


IlaToreHHOCTH

IlaToren — 3a0o/ieBanue.

BupycHbIi MH(PEKIUOHHBIA MPOLECC.

bakrepuajbHbIil HHPEKIMOHHBIN MPOLECC.

KosBoJsironus (peryjasiuus BUPYJIEHTHOCTH).

Y4acTKH reHoMa 0aKkTepuid, KOAUPYHOILIUE AHTUT€HbI
BUPYJECHTHOCTH — OCTPOBKH MATOT€HHOCTH.

Nudexuuy ¥ HHTOKCHUKAIIUU.

IHJTOTOKCHUHBI M IK30TOKCHHBI.

IBOJOIMS MATOT€HOB, HANIPABJIEHHAS HA 3AIUTY OT
UMMYHUTETA XO3SIUHA.




B3anMOOTHOIIIEHUA Tapa3uT-X0311H

TepMuH 1apasuTU3M  BKJIKOYAET MOPOCTEUIIUX U
reabMAHTOB. OJHAKO JI000M OpPraHMU3M, BBI3BIBAIOIIUM
3a00JIeBaHUE — APA3UT.

B MukpoOuonoruu: 00jIe3Hb —  B3aUMOOTHOIICHHUS
napa3uT-X03sKH.

DKTOIIApPa3uThl, SHI0IIAPA3UTHI.

(CanpouThl B HEKOTOPBIX CJIydasX MOTYT OBITh
[IaTOTCHAMMU).




ITapasur-xo31uH

* JKW3HEHHBIN LMK Mapa3vTa:

OCHOBHOM XO3SIMH, MPOMEXKYTOYHBIM XO35IMH (HEOOXOAUM IS
3aBEPIICHUSI  KU3HEHHOIO  IMKJA), JOHOJHHUTEIIbHbIC  (HE
00s13aTeNICH I KU3HEHHOIO IMKJIA), pe3epByapHbIC (HOCHUTEIb
napasurTa).

* MHdexnus — pocT U pa3MHOXKEHHE MMapa3uTa BHYTPHU XO3IMHA.

* HMHpekunoHHoe 3a00J€BaHME — M3MEHCHHE B COCTOSHHUH
3I0POBbSI MJIM HECIIOCOOHOCTh TKAaHEH WM OPTaHOB BBIMNOJHSTH
CBOM  HOpMallbHble (PYHKIMH, B pe3yabTare IPUCYTCTBUS
Napa3UTHYECKUX OPTaHU3MOB WJIN UX ITPOIYKTOB.

* [laTroreHHOCTh — CITOCOOHOCTH BBI3bIBaTh 3a00JICBAHKE.




ITapasur-xo31uH

[lepBUYHBIN (SIBHBIM) W ONMNOPTYHUCTUYECKHM TATOreH (4YacTh
HOPMaJIbHOM MUKPOOHOTHI).

D peKT nmapa3uT-x03IMH B3aMMOOTHOIIICHUN OIIPEICIsICTC:

Yucinom MO, nHQUIIMPOBaBIIUM OPraHU3M;

CreneHpto NaTOreHHOCTH (BUPYJIIEHTHOCTH);

3ammmTon X03s11Ha.

Hngpexyuonnocmov = uucino namoz2eHos * eupyieHmHOCHLb

PE3UCMEeHMHOCHb X03AUHA

BupyneHTHOCTh — MHTEHCUBHOCTh WJIM CTENEHb MAaTON€HHOCTH.
Onpenensercss aHTUreHaMu ((akToOpbl BUPYJICHTHOCTH - KallCYJIbl,
MIAJIN, TOKCHUHBI).




ITapasur-xo31uH

3 KpuTepus BHUPYJICHTHOCTH: HWHBA3UBHOCTH (IIPOHUKATH),
MH(PEKIIMOHHOCTh (co3AaBaTh o4yar HWH(MEKIUM), MMaTOrCHHBIN
MOTEHIMA (CTEIIEHb TOBPEKIACHUS ).

[IaToreHHBIN TOTEHIIMAI — TOKCUTE€EHHOCTh — CIIOCOOHOCTBH

IPOAYLUPOBATH TOKCHHBI.
BHUpyIeHTHOCT ompeaendeTcs eTanbHoi no3oi 50 (LD) un
nHpeKkoHHoM no3oi 50 (IDY).
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HoBble maTtoreHbl

[1o N300peTeHns aHTMONOTUKOB HanbonbLUYHO
OMacHOCTb NpPeacTaBnaAnnM  MHMEKUMOHHbIE  ©OonesHu,
«Knaccuyeckme» naTtoreHHble Oaktepun, obnuraTtHble
naToreHsbl.

K Hum otHocaT Vibrio cholerae, Salmonella enteric
cepoBap Typhi (Bo3byauTens OptowHOro TUda),
Mycobacterium tuberculosis (Bo30ygnTenb Tybepkyresa).

B HacTosilee Bpems OonblLUOe 3Ha4YeHune npuobpenu
dakynsraTMBHO naToOreHHbIE bakTepumn
(ONMOPTYHUCTUYECCUE), NPUCYTCTBYIOLLME B OKPYXKaloLeN
cpege wnu B COCTaBe HOpMarbHOW  MUKpOdnopsbl
yenoseka. [Npnmepamm Takmx MUKPOOPraHN3MOB ABMAKOTCS
baktepun Pseudomonas aeruginosa, Staphylococcus
epidermidis, rpub _Candida albicans.




HoBple maToreHml

Hapsny ¢ 200 BugamMm «KJIaCCMYECKHX» ITATOTCHHBIX
OakTepuil, B Hallle BPEMs OIMCAHO HECKOJBKO JICCATKOB HOBBIX
NaTOreHHBIX MPOKAPHUOT, NIABHBIM 00pa30M OIMMIOPTYHUCTUYECKUX.
[Tarorennocts — I'TII" mepegaya reHoB (haKTOPOB BUPYJICHTHOCTH,
JOKAJIM30BaHHBIX B IIJIa3MHJaxX, TPAHCIIO30HAX, OakTepuodarax,
OCTPOBKaxX MAaTOIN€HHOCTH B COCTaBE OAKTEPHUAIbHBIX XPOMOCOM.
[Ipumepom «HOBOTO» MaToreHa ABJISIETCS
sHTEeporemMopparndeckuii Bapuant E. coli (EHEC), Be3piBarommii
TEMOPPArUYE€CKUM KOJIUT U TEMOJUTUYECKUH YPETUUYECKUM
cuHjapoM. Takoi mmTamMMm, omMcaHHeli B 1982 1., mecer Slt-
KOHBepTHUpyIomui TokcuH (Shiga-like toxin), mmasmuny,
COJICpKAIyI0 T€H JAPYroro TOKCMHa (reMOJIM3MHA), a TaKKe T'€H
(hakTOpa aAre3uu.




HoBple maToreHml

[lpuMeHeHne MONeKynspHbIX MEeTOAOB  KIOHWUPOBaAHUA
reHoB, ucnonb3oBanHnsa OHK wn PHK-3oHooB Aans
rmopmansaumm no3sonmMio  onucatb psag  baktepumn  —
BHYTPUKNETOYHbIX  napasutoB  (Helicobacter  pylori,
Chlamydia pneumonia, Borrelia burgdorferi v ppyrue).
BbigBrieHHble dpakTopbl NATOrEeHHOCTU MCMNONb3YKTCA Kak
OCHOBHOM NHCTPYMEHT nccrnenoBaHus OaHHbIX
3aboneBaHun.




Bo3oynureib I'en Coenunenue MexaHusm 3abosieBanue
(CBOICTBO) npuoOpeTeHust
Escherichia coli|slt [uronogoos|Ilepenoc ¢ara DHTEporeMopparuue

(OHTEeporemopp bI€ TOKCHHBI CKHMU KOJIUT
. e-hl I'emomuzun  |Ilepenoc mnasmuael |CuHIpoM
arvu-4eCKUit Y P A AP
EHEC TrEMOJIMTUYECKOMN

BapuanT EHEC)

ypeMUuu
Salmonella aer Aspobaktun |Ilepenoc mnasmuael |Kuineunas
enterica UHEKIHUS
cepoBap
Enteritidis
darorun 4
Vibrio cholerae |rfb O-aHTHUTEH [Tepenoc XoJepa
0139 0139 XPOMOCOMHBIX T€HOB
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S aureus TOKCUYECKOTO III0Ka TOKCUYECKOTO III0Ka
y/a \
""""""""""" mecA ~|YcromumBocts \ kjlleperoc  |BHYTpHOOIbHHYHBIC
METUIUIUIHHY XPOMOCOMHBIX uH}peKITu

T'€HOB
Streptococcus |speA CynepaHTurex Ilepenoc ¢ara CuHIpoMBI
pyogenes TOKCHYECKOTO III0Ka
Mycobacteriu |rpoB YcroitunBocTh Kk | ToukoBwie myTanuu | TyOepkynes
m tuberculosis pudamMuIHy B reHe  PHK-

OJIMMEPA3bI
Enterococcus |pbp2b YcronunBocth K |Ilepenoc [THeBMOHMS
pneumoniae NEHUITUJUIUHY XPOMOCOMHBIX

I'€HOB




Transmission
electron

micrograph of
fimbriated
Escherichia
coli (x16,625)

DakTopsl az[remn (DI/IM6pI/II/I (Ha HOBerHOCTI/I) [ Tukokamuke
WJIW Karcyla (MHruoupyeT (aroyros, yBeauyuBaeT aare3uro), [lnmm
(mepeada HACJIEACTBEHHOIO Marepuaia), TerXOe€Bbl€ KHUCIOTHI
(rpaM+, yBEJIMYHUBAIOT aJIrC€3HI0).
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Scanning electron micrgrah of epithehal cells with adﬁerig
vibrios (x1,200).




Candida albicans fimbriae (arrow) are used to attach the fungus to
vaginal epithelial cells.




PocT OakTepuaIbHBIX IATOT€HOB

* OOnuraTtHbie U (PaKyJbTaTHBHBIC BHYTPUKIIETOUHBIC ATOICHBI).

* Brucella abortus - ®BII (BHyTpn MakpodaroB, HEUTPODUIOB U
Tpo(00IaCTOB), MOKHO BBIPACTUTH B UMCTOM KYJIBTYpE.

 OBII - (BUpYChl M PHUKETTCHH) HE BO3MOXHO BBIPACTUTH BHE
KJICTKH XO35IMHA.

* Perymnsanust BAPYJIEHTHOCTH.

o Jlugpmepuiinovii  mokcun  Corynebacterium  diphtheriae  nepenocumcs
VMeEpPEHHbIM hazom U e20 IKCNPeccusi pecyiupyemcs coOepicaruem dicenesd.
Toxcun  Bordetella  pertussis  (8vi3vigaem — CYOOPOJNCHBIU — KAULElb)
axcnpeccupyemces npu 37C. Xonepuwiu moxcun (Vibrio cholerae) nepenocumcsi
gazom.




OCTPOBKH IIaTOT€HHOCTU

 ['eHbl BUPYJIECHTHOCTH YacTO OPTraHU3YIOTCS B «OCTPOBKHU
BUPYJICHTHOCTI.

* [Ipumep — reHbl KOJUPYIOIIUE CUHTE3 CIEeU(DPUUISCKUX OEIIKOB
Yersinia pestis (OyOoHHass yyma) W Yersinia enterocolitica
(racTpOd’HTEPUT). Y HHUX KOJAUPYIOTCS OCJIKU HHIKEKTHCOMBI U

HEKOTOPKIC IPYTHE.
* HMuXekThucoMa COCTOMT Hu3 0a3aJdbHOTO Tena (CXOoXKee COo
KT'YTHUKOM, BKJIFOYA€T MHOI'O CXOKHX CYObEIUHUIL) U UIJIBI.




he type Il secretion
ystem (TTSS) and

ther virulence genes of
ersinia are encoded on
he pYV plasmid.The
TSS genes encoding
he Yersinia outer
roteins (Yop) are
omologous to many of
he genes encoding
lagellar proteins.
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Eucaryotic
call
membrane

X-ray fiber diffraction
resolves the
Injectisome as a Bacteral
helical structure 2 membrane
- Periplasm
L 11 }-Bacterial




canning tunnlig electron microscopy reveals the injectisome
Ip, indicating how it may lock into the translocator pore on the




OCTPOBKH IIaTOT€HHOCTU

* HnxekrtrucoMa padoraet kak ATdaza, nepeHocs O€JIKH ITaToreHa
yepes nopy.

* «OCTpPOBKH ITaTOT€HHOCTW» YCHJIMBAKOT BHPYJICHTHOCTh W
OTCYTCTBYIOT y HEIIATOI€HHBIX BHUJIOB, Y SHTEPOIIATOTCHHBIX E.
coll mpHUCYTCTBYIOT I'€Hbl, KOTOPHIX HET Y KOMMEHCAIUCTUYECKOMN

(OpPMBHL.

 IlaToreH: yHbeKIMHU (POCT IMAaTOr€HA U MATOJIOTUYECCKHUE

M3MCHECHMS TKAaHEH ) M1 HHTOKCHUKAIIUH.




Tokcunbl:  DK30TOKCHHBI, AB-TOKCHUHBI, crHenupUIeCKUe
9K30TOKCHHBI, MEMOpaH-pa3pyIllaroliue TOKCUHBI, CYIEePaHTUICHBI,
OHJIOTOKCHUHBI.
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Characteristic Exotoxins Endotoxins
Chemical composition  Protein, often with two components (A and B) Lipopolysaccharide complex on outer membrane;
lipid A portion s toxic
Disease examples Botulism, diphtheria, tetanus Gram-negative Infections, meningococcemia
Effect on host Highly variable between different toxins Similar for all endotoxins
Fever Usually do not produce fever Produce fever by induction of interleukin-1 and TNF
Genetics Frequently carried by extrachromosomal genes such ~ Synthesized directly by chromosomal genes
as plasmids
Heat stability Most are heat sensitive and inactivated at 60-80°C Heat stable to 250°C
Immune response Antitoxins provide host immunity; highly antigenic Weakly immunogenic; immunogenicity associated with
polysaccharide
Location Usually excreted outside the living cell Part of outer membrane of gram-negative bacteria
Production Produced by both gram-positive and gram-negative Found only in gram-negative bacteria; Released on
bacteria bacterial death and some liberated during growth
Toxicity Highly toxic and fatal in nanogram quantities Less potent and less specific than exotoxin; causes septic shock
Toxoid production Converted to antigenic, nontoxic toxoids; toxoids are  Toxolds cannot be made

used to immunize (e.g., tetanus toxoid)




JK30TOKCUHBI

______________________________________________________________ @

* DK30TOKCHHBI. PacTBopuMbIC, TE€pMOJaOWUIIbHBIE OCIKH, Yallle
rpaMIoJI0KUTENbHBIX OakTepuii. HanbOoliee omacHbie BEIIECTRA.

 AB-TOKCHHBI. 2 KOMIOHEHTa: (epMEHTHas CyObeauHHIIA A U
TpaHcnopTtHass B. OauH W3 MEXaHW3MOB HPOHHUKHOBEHHME A B

KJIETKY — B co3maet mopy 4epe3 KOTOpYIO MPOHUKAET A.

* [lpumep ougpmepuiinviti moxcun: B cesazvieaemcs ¢ K1emouHvlM peyenmopom,
oopazys nysvipek, A exooum 6 nysvipek, A u B pazveouHsaiomcs u moKcuH
nonaoaem 6 knemky. llepenoc AJ[@-pubosvr na EF2¢pakmop mpauckpunyuu,
Umo gedem K npekpaujeHuro cunmesa beika.
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A portion
of toxin is
B chain released

Toxin acts on ribosomes
and blocks protein synthesis;
causes cell death













DK30TOKCUHBI

______________________________________________________________ @

Cnenu@uuecKkrue SK30TOKCUHBI.

HelpoToKCHHBI (OOTYI0TOKCHH, Bacillus cereus),
YHTEPOTOKCHUHBI (XOJIECPHBIN TOKCHH ), IMTOTOKCUHBI.

MembOpaHa-pa3pyiaronme 3K30TOKCUHBI.

Cytoplasmic _
Pore- contents out A channel-forming type of
forming {low osmolarity) exotoxin inserts itself into

axotoxin Pore

protain the normal host cell

membrane and makes an
» open channel. Formation
{of multiple pores causes

| | cytoplasmic contents to

leave the cell and water to

move in, leading to

cellular lysis and death of

the host cell.

Extracallular space

Exotoxin forms Swelling, host
pora in membrane cell lysis, daath

(high osmolarity) _
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Unstable host Call lysis, death
call membrane

A phospholipid-hydrolyzing phospholipase exotoxin destroys membrane
integrity. The exotoxin removes the charged polar head groups from the
phospholipid part of the host cell membrane.This destabilizes the

membrane and causes the host cell to Iise.




DK30TOKCUHBI

______________________________________________________________ @

 CynepantureHbl. bakrepualbHble W BUPYCHbIE  OCJKH,
IIPOBOIUPYIOIIKE BEIOPOC IUTOKMHOB Yy YacTH T-KIIETOK.
* BpiOpoC LIMTOKHMHOB IPOBOLMPYET ITOBPEKJICHUE DHIOTEIIMA,

IIIOK U HapyIlIeHHue padOThl BHYTPEHHUX OPraHoB.
o Ilpumep: Cmagunokokkoevi dHmMepomoKkcun B nposensem aKmueHOCMb &

HaHnoecpammax.




Gene Subunit Target Cell Enzymatic
Toxin Organism Location Structure Receptor Activity Biologic Effects
Anthrax toxins  Bacillus Plasmid Three separate  Capillary EF isa calmodulin-  EF + PA: Increase
anthracis proteins morphogenesis dependent in target cell
(EF, LF, PA) protein 2 (CMP-2) adenylate cyclase; cAMP level,
and tumor LF is a zinc- localized edema;
endothelium dependent protease  LF + PA: altered
marker 8 (TEMS) that cleaves a host cell signaling;
signal transduction death of target
molecule (MAPKK)  cells
Bordetella Bardetellaspp. Chromosomal A-B" CR3 intergrin Calmodulin- Increase in target
adenylate (CD11-CD18) activated cell cAMP level;
cyclase toxin adenylate decrease ATP
cyclase production;
modified cell
function or cell
death
Botulinum Clostridium Phage A-B* Synaptic vesicle 2 Zinc-dependent Decrease in
toxin botulinum (SV2) endoprotease peripheral,
cleavage of presynaptic
presynaptic acetylcholine
protein (SNARE) release; flaccid
paralysis
Cholera toxin Vibro Phage A-5B* Ganglioside (GM,) ADP ribosylation Activation of
cholera of adenylate adenylate cyclase,
cyclase increase in cAMP
regulatory level; secretory
protein, Gs diarrhea
Diphtheria toxin  Corynebacterium Phage A-B* Heparin-binding, ADP ribosylation Inhibition of protein
diphtheriae EGF-like growth of elongation synthesis; cell
factor precursor factor 2 death




Heat-labile
enterotoxins’

Pertussis toxin

Psoudomonas
exotoxin A

Shiga toxin

Shiga-like
toxin 1

Tetanus toxin

E. colt

Bardetella
pertussis

P aeruginosa

Shigella
dysenteriae

Shigelia spp.,
E coli

C. tetani

Plasmid

Chromosomal

Chromosomal

Chromosomal

Phage

Plasmid

Similar or Identical to Cholera Toxin
A-5BE Asparagine-linked ADP ribosylation Block of signal
oligosaccharide of signal- transduction
and lactosylceramide transducing mediated by target
sequences G proteins G proteins
AB a,-Macroglobulin/LDL — Similar or Identical to Diphtheria Toxin —
receptor
A-5B" Globotriaosylceramide ~ RNA N-glycosidase  Inhibition of protein
(Gby) synthesis, cell
death
Similar or Identical to Shiga Toxin
A-B° Ganglioside (GT, Zinc-dependent Decrease in
and/or GD) endopeptidase neurotransmitter
cleavage of release from
synaptobrevin inhibitory

neurons; spastic

paralysis




IHIOTOKCUHBI

* [pam- Oakrepum B COCTaBE BHEIIHEHW MEMOpaHbl HMEIOT
JUIIONONCaXapuabl, KOTOPbIE MOTYT OBbITh TOKCUYHBIMH IS
XO35IMHA.

* CpoiictBa: TepMoCTaOMILHOCTh, TOKCHYHOCTH (HAHOTPAMMEI),
cnabasgs HMMMYHOT€HHOCTb, o0Omme »>(QeKkTsr (Kap, IIOK,
CBEpPTHIBAaHHUE KPOBH, BOCHAJICHUE, TeMMOparus, puOpruHOIn3).




Target organs are damaged;
heart, muscles, blood
cells, intestinal tract show
dysfunctions.

(b)

General physiological effects—
fever, malaise, aches, shock




XapakTepucTUKA IK30TOKCHHBI JHTOTOKCHHBI
XYWMHUYECKUHU coCcTaB  |berku, yacro|JlunononucaxapuaHeie
JIBYXKOMIOHEHTHbBIE (A+B)  [KOMIIEKCHI BHEIITHEU
MeMOpaHBbI
[Ipumepsl borynusm, nudrepus, [ pam-oTpuarebHbIE
3a00JICBaHUI CTOJIOHSIK UH(EKINH,
MEHHUHTOKOKKIIEMUSI.
Db dexThl OueHb paz3HOOOPA3HBI OOmmue U1t BCEX
9HJIOTOKCUHOB
JIuxopanka OOBIYHO HET Ecth, npuurHa — MHAYKIHS
nHTepaeikuHa-1 u ®HO.
['eneruka Yacro nepeHOCATCSA|CUHTE3UPYIOTCA  T€HaAMU
BHEXPOMOCOMHBIMU OakTepuit
(akTopamu, HarpuMmep
TUJIA3MUJIAMHU
TepmocTabuinbHOCTE  |UyBCTBUTEIBHBI K|CTaOMIbHBI pu
HarpeBaHUIO, HarpeBanuu 110 250 °C

MHaKTUBUpYytoTca mpu 60-80
°C




NmmyHblil oTBET  |AIMMyHHUTET obecneuynBaeTcs|C1ab0aHTUTCHHBI
AHTUTOKCUHAMU,
BbICOKOAHTHUT €HHBI
Jlokanmuzauus DKCKPETUPYIOTCS (| U3 - KUBbIX[HacTh ----MeMOpaH - FpaM—
KJICTOK OaKkTepuil
[Tponyxkius [Ipoaymupytorcs rpaMm+ u rpaM—|OOHapyXK€Hbl  TOJIBKO B
OaKTepUsIMU rpaM— OaKTepusX,
BBIJICJISIIOTCSL TIpU  THOENH
KJIETOK
TokcMYHOCTH BBICOKOTOKCUYHBI, CMEPTEIbHBI B|MeHEee TOKCUYHBI U MEHEE
KOJIMYECTBE HAHOTPAMM crieliu(UIHBI, MOTYT
BbI3bIBATH CENTUYECKUU
10K
[Tonyuyenue HN3meneHuem CTPYKTYpBHI, | HeBO3MOXKHO [IOJIyYUTh
TOKCOHUJIOB COXPaHEHUE AHTUTEHHBIX [ TOKCOUIbI
CBOMCTB C YyTPaTOW TOKCUYHOCTH,
MOYXHO UCIOJIb30BaTh TS
UMMYHU3AIUN
(OPOTUBOCTOJIOHSTYHAS

CBIBOPOTKA)




B 2002 B CIIA ormedyeHo mosiBieHue Staphylococcus aureus
ycroruuBoro Kk MetTuiiiuinHy (MRSA) n Bankomuiiuay (VRSA),
HEYYBCTBUTEIBHOTO TAKXE K LUIPOQPIOKCALMHY, METUIIWIJINHY,
CHULTUIIIAHY.

OHTEPOKOKKM B PE3YJIbTATE€ KOHBIOTAIMM MEPENATIM TI'€H
YCTOMYMBOCTH CTPEMTOKOKKY.






Step 1 Step 2 Loss of enterococcal

sgation /AN ranspost plasmid
Eg:g"“‘“’ o G Tolses  Tolies
do
== (00)—00) —

5. aureus
(VRSA transconjugant)

Maintenance of
enterococcal
S, aureus plasmsd
(MRSA recipient)

Toises
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3. Xwumunueckas wmoaudukauusa. I[lpumep — paspezaHue
NECHULIMJIJINHA30M O0€Ta-IaKTaMHOI'O KOJIbIIA.

4. H3MeHEHHE YYBCTBUTCIHLHOCTH MHIICHM aHTHUOMOTHKA.
[Ipumep — wu3meHenue 23S cyowbenununel PHK, depment
MeTa0on3Ma MmapaOeH30MHON KMCIOThI ¢ HU3KOM a()(UHHOCTBIO K
CyJb(haHWIaMHUIAM.

5. I3MeHeHune MeTa00IMYeCKUX MyTeM.



3amumTa
[IaTOTE€HOB

® 1. IIpenorBpalieHue
JOCTYyTIA.

® 2. PazpymieHue
AHTHOMOTHKA.

® 3. Moaudukanus
aHTUOWOTHKA.

® 4. Brienenue
AHTHOMOTHKA.




[IponcxoxkaeHne U nepeHoC yCTOMYUBOCTH

OCHOBHOM HMCTOYHHUK — CIIOHTAHHBIC MyTallMi B OaKTEpHUAIbHOM
xpomocome. llepeHoc P-mmasmMuaamMu, BO3MOXEH  MEPEHOC
HECKOJBKHMX TE€HOB OJIHOBPEMEHHO. [€HBI yCTOMYHMBOCTH MOTYT
OBITh JIOKAJW30BaHbI B JPYruX sJeMeHTaX. MHoOrue TpaHCHO30HbI
IIEPEHOCAT TAKWE T'€HbI, YaCTO ACCOLMHUPOBAHHBIC T'PYIINBI I'€HOB.
MHTErpoH: MHTErpa3HbIi I'eH + rpyIna reHOB 4yBCTBUTEIBHOCTH.

cxoaHasa nonynauns
O & @ o

Huskin O ® ® @ 5oconmin OrHansHan
_ YpPOBEHb YCTONYMBOCTH NOMynAuMA g







[ToBceMeCcTHOE MCIOIB30BAHUE AHTUOMOTUKOB 1 IIEPEHOC I'€HOB,
CIIOCOOCTBYET PA3BUTHIO YCTOMYUBBIX (DOPM MMAaTOTCHOB.

[IpotuBoaeuncTBUE:

-MCII0JIb30BAaHUE OOJIBIIINX 103 TS YHUYTOXKCHUSA
YyBCTBUTEJIBHBIX  OaKTEpuil W  OOJBIIMHCTBA  CIIOHTAHHBIX
MYTaHTOB;

-MCTIOJIb30BAHUE 2-3 CPENACTB;

-MCII0JIb30BAaHNE aHTUOWOTUKOB IIUPOKOIO CIIEKTPa TOJIBKO IPU
KpaliHEeH HEOOXOJIUMOCTH.



CuTyanuss MOpOHOKACT YXYAIIATHCS, BEIETCS ITIOMCK HOBBIX
AHTUMMUKPOOHBIX CPEACTB, MOJICTIUPOBAHUE UCXOAS U3 TPEXMEPHBIX
MOJEJIEU MOJIEKYJI-MUIIICHEM.

CHKBEHC M aHaJn3 TE€HOMOB IIaTOT€HOB IIOMOTAacT HAXOIUTh
HOBBIC Lieu. [lepcieKTUBHBI HCCIeA0BaHMs OaKTEepruoQaros.



ost macrophage.The bacterium has polymerized host actin into 2
ong tail that it uses for intracellular propulsion and to move from




Burkholderia
pseudomallei (stained
red) also forms actin
tails (stained dark
green) as shown in this
confocal
micrograph.Note that
the actin tails enable

the bacterial cells to be
propelled out of the
host cell.




MuUKpoopranu3aM  IIOCTOSSHHO  BCTpPEYaeTCss B
OpraHu3Me OOJIbHBIX JroAcW (WIM JKHUBOTHBIX) H
OTCYTCTBYET Y 310POBBIX;

MUKpOOpraHu3M JIOJDKEH OBITh H30JMPOBAaH  OT
OOJILHOTO YEJIOBEKAa HJIM KHUBOTHOIO M €ro IITaMM
JTOJIKE€H OBITh BBIPAICH B YHCTOU KYJIBTYPE;

[Ipu 3apaxeHUn YUCTOU KYJIHTYPOHU MUKPOOPraHU3Ma
30POBBIN YEJIOBEK (MJIM JKUBOTHOE) 3a00JICBACT;
MuUKpOOpraHu3mM J0JKEH ObITh IOBTOPHO M30JIMPOBAH
OT AKCHEPUMEHTAIILHO 3aPaKEHHOTO XKUBOTHOIO WA
YeJIOBEKA.






