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BeBeneHue

bakTepuanbHble 3HAOCUMMOUOHTbI COCYLLMX
HaCeKOMbIX CUHTE3UPYIOT HE3aMEHUMbIE
aMUHOKMCNOTbI, OTCYTCTBYIOLWME B MULLLE XO35IMHA.
bnaropgaps cumMbuoTnueckoMy 06pasy KXU3HU, 3TU
bakTepun umetot Hebonblumne reHomsl (Tabn. 1). B
YaCTHOCTHU, Y HUX MOXET ObITb YTEPSIH psia
PUOOCOMHbIX BenkoB. TunMyHaga pmbocoMa NpoKapmoT
coctouT n3 Tpex pPHK: 16S, 235 u 5S — n 54 6enkos:
21 6enok Manon cybveanHuULbl 1 33 - 60/bLLION
cybbeamHMLbI.

Llenn

» MI3yunTb cocTaB pubOCOMHbIX OENKOoB
3HOOCMMOUOTUYECKMX BaKTepMit C ManbiMK
reHoMaMmu.

» YCTaHOBMUTb 3BOIIOLUMOHHbIE CLLleHapuKn notepu
PUOOCOMHbBIX 6ENKOB.

» Onpenenutb, Kakme PYHKUMU pubOCOMBbI MOIYT ObITb
yTpayeHbl Y 3HAO0CMMONOTHUYECKMX BaKTEPUN.

BbiBOoAbI

» Y BCeX U3y4yaeMblix opraHnamos, kpome C. Portiera
aleyrodidarum BT-B-HRs, o6HapyxeHa noTteps
6enkoB pbOCOMHOro TOHHENS, B YaCTHOCTU, BeNKoB
L23,L29 u TF, uMeowmx WwanepoHHY aKTUBHOCTb.

» [ToTeps pnMbOCOMHbIX BENKOB CONPOBOXKAAETCS
noTepen COOTBETCTBYIOLLMUX CTPYKTYPHbIX 3/IEMEHTOB
pPHK.

» [locnepoBatenbHoctu WA/aHTK-LU coxpaHsaoTcs
Tonbko y C. Tremblaya princeps PCIT. Y ocTtanbHbiX
OpraHM3MoB nocsenoBaTtesibHOCTb aHTK-LLU /]
OTCYTCTBYET.

» B aHHOTauuu reHoma C. Carsonella rudii
OOHapYXeHbl OLWNOKM aHHOTALIMMN BOCbMMU
PUOOCOMHbIX BENKOB.

MaTtepuanbl u MeToAbl

» [eHOMBbI 6akTepuin — Genbank

» OWwnbkn aHHoTaumm reHomos — HMMER

» HMM-npodunn pubocomHbix 6enkoB — Pfam
» Busyanuzaymsa — PyMOL

» BoipaBHmnBaHue pPHK - MUSCLE

[onag pnbocoma

C. WepcTHeBa™, A. Epremnnaze®, A. 3anesckuit, C. lapyLusiHLy

Pe3ynbTaThl
OpraHu3mbl benok kooupyrolye reHbl  [invHa reHoMa
Organisms Protein coding genes Genome length
C. Carsonella ruddii PC isolate NHV 182 160 Kb
C. Carsonella ruddii PV 182 160 Kb
C. Hodgkinia cicadicola str. Dsem 169 144 Kb
C. Nasuia deltocephalinicola str. NAS-ALF 137 112 Kb
C. Portiera aleyrodidarum BT-B-HRs 256 358 Kb
C. Sulcia muelleri strain CARI 246 277 Kb
C. Tremblaya princeps PCIT 121 139 Kb
C. Zinderia insecticola CARI 206 209 Kb

Ta6n. 1. OnucaHue reHOMHbIX CBOMCTB U3y4YaeMbIX SHAO0CMMOUOHTOB.
Table 1. Genomic features of studied endosymbionts.
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Puc. 1. PunoreHeTuueckoe apeBo 6akrTepuii, noctpoeHHoe no 16S pPHK
Fig.1. Phylogenetic tree of bacterial species reconstructed by 16S rRNA
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Fig.2. Alignment of 3-end of 16S rRNA. Anti-SD
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Tabn. 2. O6HapyXeHHble 0C06eHHOCTU pUubocomM

B Tabnuue npuBeneHbl pubocomanbHble 6enku (Lxx, Sxx) n Tpurrep daktop (TF),
KOTOpble OTCYTCTBYHOT Y M3y4yaeMbix bakTepuin. KpacHbln — 6en0K OTCYTCTBYET Y
NAHHOrO OpraHn3Ma, opaHXeBbli — 6enoK 6bl1 HEBEPHO aHHOTUPOBAH Kak
pubocomHbin. LU (nocneposatenbHocTs WanHa-AanerapHo) n antu-LUI: KkpacHbIN
— NoCNeaoBaTeNIbHOCTM OTCYTCTBYHOT, CUHMIN — HAMOEHbI, CBETNO-ronyobom —

oTcytcreywowme aHtu-lWW A, pegkme L.

Table 2. Features of ribosomes in the studied genomes.

Red -ribosomal proteins (Lxx, Sxx) or Trigger factor (TF) are missing in a given genome.
Orange - proteins have been falsely annotated as ribosomal.SD (Shine-Dalgarno sequence)
and anti-SD: red - sequence absent, dark blue - sequence present, light blue - anti-SD
missing, rare SD..
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Puc. 3. leneuua dparmenta pPHK B caitte cB3bIBaHMS pubOCOMHOro 6enka

L29 y C. Carsonella rudii.
Fig. 3 Deletion in the L29 binding site region in C. Carsonella rudii

Introduction

Bacterial endosymbionts of insects produce
essential amino acids missing in the host diet. Due to
the symbiotic lifestyle these bacteria have small
genomes (Tab. 1). They even may lack a number of
ribosomal proteins. A typical prokaryotic ribosome
consists of three rRNAs: 16S, 23S and 5S, 21 proteins
of the small subunit and 33 of the large one.

Aims

» Analyze the ribosome composition of
endosymbiotic bacteria with tiny genomes.

» Establish evolutionary scenarios of loss of
ribosomal proteins.

» Determine, which particular ribosome features may
be lost in endosymbiotic bacteria.

Conclusions

» All studied organisms, except C. Portiera
aleyrodidarum BT-B-HRs, lost proteins forming the
surface of the ribosomal exit tunnel in particular
L23,L29 and TF which have chaperone activity

» The loss of ribosomal proteins is accompanied by
the loss of respective rRNA structural elements

» SD/anti-SD sequences are present only in 165
rRNA of C. Tremblaya princeps PCIT, while other
organisms lack anti-SD sequences.

» Eight errors were found in the annotation of
ribosomal protein genes of C. Carsonella rudii

Materials and methods

» Bacterial genomes — Genbank

> Errors in genome annotation - HMMER

» HMM-profiles of ribosomal proteins — Pfam
» Visualization — PyMOL

» rRNA alignments — MUSCLE



