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Topics

e Genome reduction in endosymbiotic
bacteria from insects

e Evolutionary genomics of Buchnera
aphidicola

e Current genome projects on
endosymbiotic bacteria
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Phylogeny of y-Proteobacteria

Pseudomonas aeruginosa 6.3 Mb

Vibrio cholerae 4.0 Mb
100[ Pasteurella multocida 2.26 Mb

Haemophilus influenzae 1.83 Mb

86

[ Escherichia coli 4.6-5.4 Mb

Salmonella enterica 4.8 Mb

Yersinia pestis 4.4 Mb
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Comparative genomics
of reduced genomes

Carpenter ant: Tse tse fly: Aphid:
Omnivore Blood Plant-sap

VNIVERSITATG D VALENCIA

nstitut Cavanilles de Biodiversitat | Biologia Evolutiva




Carpenter ant (Camponotus floridanus)
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B. floridanus genome map

Blochmannia genome
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RNAs I Coenzyme metabolism H [ Posttranslational modification, protein turnover, chaperones O

Pseudogenes P Lipid metabolism | Inorganic ion transport and metabolism P

Energy production and conversion C I | Translation, ribosomal structure and biogenesis J Signal transduction mechanisms T

Cell division and chromosome partitioning D Bl  Transcription K Cell motility and secretion N

| Amino acid transport and metabolism E N DNA replication, recombination and repair L General function prediction only R
Mucleotide transport and metabolism F Cell envelope biogenesis, outer membrane M P Function unknown S
Carbohydrate transport and metabolism G
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Some other features associated
with genome reduction

High A+T content.

Loss of codon bias.

Bias iIn amino acid composition.
Increment of the number of non-
synonymous substitutions.
Accelerated evolutionary rate.
Plasmid-mediated gene amplification.
Some genes are positively selected.
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1.

Three basic features on aphid
endosymbiosis

Aphids (Homoptera, Aphididae) are plant phloem-feeding
iInsects that harbor the y-proteobacteria Buchnera aphidicola
as a primary endosymbiont

. B. aphidicola provides the host with the nutrients (mainly

amino-acids) that are in short supply in its strict phloem diet

. During the symbiotic process B. aphidicola has suffered

drastic changes, specially genome size reduction
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Aphids have an endosymbiotic
association with B. aphidicola

Buchnera aphidicola
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Aphid (Baizongia pistaciae)
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B. aphidicola BPl genome map
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Evolution of B. aphidicola
genome content

trpEG genes tandemly AL BSg
repeated

—

BAp
(629 genes) w

(8 genes)

T

Chromosomal
insertion of leucine
operon and trpEG
genes
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Genome comparison of the three
B. aphidicola genome maps

0.0 0.5 10 15 2.0 2.5 3.0 35 : : 5.0 3.5 6.0
| | ] | | ] | ] ] | | | |

a) Buchnera Bp b) Buchnera Ap ¢) Buchnera 5¢
615,980 bp 640,681 bp 641,454 bp
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The genome of B. aphidicola from
several aphid subfamilies is still
undergoing a reductive process

Yy 1+ 2 3 4 5 6 7 8 9 Y

Acyrthosiphum pisum Aphidinae
Macrosiphum rosae Aphidinae
Baizongia pistaceae Pemphiginae
Tetraneura caerulescens Pemphiginae
Thelaxes suberi Thelaxinae
Chaitophorus populeti Chaitophorinae
Cinari cedri Lachninae
Cinara cupressi Lacnninae
Cinara tujafilina Lachninae

1.
o 2.
3.
4.
5.
6.
7.
8.
9.
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Cinara cedr!

Buchnera aphidicola: 416 kb
The smallest described genome

Sequencing: done
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Wed 26 May 15:03:59 2005: Database rnformation

Database size
Max reading length

No.
No.
No.
No.
No.

No

Readings
Contrgs
Annotations
Templates
Clones
\/ectors

Total contrg length A22441
Average lengith 106497 .8
Jotal characters 1n readings 1661945.0
Average reading characters per

CONSENSUS character 3.90
Average used length off reading 351.51
Current maximum consensus length 477689
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Symblonts of C. cedri
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Ongoing genome projects on
endosymbiotic bacteria
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SOPE.: Primary endosymbiont
of the weevil Syptophilus oryzae
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Flavobacteria from cockroaches

Blatta orientalls

Blatella germanica Periplaneta americana
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