UNIVERSITY OF SOUTH BOHEMIA
FACULTY OF SCIENCE

Mgr. Pavlina Sorfova

An Effect Of 16S rRNA Intercistronic Variability On

Coevolutionary Analysis In Symbiotic Bacteria: Molecular

Phylogeny Of Arsenophonus triatominarum

RNDr. Thesis

Ceské Budé&jovice 2009



SORFOVA, P, 2009: An effect of 16S rRNA intercistronic variability on
coevolutionary analysis in symbiotic bacteria: Molecular phylogeny of
Arsenophonus triatominarum, RNDr. Thesis, in English — 30 pp., Faculty of
Science, The University of South Bohemia, Ceské Budéjovice, Czech Republic.

Annotation:

The degree of heterogeneity of rRNA genes can affect reconstruction of
phylogenetic relationships and mask possible coevolution between the
symbiont and its host. Phylogenetic arrangement of individual rRNA copies
in Arsenophonus triatominarum was used, together with a calculation of
their divergence time. Also the degree of degenetation of housekeeping genes
was studied.
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Abstract

The genes of ribosomal RNA are the most popular and frequently used
markers for bacterial phylogeny and reconstruction of insect—symbiont coevolution.
In primary symbionts, such as Buchnera and Wigglesworthia, genome
economization leads to the establishment of a single copy of these sequences. In
phylogenetic studies, they provide sufficient information and yield phylogenetic
trees congruent with host evolution. In contrast, other symbiotic lineages (e.g., the
genus Arsenophonus) carry a higher number of rRNA copies in their genomes,
which may have serious consequences for phylogenetic inference. In this study, we
show that in Arsenophonus triatominarum the degree of heterogeneity can affect
reconstruction of phylogenetic relationships and mask possible coevolution between
the symbiont and its host. Phylogenetic arrangement of individual rRNA copies was
used, together with a calculation of their divergence time, to demonstrate that the
incongruent 16S rDNA trees and low nucleotide diversity in the secondary symbiont

could be reconciled with the coevolutionary scenario.
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Abstrakt

Geny pro ribozomalni RNA jsou popularni a casto pouzivané genetické
markery, zejména pri studiu bakterialni fylogeneze a pii rekonstrukei koevoluénich
vztahtli mezi hmyzem a jejich symbionty. U primarnich symbiont, jako jsou
Buchnera nebo Wiggleswortia, zestihlovani genomu vedlo k zachovani pouze jediné
kopie téchto sekvenci. Co se tyce fylogenetickych studii, poskytuji vsak dostatek
informaci pro vytvoreni fylogenetickych stromt, které koresponduji s evoluci
hostitele. Nékteré dalsi symbiotické linie (napi. rod Arsenophonus) si vsak
ponechavaji v genomu vyssi pocet kopii pro rRNA, coz mize mit zasadni dasledky
pro fylogenetické zavéry. V nasi studii poukazujeme na to, Ze u druhu
Arsenophonus triatominarum muze tato heterogenita ovlivnit rekonstrukei
fylogenetickych vztaht a zasttrit tak moznou koevoluci mezi symbiontem a jeho
hostitelem. Vyuzili jsme fylogenetické usporadani jednotlivych rRNA kopii spolecné
s vypoctem casu jejich divergence, abychom poukazali na to, ze pri rekonstrukeci
koevolu¢nich vztaht by meéla byt brana v potaz mald nukleotidova diverzita
sekundarnich symbiontti a moznost vytvoreni chybnych 16S rDNA stromu z gent,

které si vzajemné neodpovidaji.

Klicova slova: genomova heterogenita, 16S rRNA, koevoluce, symbidéza hmyzu,

molekularni fylogenetika



Prace byla publikovana v ¢asopise Systematic and Applied Microbiology pod
nazvem , An effect of 16S rRNA intercistronic variability on coevolutionary
analysis in symbiotic bacteria: Molecular phylogeny of Arsenophonus

triatominarum®v cisle 31 (2008) 88 — 100.

IF (2008): 2,582



