[ @HOMHbIe NepecTPOUKIN B NaToreHax

Genome rearrangements in pathogens

Abstract

Motivation: Genome rearrangements play an important role in the evolution of newly forming pathogens

from their progenitor.

Approach: We have reconstructed the evolutionary history of inversions in B. mallei and Shigella spp. to
calculate the rates of recombination and characterize its prominent features.

Results: Inversions often happen via recombination between repeated sequences, such as insertion (IS)
elements. Inter-replichore inversions, that is, inversions with one endpoint in each replichore, are
overrepresented and significantly longer than within-replichore inversions. No correlation between the
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number of inversions and the number of substitutions per site could be observed for both groups of
bacteria. This indicates that the rate of inversions is highly variable during evolution.
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1. CKOJIbKO pa3 BO3HUKaIM 3TN BUAblI B X04€ 3BOJIIOLMN U CONYTCTBOBAJ
JIN 3TOMY Pe3KUN CKAYOK YaCTOT MHBEPCUN

2. NPONCXoOAT Jin UHBEPCUU B LUTaMMax OOHOMo Buaa paBHOMEPHO

3. 0eNCTBYEeT JIN 3BOJIIOUMOHHBLIN OTOOP Ha pa3Hble TUrnbl NHBEPCUA B
3aBNCUMOCTW OT UX OJINHbI U PACMNOJIOXKEHUNA Ha XpPOMOCOMe
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Phylogenetic trees with branch lengths proportional to the number of substitutions in singe-copy common genes (left) and number of inversions (right)
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The number of copies of the multidrug
resistance synteny block in Burkholderia
spp. Red lines correspond to one copy,
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AHaNN3 KOJIMYEeCTBa KOMUN CUHTEHHOIO
6/0Ka Yy pa3HbIX LWTaMMOB MO3BOAUII
YCTAaHOBUTb TOYKY Ha 3SBOJIIOLLMOHHOM
nepese, B KOTOPOW nponsoLuna
oynnankauuns, a TakKXe BbISBUTb
napajifienbHble cobbITUS.
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Scatter plots show the lack of correlation between the number of inversions and the
number of substitutions. Each dot corresponds to a branch of the rephylogenetic
trees.
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Distribution of inversion lengths. Blue columns correspond to inter-replichore
inversions, red to within-replichore events

In B. mallei in Shigella spp.
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In Shigella spp.
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Pe3ynbTaThl

ConocTaBnieHne BeN4YNH MyTaunnm n MHBEPCUn
ONA pa3HbIX BETOK (PuyioreHeTn4yeckoro gepesa
NokKasblBaeT, 4YTO WHBEPCUMN TMPOUCXOOAT C
Pa3JIN4HOWM HYaCTOTOMWN.

AHanuns PaCnoJIoXKeHns NHBEPCUN
OTHOCUTENIbHO OpUIXWHaA W TepMUHaTOpPa
BbIABUJ1, 4YTO BHYTPUPENJINXOPHbLIE WHBEPCUU
3HAYMMO KOpo4de, YeM WHBEepPCUN, KOHLUbI
KOTOpPbLIX MonaaaktT Ha pa3Hble pennxopsl.
Tak>Xxe Nno AaHHbIM PEKOHCTPYKLUUN KONNYECTBO
BHYTPUPENINXOPHbIX NHBEpPCUI 3HA4YMMO
MeHblle, 4eM Mbl noJjiydaemM  COrJlacHo
cay4YamHonm  Mooenu, HTO  WIIKCTpUpyeT
HaJinyme 3BOJItOLLIMOHHOro oTbopa.

MeToAbl

1. punnoreHeTn4yeckmne noepeBbs bblnn
NOCTPOEHDI No  BblIpaBHMBaAHUAM  0OLIKNX
OPTONIOrNYEeCKUX pPAOooB, He coAaeprkalinx
napasoros (mauve)

2. PEKOHCTPYKUMNA nHBEpCUX Bblsia BbIMNOJIHEHA
N0 CUHTEeHHbIM ©6510KaM, MNOJYYEHHbIM C
MNOMOLLbID  MOJIHOFEHOMHbLIX  BblPpaBHUBAHWUN
(Sibelia, MGRA 2.2, GRIMM)

3. OPUAXKUH N TEPMUHATOP penankauumn bbinn
onpenesieHbl No nnkam Ha GC-skew




