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Myxobakterle
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Tvori bloaktlvnl sekundarni metabolity

"I’I'. ‘*i J.hlll"" -
G- tyCinky, pudni bakterle degradace MML

« rad Myxococcales, Deltaproteobacteria
« klouzavy pohyb (gliding motility)
« komplexni rustovy cyklus
- plodnice, klidova stadia — myxospory
* nejprostudovanejsi druhy
Myxococcus xanthus a Stigmatella aurantiac?
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Intenzivni studium tajemstvi
mezibunécné komunikace a nasledné
diferenciace



Klouzavy pohyb - kolonie podobné biofilmim
. Stigmatella

Hladovéni: kooperativni morfogeneze aurantiaca
- plodnice - 50-500 pum, viditelné

Zranim plodnice: diferenciace vedouci k

tvorbé myxospor z veg. bunék gliding motility

Myxospory — kratke refraktilni bunky, s Myxococcus

obsahem tuku, rezistentni k vysychani, UV

Myxococcus
stipitatus
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Rust a vyvoj

PF L N Jadi

e Souborem interakci mezi bunkami

e "social bacteria"”
Mycoplasma Chondromyces
577 to 590 000 ~ crocatus

e Genom:
9 454 000 -9 870 000 bp

Studium
genetiky
diferenciace
prokaryot,
fagu,
myxofagu
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Mikropredatori, saprofagove.
Rozkladaji bunecny material kvasinek,
Bakterii, celuldézu.

i Tlejici kura, listi, exkrementy bylozravcu.
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Vyskyt

substrate Myxobacterial species typically found®

ol MNannocystiz exedens,” Sorarngium cellulosum Archangium
serpenst Corallococcus coralicide s Pohangiim spp. 2
Cvefobacier spp. 2 Melfiangium spp. 2 Myxococcus fulvis?
Mx. virescens ? and Mz, stipitafus®

Dung of herbivores Myxococcus fulvis” Corallococcus coralicides,? Mx.
virescens, Y Cvstobacier fuscus® Oh, ferruginenust Archangim
serpens,t Nannocvstis exedens > Th, vickacewus > Pohangium
spp. - Stigmatella erecia @ My xanthus? Melfiangium spp. 2
and Cb. velatis]

Bark and rotting wood Stigmatella auranticea, Chondronnices apiculatis
Sorargium cellulosum b Coraliococcus coralicidss?

Myxococcus fiulvies S O pedicuiaties ? and Haploargium spp?

2The frequency of myvxzobacteria on a specific substrate mavy wvarv substantially 1n
different enwvironments. Furthermore, some species mayv be underestimated from a
particular source because the 1solation technique usually applied mav not result 1n the
1solation of a particular organism.

b Frequency of the encountered species: 2, ubiquitous: *, very frequent; =, moderately
frequent; <, relatively rare; and !, rare. 5
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- Taxonomie

Cirder: hAvzrococcales
Tdivxococcaceas

Afvrwacocoies

Craraliococcies (Formerly Chondrococcias )=
Pymicoociis oy, genb
Cystobacteraceae
ArcharRoiidre

Cisiobacier

AFefiffexremizarrs
SEigrrrcie i
Fhvealfangiterm nov. oo,

-]

Polyvangiaceae

Ry e T
FPolvarpoizirmse
Hexpafoacxre iz rrs
Chosdroriross
Bvssaplicasa povy. oo,
Sexderice rov. geam P

] . AN O]
Nov¢: Haliangiaceae

Farmilies and genera
IMNannocystaceae °
Narnoostis Kofleriaceae

E ofleriaceas
Foffeoric pov. Sorn.
Hexficeremiverrs oy, gers.

i1

b
b

2 Three recently described and unusual genera, Axnceramiyvaobacier (Sciteret
rid="sanfordZ2002" =Zanford et al |, 2002<=/citeref=), Salvoraomparxa (=citeref
rid="1izulta2003kL">=Tizulka et al. 2003b<=/citeref=), and Flesficcyvsiis (= citeref
rid="nrFulkal00Z2a">=Tizuka et al , 200Za<=sSciteret=], are rmissing from Takle = and the
illustrated ke (Fig. 150 bhecause they hawve not et been characterized thoroughly encugh
to accurately place them in this taxonomic scheme.

b These nowel genera are walidly described in <citeref

rid="reichenbachZOD4"=FEeichenbach (2004 =/citeref~.
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Morfologie myxobakterii

O

« Vegetativni bunky — 0,5-1mm x 3-8 mm
— §tihlé se Spi¢atymi konci (Cystobacterinae)—>
— robustni s kulatymi konci (Soranginae) D

* Plodnice — 50 — 500 mm
— karotenoidni pigmenty
— ruzného tvaru a sloZitosti

« Spory — zkracené ztlustélé bunky




Soranginae

_ Myxospory
A Myxococcus |

Fig. 1. Various types of myxobacterial cells. (a to d) Vegetative cells. (a and b) The Cystobacterineae 1ype: (a) Cystobacter
ferrugineus, cells from-a liquid culture. (b) Stigmatella aurantiaca, cells in situ on agar surface in a chamber culture. (¢
and d) The Sorangineae type. (¢) Chondromyces crocatus in a chamber culture. (d) Sorangium compositum in a chamber
culture. (e to h) Myxospores of members of the Cystobacterineac. (e) Myxospores of Cystobacter ferrugineus, from a
crushed, degenerated, Archangium-like, fruiting body; under oil immersion, the high optical refractility of the myxospores
is not apparent. (f) Myxospores of Cystobacter velatus from a crushed fruiting body sporangiole: oil immersion. (g)
Experimentally induced myxospores of Stigmatella aurantigca on the agar surface in a chamber culture; under the 40X
dry objective, the high optical refractility of the myxospores becomes very conspicuous. () Myxospores from a Myxococcus
xanthus fruiting body; the optical refractility of these spherical myxospores is so high that it 1s recognizable even under
oil immersion. All photographs are in phase contrast. Bars = 10 pm.
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Zivotni cyklus myxobakterii
ot o TER SOV N TR

« Vegetativni bunky
— binarni déleni, tvorba shlukl a koordinovany pohyb
,They look like schmoos that are pulled along by their heads.
How they are able to glide is a mystery.” (Miyata, M., Ryu,

W.S., and Berg, H.C. (2002): Force and velocity of Mycoplasma
mobile gliding." J. Bacteriol. 184, 1827-1831)

« Tvorba plodnic — shlukovani a diferenciace
— Impuls: vyCerpani zivin, laborator: 0,5M glycerol

« Tvorba myxospor z nekt. veg. bunek uvnitr plodnic
— indukce — chemicky
— primarné — v plodnicich — uzavreny ve sporangiolech,
zkracené ztlusténé bunky

!‘k* 1




TVORBA PLODNIC MYXOBAKTERII

ProkaryotiC L1I€ UyT
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| 3. vylucovani
molekul
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e intracelularni fibrily (4 — 6 nm)
a mikrotubuly (10 -16 nm)

N WW
Zivotni cyklus i
Myxococcus xanthus
Myxococcaceae

e spiralovité pasy na povrchu bunky
10

e slizovité materialy - fibrily




Sporangiole germination

\ Myxospore

@q
G

£

CYCLE

~ J

0
Aggregatnon n o < .

i -
///\@L i’ ;
; \

=
VEGETATIVE ) i

uoneutuwdb 310dsOXAN

GROWTH
CYCLE

Stigmatella

j Aurantica

| i o Rystobacteraceae
Fig. 27. Diagram of the life cycle of Stigmatella aurantiaca. (From Dworkin, 19
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__Plodnice |
’ r :l |
/BB
tvoreny

* A. mékkou sliz. strukturou - Archangium
B. tuhou slizovitou strukturou — Cystobacter

Fruiting body of _
Myxococcus

i

Sporangioly - 1 nebo shluky
1. rostou primo na substratu
2. vybavené stopkou

0 g



Figure 22.28 Myxobacterial Fruiting Bodies.
(a) An illustration of typical fruiting body structure,
(b) Myxococcus fulvus. Fruiting bodies are about
150—400 um high. (¢) Myxococcus stipitatus. The
stalk is as tall as 200 pm. (d) Chondromyces
crocatus viewed with the SEM. The stalk may
reach 700 pm or more in height.

Plodnice a jejich struktura

(a)

(b)

Sporangiole

Myxospores

Myxospores :
Wall of sporangiole

_ Fruiting body of

body of ;
* Polyangium

Myxococcus

Fruiting body of
Stigmatella
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“ells

Swarms

Pyxicoccus fallax nov. gen
nov.spec., fruiting bady in slede
mount at high magnification
showing sporahngioles with clear

Byssophaga ¢ .
strain By c2 (type strain), cells ass&mbled
in massive rings on the agar surface
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Glldlng motlllty 5‘»"‘ |

Bez aparatu pohybu cestlcky
geneticky prokazany 2 systémy

A

— pohyb individualni bunky

— 33 genu

— pravdépodobné souvisi s transportem biopolymert
S

— social (skupinovy)
— plodnice
fimbrie typu IV

lrf .




Cesticky na agaru vznikajici
- klouzavym pohybem

Fig. 5. Slime tracks as seen on thin agar layers in chamber cultures. (a) Nannocystis exedens. (b) Myxococcus fulvus; the
spots seen on the left are cell clusters, not single cells. Bar = 100 ym. Phase contrast.
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Plazive
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