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Komplexni rustovy cyklus
myxobakterii
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Jednoduche rustove cykly

* Duvodem je adaptace C1 priprava (u sporulace) na
zmeény podminek Zivotniho prostredi
- pfechod z prostiedi téla vysSich organismil ven

(@)L

» Zmény podminek v pud




Vegetativni a klidové stadium
T'vorba spor

« G+ bakterie — endospory

termorezistentni
Bacillus, Clostridium, Sporosarcina,

Sporolactobacillus, Thermoactinomyces

* G- bakterie — exospory

ehdospor

Meéng¢ rezistentni, odoln¢ zejm.vuci vysychani

@ O
Azotobacter, Methylosinus o

e Chlamydie

Elementarni a retikularni téliska

Chlamydia Infectious Cycle

=y Migration to perinuclear

Attachment
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Bacillus anthracis

Clostridium difficile  C. botulinum




Endospora, sporulace

Asporulacni medium — glukoza
odolna, KLIDOVA (nereproduktivni) struktura

prevazné G+ bakterie - Bacillus (aerobni tycky),
Clostridum, Thermoactinomyces a
Desulfotomaculum (anaerobni tyCky),
Sporosarcina (acrobni koky), - %
Sporolactobacillus, Oscillospira, ﬁ"“‘ﬁﬁ:
Thermoactinomyces |

take nékterymi G - bakteriemi (Coxiella
burnetii)




moznost preckat podminky nevhodné pro zivot 1
po tisice let -

minimalni obsah vody a minimalni metabolismus

prostfedkem Sifeni bakterii 1 na znacné vzdalenosti

eq o ’p: —
Stabilizace makromolekul spory. ™ ™ ==

EoveTHIR

- pritomnost specifickych bilkovin
- ztrata vody a jeji nahrada vapnikem.




 odolné k:

pusobeni UV a y zafeni, k vysouSeni, lysozymu,

teplotnim zménam, nedostatku Zivin a pusobeni
mnoha dezinfekCnich prostfedku. V ethanolu
mohou pfeZivat n€kolik mésicu.

* Sporicidni latky:

ethylenoxid, beta-propionlakton, koncentrovane
louhy a kyseliny, formaldehyd pri prodlouzené
expozici, kyselina peroctova — Persteril, jodove

reparaty, chloramin. o LS
B o Peretarnl’
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Medicinsky vyznamne jsou spory
rodu Bacillus a Clostridium

Clostridium botulinum:
sporulujici bunky odolavaji 2-6 hodin teplote 100 °C

oproti nesporulujicim, které hynou po 30' pri 70 °C!

Spory inaktivovany po 20' pfi 121 °C vodni pary pri
2 atm (O 2Mpa) a po 90 - 180’ pr1 160 200 °C sucheho







» Mikroskopie: vysoce svétlolomné utvary
neprijimajici Gramovo barvivo

» Tvar, velikost a ulozeni — charakteristicky
znak pro 1dentifikaci

 Velikost — vSimame s1, zda a ve kterém
miste spora vyklenuje bunku. Zda je
prumé€r spory Vvétsi, nez tloustka
vegetativni bunky




» RozSireni bunky: C. botulinum, C. tetani,
Bacillus stearothermophilus --

\ :H, .\\' i) -
'" / :-"-—”-C é’otulinum

» mirné rozsireni: C. histolyticum a C. vyi).
U nékterych druhu spora bunku nezdufuje:

B. anthracis, B. cereus. Hd 7%, -
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Lidsky neutrofil utocic
na Bacillus anthracis
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Bacillus anthracis
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T'var spory

e Ovalné - Bacillus anthracis, B. cereus,

Clostridium botulinum \ = N
» Kulate — CI. tetani, B. sphaericus “';.




Ulozeni spory v bunce

e terminalni = na konci tyCinky

(C. tetani jakoby paliCky, proto byl
drivejsi nazev ,,Plectridium tetani®,

pléctron = rec. kladivo), B. stearotermophilus
« centralni (C. histolyticum, C. novyi, C. septicum, =" %,

=

B. anthracis, B. cereus) .

bunky, vetsinou (C botulinum, C. sporogenes,
B. brevis)




Barveni

Obdobne¢ postupu barveni
acidorezistentnich tyCinek b

(barveni za horka).

-

Pote vzdoruji odbarvovani 1
roztokem HCl+ethanol.




Proces sporulace

« ZacCina ve faz1 G1 prechodem od binarniho
k asymetrickému déleni

e Hlavné stacionarni faze
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Jeden z prvnich signalt sporulace:

vznik kvanta volutinu
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Cellwall  Cytoplasm €) Spore septum begins to isolate newly replicated
! - DNA and a small portion of cytoplasm.

\
Plasma J‘\_7/ . 6 Plasma membrane starts to surround DNA,
membrane n)ﬁ ~ & | cytoplasm, and membrane isolated in step )

Bacterial chromosome (DNA) r@ll & )

{a) Sporulation, the process of endospore formation \

6 Spore septum surrounds isolated portion,
forming forespore.

S b
Two membranes ——q@ ) @ :

o Peptidoglycan layer forms between membranes.

g H_Fa_,-ftl: ;
i ,f’ --{'-._'-. 1.'
f\..__ _.'-.-f_“@;;" ﬁ] .
{b) An endospore in Bacillus anthracis /

) spore coat
forms.

e = -—'[4
f QI II' ._ e z
III'.\_ i - _'_-\.
e 1Y )
A, A h_ﬁ” |
A y

() Endospore is freed from cell.
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Stavba zrale spory

Cortex

Inner spore Germ cell wall

coat

Quter spore LU 0 RS Core

coat

Exosporium

* Jadro — obsahujici sporoplast ¢i protoplast :
stroma spory predstavuje gelovou matrix,
tvorenou bakterialnim jadernym ekvivalentem
— nukleoidem, kalcium dipikolinatem (CDPA)
nebo pyridin-2.6-dikarboxylovou Kyselinou, jez
nahrazuje vodu pri udrzovani kvarterni
struktury DNA




-  Kortex

1) vnitfni kortex (20% kortexu) €1 sténu spory
2) zevni kortex (80 % kortexu).

Zajistuje nepropustnost ( nebarvitelny!) < Cotex
Kortex tvoren peptidoglykany (PG). . T ) : :@
Jen 20-30 % PG jednotek shodnych s Jednotkaml
v bunécne sténé.

Zbylych 50-60 % N-acetylmuramyl-laktam,

dalSich 18-20 % kyseliny N-acetylmuramoveé je spojeno
s L-alaninem namisto tetrapeptidu.

Tyto modifikace zajiStuji enzymy: membranoveé vazana
Glu-mesoDmp hydrolaza a cytosolova Ac-Ala-Glu-
mesoDmp lyaza.




Perikortikalni membrana
Plasté slozeneé z proteini bohatych na

cystein (a podobnych keratinu), zajistuji
odolnost spor k puasobeni chemikalii.

vyse zminéne exosporium u rodu

Bacillus




= The "“mother cell” then engulf; the
“daughter” cell, creating a cell within

N i !
! s Fid 3
; ..., .o S

@ Inzide the "mother cell”, the “daughter” cell

goes through a series of biochemical and
morphing changes to form a spore just like
the original Suzy.

,the "mather” cell then dies and beging
“releasing the slegping “doughter” cell in a
process called lysing. Others who cannot

\gef tonutrients are doing the same thing.

The dead "mother” cell dissolves away,
Suzy is once again a sleeping spore just as
she was found on that piece of postal

equipment.

Only this time Suzy soon has millions
of copies of herself for company.

2006 by Ed Lake, &ll Rights Reserved

| And 24 hours after she first woke up, the

people who found her know she exists
because she’s in the middle of avisible
colony 2 to 5 millimeters in diameter,

JedineCné a
charakteristicke
struktury spory

Kalcium
dipikolinat
Proteiny
stabilizujici DNA
Kortex

DNA reparacni
enzymy v procesu
germinace




Germinace spory — terminalni, centralni

* Germinaci rozumime rychly proces kliceni spory.
ZaCina spontanni aktivaci spory
« Aktivace — destabilizaci plasté — pusobenim
teploty 70-85 °C po 5 — 10 min,
dalsi aktivatory: mal¢ organické molekuly, L-Ala,
Ado a Ino, vySsi obsah bazi
V laboratofich zahrati v pritomnosti vody.

Aktivovana spora pfijima vodu a ztraci rezistenci
— bilkoviny se zaCinaji rozkladat,

vzniklé AMK - stavebni kameny novych proteinu




e Lyticky enzym: p68 =>  p29
(kortikohydrolaza) - depolymerizuje
kortex pro nastupny prunik vody. Po
dvou hodinach po germinaci spory
nasleduje deleni vegetativni bunky.

» Inhibice kliceni: D-Ala, MgCl,, PMSF




KLxospory = cysty

Nejsou tolik rezistentni vuci teplu
Rezistentni vuci vysychani
Granula PHB

Odlisné obaly




Rustovy cyklus Azotobacter vinelandii
meXospory = cysty

mvznikaji vytvoienim pevného obalu na vnéjsi strané zakulacené buiiky

= _ p— )

mjsou rezistentni k vvsvchani a nékterym fyzikalnim a chemickym faktorim
mpoly-b-hydroxybutyratova granula — typicka pro cysty

mencystaci lze navodit poly-b-hydroxvbutyrovou kyselinou

Cysta Azotobacter vinelandii
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Rustovy cyklus Azofobacter vinelandii
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Methylosinus trichosporium
mmetanotrof, opouzdieny
mexospory rezistentni vuci vysychani a teploté do 78°
mstacionarni faze

mprodluzovani bunky do hruskovitého tvaru
mpuceni na zuzeném konci

muvolnuje se kulata exospora

mza vhodnych podminek kli¢i

Tvorba exospory u Methylosinus trichosporium

Fiz 7. Fhass comirast phutomizrographs
af ERARHITE {ormadon by Afethianinus
'IfJi'f.ﬁDSpun'uﬁ‘L The capeulpted, m:l_-
£ ihaped, vegetative el becomos pees
b and e tapered end buds ofl the
el that 2 evanusily neleesed s the res
fractile exospare, (From Whinsabury




PHE granules

Change in cell shape/
q} loss of motility

tarvation \

a Exine Formation
Swim cell Swarm cell

’ | , Cyst cells

“ Liquid " solid

Nutrients

-

Germination
Fig 1, The R. centenum life cycle




