Rustové cykly prokaryot

» jednoduché - stfidaji se 2 stadia
— rostouci a klidove - sporulace
— prisedlé a volné — Sphaerotillus, Caulobacter
— infekéni a reprodukeni

« komplexni s vice nez 2 vyvojovymi stadii
— Myxobakterie, aktinomycety, streptomycety,
Rhodomicrobium

 rustové cykly vedouci ke vzniku diferencovanych populaci
(prava diferenciace)
— sinice — Anabaena, Dermocarpa




xni ristové cyRLy
obaRterie, streptomycety
odomicrobium vannielii

Chondromyces crocatus
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The Streptomyces Life Cycle

rodoveé identifikace je chemotaxonomnie
ni v b.s. kyselinu L-DAP a glycin



) 1] rn.ﬂin:rn:-. :'1,]_&- ]

Streptomyces —
Gramovo barveni

Spory

Trvala vlakna
zfidka fragmentace

Pigmentovana
mycelia
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e RUst na pevném i v tekutém mediu

e Svételna mikroskopie — sklickové kultury, gramovo,
DAPI a fluorescencni barveni
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@/ s | S.M. - nefragmentované,
- nese prepazky — necenocyt.
- z Wlomka mohou vyrustat
nové bunky —
H V.M. = starnutim S.M., vertikalné
1 - pestra morfologie
S | - taxonom.vyznam

(A, B, C, D) ; chl Nocardiopsis (E)
- N \

délka hyf — kratké (,,zaprasené” kolonie - dusty), dlouhé (,,chmyfrité” kolonie — cottony)
vétveni — sympodialni (kericky, stromecky), monopodialni (vedlejsi vétve) /
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Spiraly:
cetnost
délka stopky
pocet otocek
interval otocek
prumér otocek
smeér otocek

Spory = arthrospory

4 zakladni morfologické typy (SEM)
hladké (smooth)
bradavcité (warty)
chlupaté (hairy)
ostnaté (spiny)
vné obaleny pochvou z tenkych viaken
a trubicek — obal hladky nebo s vybézky
silné hydrofobni
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Streptomvces

"Streptoverticillium

= e
Straptoverticifium jﬁﬁ_
Sporichthya > | |
Velmi kratké ridke V.M. Sparichtna
S.M. netvori




eosporia

olonie, leskly povrch

V.M. netvori

rodlouzena kyjovita sporangia
s 1 pleomorfni sporou
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biochemickych studii
e 8667 507 bp

e S. coelicolor A3(2) — modelovy
mikroorganismus genetickych, fyziologickych a

sekvenovan
Vv Cervnu 2001

Other stable RNAS

8,667,607 b |
. -
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able 1 General features of the chromosome
Component of chromosome Property
Total size 8,667,507 bp
erminal inverted repeat 21,653 bp
G + C content 72.12%
Coding sequences 7,825
...of which pssudogenes 55
Coding density 88.9%
Average gene length 991 bp
Ribosomal RMNAs 6 x (165-235-55)
Transfer RNAs 63

e Nejvyssi pocet genui v 1 bakterii (7 825) —2x

Bentley a kol. (2002),

3
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Nature 417, 141-147



S. coelicolor A3(2)

e Mnoho regulacnich gent

e Unikum —v genomu
duplikovany sady genu

e Unikatni telomera

e Vlasenky z repetic chrani
chromozom (Goshi et al.)

e Nejblize M. tuberculosis
a C. diphtheriae




(hlisti a hmyz subsaharské Afriky)

e Dalsi projekty sekvenovani genomu:

Streptomyces scabiei a Streptomyces
ambofaciens.
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Daunorubicin

Idarubicin Epirubicin

otinadorova antibiotika
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idni latky Streptomyces spp.
statin (from S. noursei)

e Amfotericin B (from S. nodosus)

e Natamycin (from S. natalensis)

Antibiotika Streptomyces spp.
e Erythromycin (from S. erythreus)
e Neomycin (from S. fradiae)
e Streptomycin (from S. griseus)
e Tetracyklin (from S. rimosus)
e Vankomycin (from S. orientalis)
e Rifampicin (from S. mediterranei)
e Chloramfenikol (from S. venezuelae)
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klus streptomycet

mycelium — vegetativni
é mycelium — ,,sporotvorné“
ory — arthrospory

e autolyza — postihuje vyznamnou c¢ast
populace v prubéhu vyvojového cyklu



ni zivotni cyklus

prostredi
leoid, segmentace
na regulace diferenciace V.M.

icro arrays — identifikace hydrofobnich proteinu
— chapliny = kostra pro vzdusné hyfy. Sekretovany
z cytoplazmy a ukladany do bunécné stény. 8
druht

Chapliny — kovalentni vazba na PG, hydrofobni a
odolna vrstva — studium cytoskeletu S. coelicolor

Studium — exprese a funkcni specializace
jednotl.druht chaplind, jejich polymerizace,

interakce se slozkami bunéc.stény a morfogeneze
17




Spore
Chains @ @ Gy

Streptomyces
Life Cycle

orba vzdusnych hyf
odpovedi na signaly
- vycerpani zivin

6. Sekundarni metaboljty
Multigenom septovan
Retizky spor, pigment

b dim Hunter 2007

Aerial Hyphae Vegetative Mycelium
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Fig. 32. Diagram of the four stages of sporulation in Strep-
tomyees coelicolor. After a phase of vegetative growth, as
shown in (0), the sporulating hyphae are divided into long
cells by ordinary cross-walls, and the tips begin to coil (1).
The apex is then partitioned into spore-sized compartments
by sporulation septa (2). The cell walls thicken and con-
strictions appear between the young spores (3). As spores 19
mature, they round off and separate (4). Some spores begin

to germinate immediately after maturation. (From Dwor-

kin, 1985,)




yklus

€tvena vlakna vyrustajici radialné kolem

m — vyrusta vertikalné na substratovém myceliu

no se svinuje na koncich

na apikalni Casti hyfy se zaCinaji vytvaret sporulacni prepazky délici
vlakno na kratkeé useky — budouci spory

* kompletné vytvorena septa, nezralé spory, ztluStovani BS
 maturace arthrospor — zakulacovani, oddélovani

e zrala spora — klidové stadium — rezistentni k vysychani a ke zvySené
teploté (55 °C)
» slouzi k Sireni organismu v prostoru

e k prekonani nepriznivych zivotnich podminek



pripadech nese retizky
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| G+ bakteriim méneé rezistentni
elmi odolné vuci vysychani

e Slouzi k sireni organismu v prostoru a k
prekonani nepriznivych zivotnich podminek
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ttron micrographs of four types of arthrospores of streptomycetes: smooth; warty; hairy;
pm long. (From Kutzner, 1956; with permission.)

and spiny. The spores

25



Scanning electron microscopy
of arthrospore chains.

(A) Streptomyces torulosus
(knoflikovité)

(B) S. bluensis (ostnaté)

(C) S. antimycoticus (drsné)

(D) "S. karnatakensis"
(vlaknité).

(Courtesy of A. Dietz.)
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um vannielii

1a diferenciace a morfogeneze

robni fototrofi, aerobni chemotrofi

tridani:
rostouci a klidové formy
prisedlé a pohyblive formy

Morphogenesis and Differentiation in Rhodomicrobium
Obrazky vannielii and Other Budding and Prosthecate Bacteria

nasled. snimku R. WHITTENBURY* anp C. 8. DOW

prevzaty z ¢lanku: BacrenioLoaical Reviews, Sept. 1977, p. T84808 vl 41, No.

27



ologie a vnitini architektury bunky

startujici po ,,prepnuti‘ bunééneho cyklu vedouci
formovani novéeho typu bunky. Diferencované bunky
mohou revertovat (germinace spor) nebo mohou byt
trvalou soucasti spoleCenstvi (heterocysty sinic, bunky
methanoxidujicich bakterii).

Vvvoj mnohobunééného komplexu

— slouceni morfogeneze a diferenciace myxobakterii, sinic
kdy jsou jednotlive bunky specifickou funk¢éni soucasti

28




Cell ﬂzcle !m

Monomorphic vegetative cell cycle type —this
phrase describes species of procaryote existing
always as vegetative cells and in which there is
only one distinct morphological type of cell
formed under what are considered to be normal
nﬂt;tnent and physiological regimes (e.g., E.
coli)

Dimorphic cell cycle tvpes —this phrase de-
scribes those procaryotes which, at division,
form two cells that differ from each other in
shape (e.g., Caulobacter), or in size (e.g., cer-
tain filamentous blue-green bacteria), or in the
possession by one of the cells of an appendage

(e.g., the swarm cell of Khodopseudomonas
acidophila possesses a flagellum not possessed
by the mother cell), or in a combination of these
features.

Polymorphic vegetative cell cycle types —this
phrase describes species that may produce un-

der different nutrient and physiological re-
gimes (but nof so bizarre as to cause malfunc-
tion in the cell cycle) two or more morphologi-
cally distinct types of cell, each of which under-
goes a distinctive and constant cell cycle (e.g.,
Arthrobacter species [24, 42], Sphaerotilus spe-
cies [54, 66] certain cyanobacteria [9, 51], Geo-
demm:aphdus [36], Hyphammmbmm species

in Geodermampha s are ahuwn in Flg 1. Two
other species with such cell cycles have been
studied by us, a Hy%mbium species (3)
(Fig. 2 and 3) and a prosthécate bacterium (Fig.
4 and 5).
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C-form +  R-form E
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L G
- (=~
Differentiation to R-form Fic. 1. The polymorphic growth cycle of Geoder-
matophilus strain 22-68 (after Ishiguro and Wolfe
[36]). Growth and division in the C-form requires the
Differentiotion toC=form presence of a factor found in tryptose. Absence of this
@ ; '; aren ; "" factor induces differentiation to the R-form. Readdi-
tion of the tryptose will induce differentiation from
oo™ g™ 8 the R-form to the C-form.




Mdlyigalian repradisgtion
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Fig. 9. Budding bacteria ordered in degrees of
morphologicallcell eycle complexity. In all cases mo-
tility (1), flagella shedding (2), maturation of the cell
{(3), daughter cell synthesis by obligate polar growth
(4), and asymmetric cell division (5) give rise to an
immature daughter cell and a mature mother cell.
(a) Rhodopseudomonas acidophila (60). Simple di-
maorphic life cycle not involving tube/filament synthe-
sis. (b) Rhodopseudomonas palustris and R. viridis
(96). Involvement of tube/filament synthesis prior to
daughter cell formation. (c) Hyphomicrobium species
(33, 45). Reduction in width coupled with an in-

, L y by
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R hadoemig ioinum gk

rease in length of the tube/filament compared with
. palustris. (d) Rhodomicrobium species (see Part
). Environmentally induced life cycle variations
nging from a simple dimorphic cell cycle through

omplex matrix formation to exospore production.

Rhodomicrobium vannelii — typy bunék:

 Ovoidni bunky 2-3 um — 1 um, spojen¢ vlakny 2-30 um,
ktera se mohou vétvit (mycelidlni stadium) — dostatek svétla,

nizi tlak CO,

e V Casn¢ exponencialni fazi — nestélkaté peritrichalné obrvené

bunky, méné svétla, vyssi tlak CO,

 Nepohyblivé hranaté exospory — vyCerpani zivin

30
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Na pocatku stac. faze:
Produkce 4 hranatych
eXospor

Fic. 14. (A) Growth curve of strain Rm 5 grown on malate medium at 30°C with an incident light intensity
of 1,000 lx in a 15-liter batch fermentor. (B) Phase-contrast photomicrographs of cellular expression during
batch culture growth of strain Rm 5. (a) Lag and early exponential phases are characterized by the presence of
complexes of cells linked by filaments. No motile cells are apparent. (b) As growth proceeds, nonstalked motile
cells are produced. (c) With the onset of the stationary phase, angular exospores are produced in considerable

numbers.

Delka vlaken zavisla na nutricnich vlastnostech media:
nedostatek fosfatu — delka vlaken nad 30 um a generacni doba 18,20h



Fi1G. 19. (a) Strain Rm 5 swarm cell. Gold-palladium shadow. (b) Phase-contrast photomicrograph of a
strain Rm 5 slide culture showing spirillar flagella bundles. (c) Electron micrograph of shed flagella showing
an intact flagella hook (1% [wtfvol] phosphotungstic acid, negative stain). (d) Swarm cell formation (1% [wt/
vol] uranyl acetate, negative stain).
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*Unipolarni vétveni vlaken
— vzdy z naposledy
syntetizovancho vlakna.
*Vzdy zatka ve vlaknu pred
Jeho vétvenim.

*Nikdy nejsou produkovany
vice nez 4 dceft.b.

*Pupen se objevuje po 220-250min
od 1niciace b.cyklu

*Vyspéla dcefinna bunka,
fyziologicky separovana, se
oddé€luje binarnim délenim od
vlakna — pohybliva bunka

*nebo nebo syntetizuje zatku
(fetézeni vlakna bunék)
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http://biology.kenyon.edu/courses/bioll 14/
Chapl1/Chapter 11A.html
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