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[Ipn coBpeMeHHOM CeEKBEHMPOBHMMU MOJIHbIX FEHOMOB
BO3HUKAET paja Npobnem:

> Y cekBeHMpYeEMbIX OpraHnM3MOB MOTYT BbiTb CUMOUOHTDI, Yen
reHeTM4YeCcKMin MaTepuan HeMMHYEMO NonagaeT B nNpoby ang
CEKBEHMPOBAHMUS

» [1pn NOAroTOBKE 3KCNEepMMeHTaNbHOM NPOOblI BO3MOXHbI U
OpYyrme UCTOYHUKM 3arpsi3HEeHMS reHeTUYEeCKMM MaTepuanom
OpYrMx opraHn3mosB (cM. puc. 1)

> Pa3mepbl cekBeHMpyeMbix yvyactkoB [IHK orpaHuyeHsbl no
onvHe (uteHms, ~ 70-1000 H.), B pe3ynbTaTte yero Tpebyetcs
nanbHenwas cbopka nonyyYeHHbIX NOCNea0BaTeNbHOCTEMN.

> YTeHna cobupatoTcs B KOHTUIMU, KOTOpble 3aTeM cObUpatoTcs B
ckadpdonabl. [Mpn cbopke Benmka BepoSITHOCTb OLIMOOYHOIO
PACMONIOXEHUS HENPEPLIBHO NMPOYUTAHHBIX (parMeHTOB
OTHOCMUTENIbHO ApYr Apyra

> B npouecce ceKBEHUPOBAHMS MOMYT NPOUCXOOUTb OLINMOKKU U
BCTPEYaoTCS HEMPOUUTAHHbIE YY4ACTKM U3BECTHOM OIMHbI. JTO
CBSI3aHO C TEXHMYECKMMKU 0COBEHHOCTAMM NpoLuecca U
HaNM4YMEM CIOXHbIX 019 CeEKBEHMPOBAHMSA yvyacTkos JHK
PaHee 6b1n1 pa3paboTaH MeTo BbiSIBNEHUS BaKTepUanbHOro
3arpsi3HeHUs B HeA0COOpaHHbIX reHOMaX 3yKapnoTU4eCKuXx
opraH13mos. C NOMOLLbIO 3TOro Metoaa bbin onucaH
obnuratHbIM 3HOOCUMMBOUOHT Hydra magnipapillata, pokaszaHo
CYLLLECTBOBAHWE BaKTepManbHbIX 3HAOCMMOMOHTOB
Nematostella vectensis

Llenn

» [lpoBepuTb, eCTb M BakTepuanbHoOe 3arpsi3HeHME B
HeNaBHO CEKBEHUPOBAHHbIX reHOMax rpeHeBUKa
(Pleurobrachia bachei) v papHuu (Daphnia pulex) (cM. puc.
2).

BbiBOAbI

» B nocnenoBaTtenbHOCTM reHOMa rpebHeBumKa
Pleurobrachia bachei Mbl He 0OHapyXnnu
B6akTepManbHOro 3arpsi3HEHUS.

B nocneposatensHoCTM reHoMa nadpHum Daphnia pulex
Mbl OBHapYyXnnmn 6akTepuanbHoe 3arps3HeHune
HEeCKONbKMMU BMAAMU DAKTEPUN, NPEUMYLLLECTBEHHO -
HEONMCaHHbIM paHee BUAOM U3 CEMENCTBA
Comamonadaceae, Burkholderiales, Betaproteobacteria
M HEOMUCAHHbLIM paHee NpeacTaBuUTeNnemM poaa
Pseudomonas (Gammaproteobacteria).
[1peanonoXuTtenbHO, OOHApYXXeHHble bakTepuu
aBnaoTCcs cuMbmonTamu Daphia pulex.

MaTtepuanbl U MeTOAb!

» MeTtoaunka uccnepoanus blbll Pleurobachia bachei v
Daphnia pulex vnntocTpupoBaHa 6/10K-CXEMOM Ha pUC. 3

> MeToamka npoBepku HAIMUYMS MHTPOHOB B reHax,
koaupywwmx blbll, nponnntoctpupoBaHa Ha puc. 4
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Puc. 1 UcTouHMKKM 6aKTepuanbHOro 3arpa3HeH1sa B 3yKapuoTUYECKUX

FreHOMHbIX NMPOoeKTax

Fig. 1 Bacterial contamination sourcesin the eukaryotic genomic

projects

NoTeHUMaNbHO HakTepuanbHoro nponcxoxaeHus (6MNbeM) (321 n 138)

Daphnia pulex and Pleurobrachia bachei (321 and 138)

U3 npoteomos Daphnia pulex w Pleurobrachia bachei Bbibpann 6enku

Proteins of potentially bacterial origin (PPBO) were chosen from the proteomes of

J

J

[lna pyuHou nposepku Bbibpann 51 n 10 BINBI, cooTBETCTBEHHO
51 and 10 were chosen for manual curation

AHanu3 nyylwmx cosnageHum no pesynbratam BLAST

Analysis for bacterial origin using BLAST

He 6aKkTepuanbHbIn

Not bacterial Analysis of PPBO genes for introns

[lposepka reHos bI1bl1 Ha HaAnYne NHTPOHOB

Mpu OTCYTCTBMU MHTPOHOB aHA/IM3 TEHOMHOTO OKPYXKeHuA B ckadpdonaax

Analysis of genomic surroundings in scaffolds for intronless genes

1
l Hannyne nHTpoHOB \
Genes with introns

PA,0M PacnonoXeHbl 3YKapuoTUYECKUE FeHbI
There are eukaryotic genes in the scaffold

ll

OkpyKeHue 13 reHos bIMBIM nau reH eaMHCTBEHHBbIN B CKaddonae
There are other bacterial genes or the PPBO gene is alone

He aBnseTcsa bakTepmanbHbIM 3arpsasHEHNEM
Not the bacterial contamination

Puc. 3 Metoauka uccneposanus brlbll
Fig. 3 The analysis of PPBOs

3arpAsHeHue

Contamination

Py4Has npoBepka ABTOMaTMYECKas MPOBEPKa
Manual curration Automatic analysis
JlyyLwee cosrnageHue benku Ckaddonap! benku Ckaddonapl
no BLAST Proteins Scaffolds Proteins Scaffolds
Best BLAST-hit (51) (36) (321) (199)
Acidovorax 10 6 24 11
Comamonadaceae 16 11 41 24
Burkhorderiales 2 16 72 38
Pseudomonas 15 9 25 13
ap. bakrepun
otF?]er bactzria 12 7 ®
. 224
He BaKTepuanbHbIn ) 4 %

not bacterial

Tabnuua 2. Cratuctuka aHanusa blrbll u ux ckadbdponaos
Table 2. Statistics of analysis of PPBO and their scaffolds
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Results
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Puc. 2 (Fig. 2) Pleurobrachia bachei,
Daphnia Pulex
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Puc. 4 Mepoauka nposepku MHTPOHOB
Fig. 4 The intron validation procedure
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Total numberof  Potential Bacterial Selected for manual Genes classified as : . annotated

. . : Multiexonic .
genes Origin curration bacterial incorrectly
19524 138 10 6 3 0

30611 321 51 49 10 83 10

Tabnuua 1. CBoaHaa ctraTMcTUKa npeasaputesibHou nposepku bbbl
Table 1. Statistics of the preliminary manual curration

Introduction

Modern approaches to tIJ;g proccess of sequencing are not free

of problems. Among them:

» Sequenced orga;;?p may have of symbionts, whose genetic

material is presepifn the experimental samples

> There are other sources of contamination by genetic material
of other organisms during the preparation of the samples

> The length of DNA fragments sequenced in one read is limited
(~70-1000 bp). As a result, the assembly of reads is required.
Reads are assembled into contigs, and contigs are arranged
Into scaffolds. There is a probability of incorrect arrangement

of reads

> The proccess of sequencing produces numerous errors and
some genome parts of known length remain unsequenced.
These problems are due to technical features of the
sequencing proccess and/or due to DNA regions which are

difficult for sequencing

» The procedure for distinguishing bacterial contamination was
established for incompletely assembled genomes of eukaryotic
organisms. |t allowed to describe the endosymbiont of Hydra
magnipapillata and to confirm the existence of bacterial

endosymbionts of Nematostella vectensis

Aims

» Qur aim is to check the recently sequenced genomes of
Pleurobrachia bachei and Daphnia pulex for bacterial
contamination and make a hypothesis about its origin (fig. 2).

Conclusions

» In Pleurobrachia bachei, we failed to find bacterial
contamination. The analyzed genes of bacterial origin either
had introns or were merged into scaffolds with eukaryotic
genes. It indicates that they were transferred to the genome

horizontally.
» In Daphia pulex we found evidence of bacterial

contamination by several bacterial species. They are not yet
described species from the family Comamonadaceae,
Burkhorderiales, Betaproteobacteria and not yet described

bacteria from the genus Pseudomonas

(Gammaproteobacteria). We suggeed that these bacteriae are

symbionts of Daphia pulex.

Materials and Methods

» The analysis of PPBO from Pleurobachia bachei and

Daphnia pulex is illustrated by the chart in fig. 3.

» The validation of introns for genes, coding PPBO, is

iLlustrated by the scheme in fig. 4.
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