 25923

LE392;  ATCC 25922

El Tor 787

2 clinical strains

2 clinical strains

1 clinical strains

1 environmental strain

1 environmental strain

Yes!

NO

NO

Yes!

Yes!

Yes!

Yes!

Yes!

Yes!

Yes!2016
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Conclusions

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

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

EthanolMetabolic features of S. 
marcescens/nematodiphila are 
consistent with the higher 
temperature, levels of Ethanol and 
other organic compounds detected in 
infested palms
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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? 

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

Open perspectives
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