LEGIONELLA PNEUMOPHILA

[ITHEBMOHUA, Bbl3BaHHAA
NerMoHenrou.



McTopua oTKpbITUA BO30OyauTens
6ones3Hn rnernoHepoB

B none 1976 roaa

\\\_____r S| | Gonee 4000
\ ' YYaCTHUKOB Cbe3aa
;\ - AMepUKaHCKOro

nernoHa cobpanocb
B dmnnagenbgpuu
(TaT
[leHcnnbBaHUA). 3TO
Obin 49 exerogHbin
Cbe3[ opraHusaumu.

[lo okoHYaHUM cbe3ga 3adbonen 221 yenoBek, U3 HUX
34 ckoH4Yanochb



BrnepBble rpamoTpuuaTtenbHaga nanoyka,
OTHeCeHHas K poay Legionella bbina
BblaeneHa x. Mak-Hengom n C. LLlenapgom B
1977 roay, Yyepes3 nonroga nocrie onMcaHHoOU
BCMbILUKA.
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TakcoHOMUSA

* CeM. Legionellaceae
* 41 BNA, 63 ceportuna

* Y yenoeeka goMunHuUpyeT Legionella
pneumophilla 1,4 n 6 cepoTunbl



Mopdoonorma poaa
Legionella

CNOCODOHbIE ANMNTENbHO COXPaHATLCS B
OKpy>KarLlen cpege.

* MoryT MeTb 3a0CTPEHHbIE KOHLLb
« Karncyn oHn He obpasytoT.
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buoxnmmyeckmne cBoucTaa

 OKcunaasa-
« KaTanasa +
* [Maponu3yloT rmnnypar HaTpua 1 XenaTtuH

* He BoccTaHaBnNMBalOT HATPATbI U
MOYEBUHY.

* /I3 yrneBoaoB NerMoHennbl ruaponunayroT
TONbKO Kpaxmarn.



KynbTyparnbHble
CBOWUCTBA

XopoLuunm pocCT NErmoHenn B a3pobHbIX YCIOBUSX HA
cpefax ¢ ApPOXKeBbIM 3KCTPAKTOM, oboraLleHHbIX
agcopbeHTaMmu Ang norrfoweHns MeTabonnTos.

OnTumanbHaga Temnepartypa ans pocrta bakrepum 20-50
°C (npu Temnepatypax oT 30 go 45 °C konoHuu
pa3MHOXatoTcst 0CObEHHO BbICTPO)

65 °C baktepun normbatoT 3a 2 MUH.;
7/0—-80 °C mMrHoBeHHagqa besycrioBHas Ae3nHGEKLNS.
pH 6,9

Uepes 3-5 cyTok Ha NNOTHbLIX cpeaax obpasyloT cepble
CTEKNOBUAHbIE KONMOHUWU C POBHbLIMU KpPasiMU.

B »xngkmx cpegax pacTtyT Nsioxo.
BO3MOXXHO KynbsTUBUPOBAHNE HA KYPUHBIX 3MOpPUOHAX.



Legionella pneumophila growing on
GVPC agar




dakTopbl NATONrEHHOCTH

TOKCUHBI:
e LINTOTOKCKH

e [emonnanH
e JIMNC

depMeHTHhI:

* MPOTENHKMHAa3a, dpocdonunasa C u
nernonunanHa, [IHKaza, PHKa3a



PacnpocTpaHeHune

* JlermoHenneésa — 9ToO canpoHO3HasA NHMEKLNS,
MaBHbIM MECTOM ODUTaAHUA NErMoHens
ABNAKTCA abnoTnveckne obbLEKTLI OKpPYKatoLLemn
cpebl.

* PesepByap B0o30yauTenss — 9To Boga v rno4ysa, B
npupoae NernoHensbl 0bHapyXnBatoTCA B
NpPecHbIX BOJOEMaxX Kak CUMOUOHTbLI CUHE-
3er€EHbIX BOAOPOCNEN UM NapasnTbl HEKOTOPbIX
OpPraHn3mMos.



OCHOBHbIE NYTU Nepenayn

* BO3QYyLUHO-KanesnbHbIN N BO34YLUHO-
NblJ1IEBON.

* MaBHbIM PAKTOPOM Nnepenadmn
NnernoHennesa cYnTaeTcs
MenkKoamncnepcHbin baktepuarbHbI
aspo30rb

* pacnpocTpaHEHHbI MOBCEMECTHO



nall L
-,,;ﬁ JlernoHenna
.|g§ﬁ BbICEMBAETCH

* XXMOKOCTU KOHOAULIMOHEPOB
* MPOMbILLMNEHHbIE N ObITOBbIE CUCTEMbI OXMNaXXOeHUS

« OounnepHble N gylieBble YCTaHOBKN, BaCcCEWNHBI, g
cnopT3aribl, Ka3zapMbl, 0aHU U XUIble NOMELLEHUS, :
BOAHbIE Cyaa; ——

« obopyooBaHue Ang pecnmpaTopHOU Tepanmu

* PE3MHOBbLIE MOBEPXHOCTU (HANpUMeEp, LUaHrm
BOJOMNPOBOAHOIr0, MEAULIMHCKOIO N MPOMbILLIIEHHOTO
obopynoBaHuS)

e ABTOMOUKU
* (POHTaHbI U CUCTEMbI OPOLLIEHNA CadoB 1 ra30HOB
e TEnsble BoAbl, cOpacbiBaeMble ANIEKTPOCTaHLMNSIMN

daKkToB nepegavyn MHAPEKLMN OT YenoBeKa K YerioBeKy
He ycTtaHoBneHo!!!



anuaemumornormdeckas cutyauus

B [lonnanaun B 90-e rr. 661n0 200 3aboneBLlumnx, 3 HMX 50 yenoBek
yMepnu;

- B 90-€e IT. annaemMmumyeckme BCrblLLKKU 6one3Hu obinu
3adomkcupoBaHbl B [py3nn n lNpubantuke;

B 2004 rogy no 7 cny4vaeB nermoHensié3a oTtMme4yarnoch B
BopoHexckon obnactu n Cankr-letepbypre.

B 2005 rogy n3 Bcex 3aperMctTpupoBaHHbIX criyvyaeB 3aboneBaHus 3
oTMevarnocb B BopoHexckon obnactu, 12 cnydyaeB — B CaHKT-
[MeTepbypre, no 2 B CTaBpononbLCKoM Kpae un Bonrorpagckou
obnactn, 7 cny4vaes B MopaoBum

- B mae 2005 r. B HopBerunu 6biro 3apernctpmpoBaHo 42
NoATBEPXKAEHHLIX Cny4yas, BKno4vas NATb C feTanbHbIM NCXOO0M;

- B 2006 r. B [Tapmxe 15 yenoek 3abonenu nermoHenne3om, oaunH
n3 HUX 1 normno;

- B ntoHe 2006 r. B amepukaHckomMm ropoge CaH-AHTOHMO
3adomkcuposaHo 10 criyyaeB fermoHennesa, Tpoe CKoOH4Yanucb

2007r. JlermoHenna ctana NpUYMHON MaCCOBOIO 3apaXeHua naen
B BepxHen Nbilume CeepanoBckon obnactn. B 6bonbHULax
okasanucb bonee 160 ropoxkaH, 5 YenoBeK CKOHYarnmch.



[laToreHes

O nartoreHese nernoHennésa n3BecTHO Mano.
BopoTtamu nHekummn aBnsieTca cnmuanctasi ooonoyka
pecnmpaTopHOro Tpakra.

JlernoHennbl agresnpyroTcs Ha anbBeonApHbIX Makpodarax HUXKHMX
OblXaTerbHbIX NyTEN Yepes peuenTopbl KOMNEMEHTa U 3acacbiBalOTCsl B UX
NN30COMbI, Taknm 06pa3omM NpegoTBpaLLasa ceok rmbens, U pasMHOXarTCH
cBOOOOHO B KUCIION cpeae.

naTOJ'IQFI/ILleCKI/Ie N3IMEHEHNA OXBATbIBAKOT, KaK MNnpasuiio, He MeHee ogHoun
AO0JN Nerkoro n NnpoTtekarT B Bnae CJyinBHON NHEBMOHUN.

BocnanutenbHbIN Npouecc pacrnpocTpaHAETCA Ha TepPMUHArbHbIE
BpOoHXMOnbI M anbBeorsbl (bonee KpynHble BPOHXN OBOLIYHO NHTAKTHbI).

B 30He nopaxeHns obHapyXnBaeTca MaccuBHas akccyaauus
nonumMmopdosiaepHbIX HEMTPOMUITOB U MaKpodaroB ¢ ABNEHUAMMU
WHTEHCUBHOIO NM3nca NENKoOLUUTOB, HaKOMMNeHNe aaepHoro getpura um
dunbpuHa.

OTmMmevaeTcsa Takke BblpaXXeHHbIN OTEK UHTEPCTULINASIBHOW TKaHMW.

Bce OonncaHHble NSMEHEHNA HE ABIAKOTCA NAaTOrHOMOHUYHBIMW AJ1A
NiermoHerie3a n BCTpeyarTCcd npm NHEBMOHUAX OPYIon 3TUOJTOTNN.




Growth cycles of Legionella pneumophila-

ER-derived vesicles vacate

their contents into LCV LCV is surrounded by ER-like
membrane decorated with
ribosomes; it contains
replicative forms of Legionella

Legionella-containing vacuole
(LCV) surrounded by vesicles
originating from rough ER

LCV starts to
recieve contents
of lysosomes
that acidify its

Phagocytosis of contents
infectious form
of Legionella
SE =
phase -
Infectious Legionella g
escape into environment
disrupting the host’s integrity o
When new hosts are not available,
Legionella, probably, can form and
persist in biofilms on environmental
Broth culture model Suiteces Z



[lnarHocTuka

 MaTepuan:. MokpoTa, NpoMbIBHblE BOAbI
6poHX0B, NMneBpanbHbIM 3KCCyaaT, KPOBb.

e Peakuua mumkpoarrnotTmHaumum n Henpamou
nMmMmyHodonropecueHumn — AT NoABNSAOTCA B
CbIBOPOTKE C 7 OHA OonesHu, TUTp HapacTaeT Ha 2-3
Hegene 3abonesaHus. [lInarHOCTUYECKUM CYNTAETCS
HapacTaHue TuTpa B 4 n bonee pasa, a npu
OAHOKpaTHOM nccriegoBaHum TUTP He MeHee 1:128.

« Haunbornee adpdekTnBHa peakumsa npsiMou
nMmmyHodnroopecueHumn u MNUP.

« baktepuonornyeckmm metop npoBOAUTCS B
cneumnannanpoBaHHbIX nabopaTtopusax



Peakuusa npamon
nmmyHodontoopecueHuun (NAD)




JleyeHne

* JlermoHennsol BbICOKOYYBCTBUTEJIbHbI K
IPUTPOMNUNHY, NEBOMULIETUHY,
dAMIMUUUJIIJTNHY

* MaJioMyBCTBUTENbHbI K TETPALIMKINHY U
COBEpPLUEHHO HEYYBCTBUTENbHbI K
NEHULUUNINHY 1 LiedanocnopmuHam.

e [ocnuTanu3auua obaszartenbHalll
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Nature Reviews | Microbiology

Legionella pneumophila proteins secreted
via the Dot/lcm (defect in organelle
trafficking/intracellular multiplication)
translocation system associate with the
Legionella-containing vacuole (LCV) and
recruit host proteins that are involved in
vesicle trafficking through the early secretory
pathway. To simplify the components, the
Dot/lcm apparatus is depicted as a tube that
extends from the bacterial cytoplasm into the
host cytosol, but there is no mechanistic
support for this simplistic view. Sec22b,
which is involved in the docking of
endoplasmic reticulum (ER)-derived vesicles
at the Golgi, is recruited to the LCV, although
the mechanism of recruitment is nclear12.

Rab1, another vesicle docking and fusion

protein, is recruited to the LCV by the L.
pneumophila protein SidM76 (also known as
DrrA77), which functions as both a Rab1
GDF (guanine nucleotide-dissociation
inhibitor (GDI) dissociation factor78, 83) and
a Rab1 GEF (guanine nucleotide exchange
factor76, 77). LidA acts in conjunction with
SidM to sequester activated Rab1 at the
LCV membrane76. LepB is a RabGAP (Rab
GTPase activating protein78), and may be
involved in the dissociation of Rab1 from the
vacuolar membrane. ADP-ribosylation factor
1 (Arf1), which is involved in vesicle budding
and recycling at the Golgi, is recruited to the
LCV by RalF, which functions as an Arf1
GEF33. Host membrane recruitment to the
LCV might involve an autophagy process, as
both the host autophagy proteins Atg7 and
Atg8 also localize to the LCV21.
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