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Genome rearrangements in pathogens

Abstract [TOCTaHOBKA 3a4a4l

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
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.

PEKOHCTpynpoBaTb 3BOJIIOLIMOHHYIO WUCTOPUIO WHBEPCUN B TreHoMax
MoJsioabliX NnaToreHoB Shigella spp. n Burkholderia mallei n BBIACHUTL:

1. CKOJIbKO pa3 BO3HUKaIM 3TN BUAObI B X04€ 3BOJIIOLMN U CONYTCTBOBAJ
JIN 3TOMY Pe3KUN CKAYOK YaCTOT MHBEPCUN

2. NPONCXoaOAaT Jin UHBEPCUN B LUTaMMax OOHOMo Buaa paBHOMEPHO

3. 0enCTBYEeT JINn 3BOJIIOUMOHHBLIN OTOOP Ha pa3Hble TUurnbl NHBEPCUA B
3aBNCUMOCTW OT UX OJINHbI U PACMNOJIOXKEHUNA Ha XpPOMOCOMe

Burkholderia mallei

Bua rpamoTpuuaTesibHbiX bakTepuin, Bo3byauTtenb cana - oCTPOro
MHpeKLUMNOHHOro 3aboneBaHns, Nopa>katoLLero Aowanen n nepegatolLerocs
YyesnioBeky. iIMeloT oBe XpPOMOCOMbI.

Shigella spp.

Poa rpaMmoTpuuaTesibHbIX bakTepun, Bo3byanTesnb AU3eHTUpun.
ABNAKTCA KJIOHAMUN KULLEYHOW nasjiovkn. ImeoT oaHy
XPOMOCOMY. -
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Phylogenetic tree based on alignments of single-copy core genes (left).
Dot-plots for two B. mallei (top) and two B. pseudomallei (bottom)
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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)

in B. mallei in Shigella spp.
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The number of copies of the multidrug
resistance synteny block in Burkholderia

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

Pe3ynbTaThl

spp. Red lines correspond to one copy, trees. y y
blue to two copies. B mallei in Shigella spp. ConocTaB/ieHne BEeIMYNH MyTauunl U MHBEPCUN
ONA pa3HbIX BETOK (PpuyioreHeTn4yeckoro gepesa
e it - . NoKa3blBaeT, 4YTO WHBEPCUMN TPOUCXOOAT C
Burkholderia cenocepacia MCO-3 o E Pa3/IN4YHON YaCTOTOWN.
P . 5 : AHanmn3 PACMONIOKEHUS NHBEPCUI
S tenaany Sl § 1: ) ) ;‘1: OTHOCUTENIbHO OpUAXXWHaA WU TepMUHaATOpPa
S £ o e . s BbISIBWJ1, 4YTO BHYTPUPENJINXOPHbIE WHBEPCUU
Burkholderia multivorans ATCC 17616 JGI s 6 °o . s 6 @
a —'BurkholderiamultivoransATCC17616 = °° S . 3HA4YNMO KOPOYeE, HyeM NMHBEPCUN, KOHLU bl
e s I [ KOTOPBIX MONAAAIOT Ha PasHble PEMNMXOPI.
Burkholderia pseudomaliel K96243 o o E e ° Tak>Xe No OaHHbIM PEKOHCTPYKLMN KOJINYECTBO
S r—T K L L RS N R T S SO BHYTPUPEMJIMXOPHBIX  MHBEPCUI  3HAYMMO
Burkholderia maliei ATCC 23344 MEeHblle, YeM Mbl [MoJiydaeM  COrjaacHo
——TT c/ly4aiHOW  MoAenuW, 4To  WoCcTpupyeT
e Distribution of inversion lengths. Blue columns correspond to inter-replichore Ha/n4ne 3BOJIIOLMOHHOIro oTbopa.
—— R Inversions, red to within-replichore events
] in B. mallei in Shigella spp. MeToas!
Burkholderia phytofirmans PsJN 30 35
Sttt oy COOET03 2 30 1 cbunoreHeTUYeCckMe  OepeBbs  OblK
Burkholderia thizoxinica HKI 454 § N £ 2 NOCTPOEHDI no BbIPaBHUBAHUAM obLwnx
ow : 8 2 OPTOJIOrNYECKMX PAOOB, He coOep Kallux
AHa/IN3 KOJMYEeCcTBaA KOMUW CUHTEHHOrOo ;3;15 L napasnoros (mauve) .
6710Ka Y pasHbIX LWITAMMOB MO3BOM = gm 2. PEKOHCTPYKUUNA nHBEpCUA Bblsla BbINOJIHEHA
YCTaHOBNTb TOYKY Ha 3BOJIOLMOHHOM i l 5 NO CUHTEHHbIM ©650KaM, MNOJIYYEHHbIM C
nepese, . KOTOPOI] PON30LLAA O I.I L1 11 | | . | 11 ' N T I'IO.MOIL.LI,I:}O NOJIHOr€HOMHbIX  BbIPaBHUBAHUN
nynanKaums, 3 TaKKe BLISBUTL 1 2 3 4 5 6 7 8 *5105:)0 11 12 13 14 15 16 17 18 0 100 150 200 250 300 350 400 450 500 550 600  65C (Sibelia, MGRA 2.2, GRIMM)

*10° bp 3. OPUOXKUH N TEepMUHATOP penankaunm bbiam

napajisienbHble cCobbITUS.
onpenesieHbl No nnkam Ha GC-skew

JlabopaTopusa bakTepnanbHON N PYHKLUNOHAIbHON FTEHOMUKN

. . . | bt CRG® -
Laboratory of bacterial and functional genomics SMTB [ = hhmi


Anna Puzyreva

Anna Puzyreva


