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Introduction
Phase variation is a mechanism that provides numerous genotypes inside a bacterial

colony via spontaneous inversion. This mechanism is mainly found in pathogens, but | ‘ecssmae

recently was observed in healthy human gut microbiota. In Bacteroides fragilis and #@%%—
thetaiotaomicron (B. theta) phase variation affects the genes encoding oligosaccharide N

transporters (SusC). epeten

SusC is a member of polysaccharide utilisation locus (PUL), where SusD recognises —s E
degradeted polysaccharides and SusC carries them to the intermembrane space.

The aim of the project was computational analysis of the enzymes and genomic = 1=

repeats putatively involved in phase variation and the loci structures. — - e

Mechanism of DNA inversion

Structure of SusC2D2 complex

Species Strains Recombin susC Inverted Repeats
ase
L1 L2 Motif #1 Motif #2 Megamotif
P. vulgatus ATCC 8482 0 O 104 14 0 6
J W T CAACT e TTCECAMGASTTTCeTacTTIC
B. ovatus ATCC 8483 v v 159 12 - 2 2
] e o WTTTGCAR  esasTosmbhosTeTeoosConee
B. intestinalis APC919/174 v 0 108 9 fjA m AT 0 3 OTICTCOAACTT-CACATTC
V1 [yzeaxe URAV] ACTICTECCARRACTZTCACATTXC
B. eggerthii CL11T00C20 v 0 63 7 TZA it 0 3 AP —
k ghalx . %él " :‘If,- b .
B. uniformis CLO3T12C37 v 0 82 5 e 0 5 . bl
15Gen agtrglbetatag]¢| clrearaae
B. thetaiotaomicron BFG-55 vV vV 133 18 ” 2 4
A TTC;CE% TCTGCAAAGSCTTTCCAGA aoMATTT oA TS TxocabancT
B. xylanisolvens ~ BFG-514 Y, 126 15 2 . 2 .
WiTTCe _GACT  * mcTacAnAGeCTTTGCAGA AGTTCTECAAAACTTTECASATTTC
B. caccae BFG-104 0 0 91 18 2 2
A mﬂ;% AACI TCTGCAAACSCTTTGCAGA ansalescanhhacecTraghasaca
B. faecis BFG-493 0 v 101 20 ;ZA TTC;IA AACT 2 m 5 WaTTTseoMchceTTiCansTTTs
B. fragilis S36L11 v 0 88 23 . N 4 .
’ M TTCT AAC[ jTCT CARAGTCTTTCCACA 0iAAT;QTCQAAAAlgTTTCgAAAAgl

Table 1. The results of computational search for a) recombinases in PULSs; b) SusC trans;;g;ters, and c) motifs in reprézsentative strains of 10 B. species

Tyrosine recombinases
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Polysaccharide utilisation loci with recombinases

. . . . . . e Locus 1 (L1) Locus 2 (L2)
Homologs of the recombinase which mediates inversions in B. fragilis
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Structure of XerH

site-specific site-specific majority of transporters are present in only one copy per a genome.
recombinase from H.  recombinase in
pylori (PDB 5JKO) Bacteroides

Predicted structure of

gene
~ | Phage integrase SAM-like domain protein
- SusD-like protein

- TonB-dependent receptor SusC

. Transposase DDE domain protein

" hypothetical protein
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Pretty locus in B.fragilis

Take-home messages:

e Phase variable loci are present in all species of Bacteroides.

e Putatively there is more than one recombinase, which modulates phase
variation in Bacteroides.

e Phase variation merged N-terminal fragment to only one transporter
encoded in one locus.

e In loci, the number and composition of transporters is highly variable, but
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