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Sténa spory: jiné a unikatni

slozeni peptidoglykanu!




,Model tekuté mozaiky“ tvofeny tekutou fazi lipidu je prostoupen globularnimi
proteiny, které jsou jednak periferni (umisténé na povrchu membrany) a
integralni, prostupujici celou membranu.
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Bakterialni bunka obsahuje radu vlaknitych
proteinl nutnych pro:
* regulaci tvaru bunky

* bunécné délenia Jsou analogické viem tfem
* segregaci chromozomu cytoskeletarnim strukturam
* rozdélovani plazmidu eukaryotni buriky (3D
* bunééné polarité strukturou a biochemickymi
vlastnostmi)

Division Polarity Shape

Eukaryotes  Tubulin Actin Intermediate
filaments

B-Tubulin FtsZ
Prokaryotes FisZ MreB CreS



Figure 4.

within the mother cell.

Folarization during sporulation. (Ato C) The origin regions (blug)
of the two chromosomes (green) localize to extreme opposite
poles while the medial Z ring (red) is redeployed into two polar
rings via a helical intermediate. (D) One of the polar £ rings is
converted into a polar septum (gray), creating forespore and
mother cell compartments and trapping the origin-proximal
region of a chromosome in the forespore. The remainder of the
chromosome is pumped across the septum. (E and F). The
septal membranes migrate around the forespore, engulfing it
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Zvlastnosti prokaryotické bunky

* Zivy, otevreny systém schopny regulace a autoreprodukce

« jadro neoddeéleno od CPL membranou, véts. kruhova (i linearni) DNA,
bez intronu

* haploidni bunky (1 alela)
* bez bunéénych organel, jedina membrana je cytoplasmaticka

* ribosomy se liSi od ribosomu eukaryotnich bunék — mensi, volne v CPL
168 rRNA (mala podjednotka), 58 rRNA a 238 rRNA (velka p.)

translace zacCina N-formylmethioninem
specifické struktury a vlastnosti bakt. bunky:
peptidoglykan (az na mykoplasmata)
steroly v membranach zcela vyjimecne
bicik — globul. bilk. flagelin, pohyb rotaci

(Cell Membrane)




Archea —
extremni podminky:

strukturni shody
ale rozdilné chemické slozeni

e -—--rozdilna citlivost na ATB

e PEPTIDOGLYKAN

e CM —1 vrstevna
* tRNA archei podobna eukaryoticke &



Phylogenetic tree based on Woese et al. rRNA analysis in 1990 ['®

Phylogenetic Tree of Life
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ether linkage
branched isoprene chains

‘ P

D-glycerol

= jiné chem.vlastnosti fosfolipidU
(3) fetizky isoprenoidd namisto MK
(4) vétveni isoprenoidu
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unbranched fatty acids
ester linkage

isoprene chains
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LepSi prizplisobeni extrémim ytoplasm
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Svételny mikroskop
- Jasné pole



Jasné pole,
1000x

Rastrovaci

elektronova
mikroskopie




Popularita SEM prameni z
moznosti ziskat obrazky povrchii
Sirokého spektra objektu




Skenovaci tunelova elektronova mikroskopie
(scanning tuneling electron microscopy, STM)




Transmisni elektronovy mikroskop (TEM)

AgNPs

(2) “interaction”

Metoda umozriuje pozorovat detaily bunky a virovych ¢astic.

Ke kontrastnimu znazornéni zvyraznéni struktur se pouziva negativni
barveni solemi téZkych kovu, které nepropustéji elektrony napfiklad
uranyl acetat, molybdenan amonny.




Cytologie a morfologie bunky

e PREPARAT pro svételnou mikroskopii
- co chceme videt? — podle toho priprava preparatu
tvar bunky — fazovy kontrast, barveny fixovany prep.

a struktur : 5
barveni buneék a
! =L oo sgorza horka
. -~
- ™
- o g jt‘.’”‘l
rychla“ge. '3-’;2' :
\V¥4 ?‘/ ﬁ, il 1
pfipravajy #‘_
nativniho L"i*av\\ L/
? ,
preparatu s Gramovo|barveni

pohyb bunky — fazovy kontrast, fluorescence
barvené struktury — pomahaji identifikaci (PHB, sira..)
typ bunécné stény — Gramovo a acidorezistentni b.




U jednoho bakterialniho rodu
ruzny vzhled char. tvaru bunky!

o

e Pr: tycky baC| U -Haemophllus

Bacillus
cereus

”
\—

aci us
Bacillus mycoides
.. |subtilis




Velikost a tvary bakterialni bunky

velky pomér povrch/objem — velka plocha kontaktu burky s prostiedim

e Velikost bakt b. v um ‘
Chlamydia  0,3x0,3
Bdellovibrio 0,8 x0,3
Rickettsia 1x0,3

S.aureus 0,8-1x0,8-1

E. coli 2-3x0,4-0,6

B. subtilis 1,8-4,8 x0,9-1,1

Streptomyces vlakno x 0,7-
1,6

Chromatium
Spirochety

25x 10
500

8| TyCinky — rovné, zakrivené, vétvici se,

e Tvary bakt. bunky
Koky - sférické, oplostélé, lancetovité

- diplokoky, streptokoky, tetrady,
sarciny, stafylokoky

palisady pleomorfni
Kokobacily
Pupeny
Prostéky
Spirily
Hvézdice

||||||||

"~ Nejmensi (napf. néktefi pfislusnici rodu

_
AT

Mycoplasma) méri 100 az 200 nm

Cell from a string of Thiomargarita namibiensiz. The &
inset demonstrates the outer cell wall, the thin layer of
cytoplazm lining i, and the large liguid vacuole within the cell.
Sl image from Woods Hole Oceanographic Institution.

- ‘f ‘ \ .v*‘:_'l‘
750 um - nejvetsi znadma prokaryotni burka,
objevena r.1999: Thiomargarita namibiensis
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Gram-positive cocci in grapelike
clusters (staphylocococi)

. Gram-paositive cocci in chains

[streptococci)

. Gram-positive cocci with capsules

[pneumococd)

. Gram-paositive, clubshaped,

pleomorphic rods (conynebacteria)

. Gram-negative rods with pointed

ends (fusobacteria)

. Gram-negative curved rods

(here commashaped vibrios)
Gram-negative diplococci, adjacent
sides flattened (neisseria)

. Gram-negative straight rods with

rounded ends (coli bacteria)

. Spiral rods (spirila) and Gram-negative

curved rods (Helicobacter)

10. Peritrichous flagellation

1. Lophotrichous flagellation
12. Monotrichous flagellation
13. Formation of endospores

[sporulation) in cells of the

genera Bacillus and

Oopstridium (spore stain)

a) Central spore, vegetative
cell shows no swelling

b} Terminal spore, vegetative
cell shows no swelling

¢} Terminal spore (*tennis
racquet”)

d) Central spore, vegetative
cell shows swelling

e) Terminal spore
(*drumstick™)

14. Free spores (spore stain)




M OrfOIOgie tgj?vwka_> char.shluk a‘/(
e Bunky

e Charakteristickych shlukt bunék?;
e Bunécnych utvaru (spory,

konidie, sporangia, pouzdra..)

e Bakterialni kolonie

Clostridium Vétsinou druhove charakteristické
Rotyinim = identifikacni znak b W A%
=¥ 0 TN % VN S
fNtospors © o IEEtA%
; 'JAzotobact‘elr ,
Pozor na: stafi kultury a i | ™ o
leomorfni buiky [ECEEEEE o= R/ 120Q o
p y ™ ~ I.‘:-I * h. | ,-' ¥ & ﬁ J);t,-‘(;p -
i o 2 ° .70 d



Morfologie pleomorfnich bunék.

\ » Dalsi potiz:

- Jsou barvitelné Gramem?
Haemophilus — ano Bez b .
Mykobakteria, mykoplazmata - nikoli

Mykolové kys Pleomorfni bunky

M tuberculos:s ~

a -l
. - A |
u.l h"lu. - -

Pleomorfni bunky rodu
Corynebacterium .’

Acidorezistentni bunky:

Odmitaji Gramovo barveni
Odmitaji se po nabarveni odbarvit
ethanolem

i kyselinou. Pr: Nocardia...

Mycobacterium avium-intracellulare
Acidorezistentni barveni bunék
histologického fezu lymfatické uzliny



Je neznamy Fixov.prep. |
bt R vzorek nebarvitelny Gramem >
Y|
p
'ﬂ

. . O@) b - ° ™ o
sormeysan G T viibec " £ Ty
& = |

barvitelny k. oy o
Gramem? %‘ =09
<=* | Neni gramlabilni? .

,e g? ab ? Mycobacterium tuberculosis
Faze tyCka — kok? |zeihi-Neelsonovo barveni (¢ervend)

after mordant, iodine

after decolarizer, alcohol ,.
or acetonefalcohol

after counterstain, safrinin

S barevnym filtrem
o T

P Cil
o~ \‘H_' mikroskopie?
Typ preparatu

Typ mikroskopie
(typ b. stény,
prukaz struktur,
rustového cyklu)

Zivy (nativni) preparat bez fixace—
vidime nedeformovany tvar buriky;,
spory, morfologii seskupeni bunék, pohyb bunék



http://cs.wikipedia.org/w/index.php?title=Mycobacterium_tuberculosis&action=edit&redlink=1




Cytologické a morfologické promeény
/ Struktury a jejich konformace zavisi.......

pri déleni bunky

v
vstup paraziticke, patogenni faze do bunky

(pf: remodelace protein listerii)



Od jakych procesu se odviji cytologie a
morfologie bakterialnich bunek?

Prosté binarni déleni
anebo
pritomnost rustovych cykla?



Membrane

Inhibition zone
exerted by Min

Inhibition zone
exerted by
nuclecid
occlusion

Replisome —
assembly

vojeni geneticke
informace

Nature Reviews | Microbiology



Posuzujeme-li vzhled bunky kmene
urcitého bakterialniho druhu, je treba si uvédomit:

1) Prochazi sledovany druh ristovym cyklem?
- v kazdém z nich ma pak bunka jinou cytologii a morfologii

Pf: Chlamydia, Bdellovibrio, Streptomyces, Caulobacter,
myxobakterie....

Meéni se nejen vzhled bunky,

ale bunka v cyklech prochazi —

. v . v 7 "_‘ Pili retraction
typickou zmenou vnitrnich e \»x/\@
struktur. . o &

- _\\H -\-\ 'I-\:I
Flagellar \J /_/-"

rotation o

}/l G2 . \\\/
", 3'

Bunécny cyklus )
Caulobacter crescentus

Flagelum
assembly




Flagellum shedding
Pili retraction
Fili N 5
synthesis G) \smlk formation

G1

\
rotation \
S

Nz

Caulobacter




Multiplication of RB
/ 18-24 hr

Extrusion and release
of infectious EB

Condensation RB to EB
Mature inclusion

Chlamydie — retikularni a elementarni
teliska

Chlamydial complication
Reiter's conjunctivitis



Streptomyces '
Life Cycle
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Myxobakterie




2) Vytvari posuzovany druh endospory?

- v preparatu pak mohou ménit tvar bunek!

Clostridium difficile

Clostridium tetani

,Vojak umirajici na tetanus”
Sir Charles Bell

lukovité prohnuti zad (opistotonus)
kreCovity vyraz

Original je k vidéni:

Royal College of Surgeons

of Edinburgh, Scotland.




High Low High Low High

-
Predation pressure I ‘

Shape adaptation @
possibilities S i m—) i —]

Low
Nutrient availability I :

Example of simple shape adaptations triggered by selective pressures. The upper two rows of “slider bars™ represent: 1) the quantity of
available nutrients (from Low to High), and 2) the numbers of nearby predators (from Low to High). As these two environmental conditions
change, bacteria may respond with morphological adaptations, two of which are illustrated beneath the sliders. As described in the text, one
cell (dark blue) elongates or becomes smaller, while the other (light blue) modifies the length of 1ts prostheca. Intermediate conditions may

evoke intermediate IESPONSEes. Curr Opin Microbiol. Author manuscript; available in PMC 2008 Dec 1.
Publizhed in final edited form as:

Curr Opin Microbiol. 2007 Dec: 1008} S596-600.
Published online 2007 Nov 5. doi: 10.1016/.mib.2007.09.009

Bacterial morphology: Why have different shapes?

5) pleomorfni bunky — pfr. rody ... ...
Mycobacterium, Corynebacterium,
Haemophillus, Mycoplasma



Morfologie charakteristickych shluku bunék

e typické shluky napomahaji identifikaci N
il i

retizky kokuU: Streptococcus Streptococcus

retizky bacilu: Bacillus NS %
palisady: Corynebacterium \ \ PR 7
tetrady koku: Micrococcus \1 1;, -

bali¢ky = sarciny Sarcina hrozni€ky:  Bgeilius

- EStaphylococcus o
ﬂ 5 o
Staphylocbctus '*

Micrococcus



Mikrokolonie E. coli vznikajici ze tff matefskych bunék (na agaru)
- charaktenisticky vzhled vznikajicich titvart délicich se bunék u riiz. rodi....




Morfologie bakt. kolonii

e potreba zvazit typ media, ne kterém kolonie hodnotime!

- zda vubec kultivovatelné?? - sledovani typu
kolonii

e stari kultury
Pr: sledovani morfologie kolonii
— univerzalni media, jiny vhled na
selektivnim — zda vubec rust ¢i ne? barevna reakce?)
S-, R- a M-formy
sledovani pohybu terasovité kolonie (Pr: Proteus)




Morfologie bakterialnich kolonii
l. na zakladnich pudach

Nocardia

_
ke




eden druh

bakterie

| ruzna media

. W p.-__ra-'

- b

E.coli na krevnim agaru A AR - E.colima MacConkey agaru

i
L.colil na"€ diu Cysteine Lactose Electrolyte Deficient Agar




Kontaminmace na misce!




Sylabus cviceni

24.9. — uvod, prace s programem Nis — Elements, rozdeleni
do pracovnich skupin

1.10. — ukazka elektronove mikroskopie

8. a 15.10 — Gramovo barveni, negativni barveni, nativni
preparat

22. a 29.10. — struktury bunky

5.a 12.11. — pohyb bunék

19. a 26.11. — acidorezistentni barveni

3. a 10.12. — zaoCkovani sklickovych kultur; flourescence
v tydnu 14. — 18. 12. pozorovani sklickovych kuktur



BezpecCnost a zasady prace

Plast, prezuvky, skfinky, jidlo, piti

MO - Biohazard group 0

Stoly - pred a po praci Incidur, ethanol

prace prosim o myti rukou;

test uCinnostt myti rukou

Mpyti rukou pred navstévou toalety!!! | -

7/

Po vstupu do laboratore €1 pred zahajenim




MO - Biohazard group 0

Misky s bakterialnimi kmeny otevirat co neyméné

a po praci spravne zavrit

Nemluvit pi1 oCkovani mikroorganismu

Sterilni prace - zZihani klicky v plameni kahanu..

I

A E pripadnﬁ ; !- H—l.:*.—t::—oH
- ’ | ST,
@ el cthanol

Kahan zapnuty jen po dobu prace s nim

30



Popisovani misek: zespodu,

svrchu - dle metody!!

Nevylévat nic do odpadu - stul: odpadni nadobky

Prosime neodnaset kultury!

O naplni cviCeni se informovat predem
Viz Studyni materialy - pfiprava




