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Plan 

❖ Introduction: the biological issue, or why do we need stylet « analytics » ? 

❖ What is really « stylet transcriptomics » ?: Retort organ revisited.  

❖ Two (x2) stylets for one bundle = maxillary vs mandibular. 

❖ What is a cuticular protein ? Domain conservation is chitin-binding 

❖ Cuticular protein profiles and CuP (=CP) compositional complexity: Shannon again. 

❖ Compositional bias in cuticular proteins: Structure, composition, function. 

❖ Parsing genome for compositional bias: A brand new world ? (in retort organs) 

❖ Conclusions: Homology and orthology in cuticular proteins 
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The biological issue 

❖Hemipteran stylet and mouth cuticle territories do bind microbes: 

 

▪ viruses (non-circulative , CaMV… -aphids-) 

▪ bacteria (Xylella -sharpshooters-) 

 

❖What is mouthpart cuticle made of ? Structure ? Components ? 

▪ cuticular proteins ? 

▪ lipids ? 

 

❖How to achieve such characterization ?  
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Analysis of mouthpart cuticular proteins 

❖Combined analysis with proteomics, transcriptomics & genomics (structural, annotational, comparative). 

 

❖The advantage of transcriptomics (in identifying the main -gene- players) 

 

▪ Sensitivity 

▪ Insensitivity to post-translational modifications 

▪ Expression (levels), quantitative: therefore a partial link to function  

Very scarce data at this time (a single analysis on mosquitoes rostrum) 
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Stylet transcriptomics 
Retort organ revisited 
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in space 

The retort organ 

❖ Ponsen (1972) 

 

▪ For Myzus persicae 

▪ Partially for other aphids 

 

❖ Cicero (2016) 

 

▪ For a psyllid 

▪ Cicero JM: Stylet biogenesis in 

Bactericera cockerelli (Hemiptera: Triozidae). 

Arthropod Structure & Development 2016. 

A couple of glands to re-discover 
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in time 

The retort organ 

❖ Cras sed laoreet diam. Curabitur blandit odio ac massa suscipit dignissim. 

 

▪ Nunc ut laoreet sem. Sed nec nisi ipsum, vitae ullamcorper mauris. 

▪ Etiam volutpat sapien enim, quis faucibus ligula. Sed vitae risus varius erat 

 

❖ Vestibulum eleifend interdum aliquam. 

Lorem ipsum dolor.  
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in vitro: dissection of maxillary and mandibular stylet glands 

The retort organ(s) 
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in (cuticular) proteins 

The retort organ 

❖ Cras sed laoreet diam. Curabitur blandit odio ac massa suscipit dignissim. 

 

▪ Nunc ut laoreet sem. Sed nec nisi ipsum, vitae ullamcorper mauris. 

▪ Etiam volutpat sapien enim, quis faucibus ligula. Sed vitae risus varius erat 

 

❖ Vestibulum eleifend interdum aliquam. 

Lorem ipsum dolor.  
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Additional note on the global NGS differential analysis 
Only 2 (neuro)peptide genes discriminate between Mxr & Mdr glands 

• First complete CuP composition 
• Up to 15% of transcripts (glands) 
• No difference between Mxr and Mdr 
• « Stylins » are retrieved at rk 12-14 
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Cuticular proteins 
and Cuticle Biopolymer 

_02 
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in aphids 

What are cuticular proteins ? 

Basically: Proteins with a (set of specific) chitin-binding domain(s) 
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in aphid stylets 

Cuticular protein compositional complexity 

Shannon’s diversity index 
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in insect cuticles 

Cuticular protein compositional complexity 

Compared Complexity 

of insect cuticles 

analyzed for  

whole genome transcripts 
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Compositional bias 
vs homology domains 
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in « standard » (recognized) cuticular proteins 

Compositional bias in cuticular proteins 
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in aphid retort organ and aphid whole genome 

Compositional bias in (cuticular?) proteins 

Lorem ipsum dolor.  
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>ACYPI001038 hyperstylin 
APSHGFISPVILPKVHLASPDVTVVRQPYVVQQTEPVFRHVYYAGDSVPYVSHHVQAYHQHPAVVAAYQTAPAYAPAVGYVV

>ACYPI087730 grydary 
EEAKKETKVVEKRSDKSDLTPAATGRSFLGGYNSYPTGYSSGYNSGYNSGYNSYPSTYSGGYSSYPSYSSYPSSGYTGGYSSGYGNGYNSGYSKYPSSGYGNNQYYGGYDQGYNQGYNKYPSAYS

>ACYPI082258 «paysa»ine 
QEAPKAEEQVGAEAARVKKHAYIAAPALAYSSPAYPYAYSAYPSAYPYSYSYPAAYPTAYASYPSYAYAHDDGKYWPGKYEAKAYYPAYKSAYPAVYHY

>J9JUP8_ACYPI 

SVHSINFSVYSISTVHNTLTKMAAKLIIFTVCVASAFAQYSAPAYKPAYSSPAYAAPAYA 

APKAYAPEPAYAPAPYNFEYSVNDPHTYDVKSQSEYSDGNGYVKGSYSLLEADGSTRTVE

YTADDYNGFNAVVKNEGGYKAPAYAAPAYAAPAYSAPAYKPAYSAPAYSAPAYKPAYAAP

AYSAPAYSAPAYKPAYKPAY 

sample sequences 
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p=0.44 

p=0.01 

Anova test 

Kolm/Smir test 

371 296 
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Conclusions 
homology in insect CuPs 

_the end 
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