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Postupak ocjenjivanja: Osnove mikrobiologije (183958) , integrirani preddiplomslkd i
diplomski studij biclogije i kemije

U prvom dijelu semestra studenti pohadaju nastavu 1z bakteniologije, a u drugom
dijeln iz virologije.

Pohadanje predavanja i praktikuma je obavezno u obimu predvidenom Pravilnikom o
studiranju (70% nastavih sati).

Dozvoljen je jedan neopravdani izostanak s praktikuma (tijekom trajanja kolegija), te
J03 jedan uz valjam shizbenn 1spncémcn.

Nakon obavljenog predavanja 1 praktikuma 1z baktenologie pise se kolokviy s ukupno
25 pitanja. Nakon obavljenog predavanja 1 praktikuma iz virologije pise se naredm
kolokwyj s ukupno 25 pitanja.

Swvaki tocan odgovor denosi 1 bod. Ukupno je moguce ostvant 50 bodova.

Iz dijela nastave iz bakteriologije moguce je ostvanti do 2 dodatma boda putem
dodatmh aktivnosti na nastavi

Ukupna ocjena odreduje se prema broju estvarenih bodova kao ito je prikazano u
tablici.

Ocjena Bodovi
Nedovoljan (1) | <23
Dovoljan () 26-31
Dobar (3} 32-37
Vrlo dobar (4) | 3843
Tzvrstam (5) 44-50

Ako je student zadovoljan ocjencom koju je ostvario na kolokvijima kroz kentimiiranm
Provjer zmanja, ova se ocjena moZe odmah vmijeti kao konaéna u indeks 1 sustav
ISVU. Ocjena se upisuje u PRVOM termumu ljetnog ispiinog roka, nakon sto
STUDENT ROK PROPISNO PRIJAVL

Ukoliko student nije zadovoljan ocjenom koju je postigao kroz kontinmiranu provjem
znanja 11 nopce ne Zzeli pnstupit kontmuiramm provjerama znanja, 1zlazi na ispit u
ispitnom roku.

Za one studente koji nisu zadovoljni ocjenom postignutom kroz kontinuiranu provjem
znanja (kolokvij1), pristupanje pismenom ispifu podrazumijeva émjenicu da se student
ODRICE ocjene dobivene prethodno na kolokvijima. To znaci da se jednom odbijena
ocjena iz kolokvija ne moZe upisivati u ISVU.

Ispit je pismeni i obuhvaca cijelo gradive ukljuéujudi 1 praktikum.
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LI.UVOD U MIKROBIOLOGIJU ]

-+ Definicija, podjela i znacaj mikrobiologije
* Podjela zivog svijeta

* Povijesni razvoj mikrobiologije/bakteriologije

LII.BAKTERIJSKA STANICA ]

* Velicina, oblik i zdruzeni oblici bakterijskih stanica
» Nomenklatura bakterija
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MIKROBIOLOGIJA
(gr¢. micros - malen, bios - Zivot, logos

. - Znanost)
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ZNACA] MIKROBIOLOGIJE |

Zbog Cega istrazujemo mikrobe?

Mikrobi su sveprisutni i utjecu na
Citavu biosferu

Atmosphere {air)



a ZNACAZ MIKROBIOLOGIJE |
Zbog ¢ega istrazujemo mikrobe? |

Major habitats

- omogucili su razvoj procesa
stani¢nog disanja i Zivota na
Zemlji ovisnog o kisiku

* prisutni svuda - Zive ¢ak i u
najekstremnijim uvjetima

* vjerojatno najbrojniji
organizmi 1 entiteti — 103°

stanica mikroba Oceans: 1X10%° . "~ N -
o £ ke e B, T & Other habitats .
e vr . Upper ocean i it SEUN Groundwater 5 X104’ {
- ¢ine veliki postotak ukupne = HineA XD S| Phyilosphere 2
. .o D CoaT < Sea surface: 2 X 1023 i 23
biomase na Zemlji sediment. 4 X 102 et

>

Stanista i brojnost bakterija i arheja.

I



4| ZNACAl MIKROBIOLOGIJE |
Zbog dega istrazujemo mikrobe? |

1 suzroc¢nici bolesti
» dijelovi ekosustava - kruzni ciklusi kisika, ugljika, dusika, sumpora

* znacaj u industriji - potrebni za proizvodnju brojnih prehrambenih proizvoda,
antibiotika, vakcina, enzima, vitamina....

* modeli u znanstvenim istrazivanjima - jednostavna stani¢na grada, brzi rast i
jeftino kultiviranje

* utjecaj na razvoj i povijest ljudske civilizacije (epidemija kuge u 14. st., osvajanja
Novoga svijeta)
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MIKROBI I PROSLOST

Nalaz stromatolita procijenjen na starost od 3,7 milijardi
godina - Grenland
(Nutman i sur., 2016, Nature, . 537, 535-538 )

Hopani - molekularni fosili
— ostaci bakterijskih lipida
(cijanobakterije)

Mikrofosili nalik modernim
cijanobakterijama - Archeon Apex Chert,
Australija - 3,4 milijardi godina

(Schopf, 1993, Science, 260, 640-646)



https://dx.doi.org/10.1038/nature19355

MIKROBI I PROSLOST

Porijeklo zivota na Zemlji Porijeklo metabolizma na Zemlji

U

Lipid membrane forms
around RNA.

robiont: RNA only || LL\\ |

l RNA replicates

Lipid vesicle |/

and catalyzes
protein synthesis.

*° .
Probiont: RNA and proteins || ’S\ o |l
\ Q

from RNA as the
information storage

e Stromatoliti u Zapadnoj Australiji koji sadrze naslage
4y cijanobakterija (procijenjena starost od 2,7 milijardi

Cellular life: RNA, DNA, and proteins { ° .
| / godina).

l DNA evolves

RNA svijet oksigena fotosinteza




MIKROBI I SADASNJOST

Cases of coronavirus outside China
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MIKROBIOM COVJEKA
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THE HUMAN MICROBIOME PROJECT SAYS THE HUMAN BODY
HAS 100 TRILLION MICROSCOPIC L1FE FORMS LIVING IN IT.
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Click on a label for maore information
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Information was encoded in the DNA of a strain of salt-tolerant Halobacterium salinarum. JoE DAVIS

Hardy microbe’s DNA could be a time capsule for the
ages

By Steve Nadis [ Feb. 18,2020, 4:30 PM

Joe Davis is looking for the ultimate time capsule. He wants to preserve a record of humanity that
could survive for eons, to be read by successors to Homo sapiens on Earth or by sapient
extraterrestrials. He has now found the right medium, he thinks: the DNA of an odd microbe that
lives in deposits of rock salt. He believes this archive—protected by salt and renewed by the
microbe—could possibly survive for hundreds of millions of years.

It's a visionary idea, owing as much to art as science. Davis, an artist affiliated with a Harvard
University biology lab, bridges both worlds. His project took a step forward last week with a study



Organisms and
biological entities
studied by
microbiologists
|
can be
|nc|udas |m:|udes
e.g. composed of composed of composedof — composed

Yeasts Algae Escﬁmcma Mamanogens
Molds Protozoa coli

Slime molds

Figure 1.1 Concept Map Showing the Types of Biological Entities Studied by Microbiologists.

* stanicni
* nestanicni

Raznolikost mikroba

—
rRNA sequence change

@ Unvesolved branching order

Figure 1.2 Universal Phylogenetic Tree. These evolutionary
relationships are based on rRNA sequence comparisons. To save space,
many lineages have not been identified.



PODJELA ZIVOG SVIJETA NA CARSTVA
(KRALJEVSTVA)

(Whittaker, 1969)

- 5 CARSTAVA (KRALJEVSTAVA)

Kingdom of Protists

Kingdom of Monerans
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- biljke (Plantae)
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PODJELA ZIVOG SVIJETA NA CARSTVA
(KRALJEVSTVA) J

| GRS (R AT |

NADCARSTVO(KRALJEVSTVO) PROKARIOTTI (Prokaryota)

ANIMALIA
PLANTAE \ (multicellular, /.. FUNGI

Multicellular, -\ ‘IMulticellular,
{Eﬁkal’}‘ﬁﬁﬁ} syl eukaryotic)

Monera

= eubakterije
(Eubacteria)

. PROTISTA
(Euka ic, unicellular
and multicellular)

= arhebakterije
(Archaebacteria)

EUBACTERIA

(Unicellular,
prokaryotic)

/(Unicellular, prokaryotic)




PODJELA ZIVOG SVIJETA NA CARSTVA
(KRALJEVSTVA)

1

[ (Woese, 1990)

- 3DOMENE |

Archaea Eucarya
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Animals Fungi Gram-positives

: Chlamydiae
Slime moulds .
Plants Green nonsulfur bacteria

d Actinobacteria

Algae
._ Planctomycetes
Protozoa Spirochaetes
'. li— Fusobacteria
Crenarchaeota j ;
N h . /] Cyanobacteria
anoarchaeota yd / (blue-green algae)
Euryarchaeota Thermophilic

sulfate-reducers

Acidobacteria
Proteobacteria
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WHY MICROBIOLOGY OUR MEMBERSHIP MEMBERS OUTREACH & CAREERS GRANTS &

MATTERS WORK RESOURCES PRIZES

Homepage » Members' Outreach & Resources » Microbiology Today » Pastissues n E m
> What is life? » Only two domains, not three: changing views on the tree of life

Microbiology Today ONLY TWO DOMAINS, NOT THREE: CHANGING
Current lssue VIEWS ON THE TREE OF LIFE

Past issues Issue: What is life?

Editorial contacts 10 May 2016 ARTICLE

Contribute In 1857, Charles Darwin sent a letter to Thomas Huxley in which he
wrote: “The time will come | believe, though | shall not live to see it,

Advertising when we shall have very fairly true genealogical trees of each great

kingdom of nature.”
Institutional subscriptions

, A tree for all of life — the three-domains tree
Book reviews

Genealogical or evolutionary trees show the relationships between
organisms based upon common ancestry, like the family trees that we
use to investigate our own parentage. For many biologists, Darwin's

dream was realised on the grandest scale when, in 1990, Carl Woese

ARTICLES s “_’:'\‘:—L‘h = : d coll d th Il cellular Lif ld be placed
2 and colleagues proposed that all cellular life could be placed into one
hitps:/dolorg /10.1038/541559-019-1040-x cco}ogy & CVO]ut lon of three separate fundamental groups or ‘domains’ — the Bacteria, the

Archaea and the Eukarya, based upon sequence comparisons of small subunit (SSU) ribosomal (r) RNA
sequences. According to the ‘three-domains tree’, the Eukarya and Archaea are more closely related to each
other than they are to the Bacteria (Fig. 1). Hence, in this tree our closest cousins are the Archaea, a group
of micro-organisms once thought to be restricted to anaerobic and other hostile habitats like hot springs
P hy I ogen o m ic S p rOVideS ro b u St Su p po rt fo r and thermal vents in the degp c?ceanA.Hoxvgver, altho‘ugh the three-domains tree of life has dominated
debate about how to organise life’s diversity at the highest level for the past 20 years or so, there is now
increasing evidence that it is not the best-supported hypothesis for the evolutionary relationship between

a two-domains tree of life kot e

Tom A. Willlams ', Cymon J. Cox?, Peter G. Foster?, Gergely J. Sz6ll6si**¢ and T. Martin Embley™

Hypotheses about the origin of eukaryotic cells are classically framed within the context of a universal “tree of life” based on
conserved core genes. Vigorous ongoing debate about eukaryote origins is based on assertions that the topology of the tree of
life depends on the taxa included and the choice and quality of genomic data analysed. Here we have reanalysed the evidence
underpinning those claims and apply more data to the question by using supertree and coalescent methods to interrogate
>3,000 gene families in archaea and eukaryotes. We find that eukaryotes consistently originate from within the archaeaina
two-domains tree when due consideration is given to the fit between model and data. Our analyses support a close relation-
ship between eukaryotes and Asgard archaea and identify the Heimdallarchaeota as the current best candidate for the closest
archaeal relatives of the eukaryotic nuclear lineage.
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Svjetlosni mikroskop Elektronski mikroskop




" POVIJESNI RAZVOJ MIKROBIOLOGIJE

= Stari Egipcani oko 4000 g.p.n.e. znali su da se neke
bolesti prenose dodirom s bolesnog ¢ovjeka na zdravog

= prozvodnja kruha, piva, vina, sira - koriStenje mikroba u
svrhu fermentacije

= Asirci i Babilonci su prije 3500 g znali da je lepra (guba)
renosiva bolest

poznavali su proces fermentacije

= U Mojsijevoj knjizi pisanoj 400 g.p.n.e. nalaze se podaci iz
kojih se vidi da su stari Zidovi znali da su kuga, antraks,
trahom, Suga i tuberkuloza bolesti koje se dodirom,
odjecom i prasinom prenose sa bolesnih ljudi na zdrave te
da su prakticirali dezinfekciju i izolaciju bolesnika




 POVIJESNI RAZVO] MIKROBIOLOGIJE l

Aristotel (4. st. p.n.e.) - vjerovanje o samoniklom ili
spontanom postanku Zivota (“ spontana generacija”)

= Lukrecije (1. st. p.n.e.) - bolesti uzrokuju nevidljiva
Ziva stvorenja

= Srednji vijek (5-15 st.) je bio razdoblje velikih epidemija
raznih zaraznih bolesti

od kuge (“crna smrt”) je u 14 st. U Europi umrlo oko
50.000000 ljudi (tre¢ina tadasnjeg stanovnistva).

Fracastoro (16. st.) - objavio je djelo «De contagionibus
contagiosis eteorum curatione» - uzrocnici zaraznih
olesti su zivi organizmi i nazvao ih je «seminaria
morbi»

Sifilis — ime pastira iz njegova djela

LHitga ; abefi dii i

wur Gnis abeft, D proprio pura at fludta bive . Inuentss primd profuere ora vadis .
s jrsd 2



POVIJESNI RAZVO] MIKROBIOLOGIJE '

Antony van Leeuwenhoek (17. st.) - promatranje mikroba jednostavnim
mikroskopom

povecanje
50-300X



https://www.youtube.com/watch?v=NrgxvTnoo3A&t=10s

- Francesco Redi (17. st.) - ruSenje teorije o “spontanoj generaciji”
- eksperimentalno dokazao da se li¢inke i crvi¢i u mesu i zemlji razvijaju iz jajasaca koja
tu izlegu muhe.

17. stoljece Pokus F. Redija pokazuje da muhe nisu spontano stvorene u mesu. U uporabljenom sustavu su posude: a) u

izravnom kontaktu s okolinom, b) posuda u kojoj meso nije izloZeno izravnom kontaktu s okolinom i ¢) posuda
prekrivena gazom.




Louis Pasteur (1822-1895) - definitivna potvrda neutemeljenosti
“spontane generacije”

Pasteur’s Test of ,
Spontaneous Generation

* Curved Neck
iy is Removed

: Broth is Boiled Broth Remains F
: f o;oMicrzl::;::is:: MIGOTRImE
i1 Grow in Broth

-mikrobi- uzroc¢nici vrenja

-mikrobi - uzroc¢nici zaraznih bolesti ljudi i Zivotinja

-utemeljenje zastitnog cijepljenja (bjesnoc¢a) - oslabljivanje uzroc¢nika u
laboratoriju

-pasterizacija; anaerobioza
hitps.//www.youtube.com/ ev=00MmMWDbRKW4K8


https://www.youtube.com/watch?v=0OmWbRKW4K8

Louis Pasteur (1822-1895)

- kokosja kolera - uzroc¢nik Pasteurella multocida -
uspjesno kultiviranje

- slucajno otkric¢e da “zaboravljene” kuture stajanjem
postepeno gube virulentnost

- inokulacija kokosi sa starim kulturama P. multocida
pokazala je da su kokosi razvile blage simptome i
su se, a nakon toga stekle imunost na
svjezim kulturama uzroc¢nika kokosje kolere

Aged
bacterial
culture

Fresh
bacterial
culture

No disease
or death

Normal
healthy
chicken

Immune Live
chicken chicken

Normal Dead
chicken chicken



Robert Koch (1843-1910)

otkric¢e uzroc¢nika nekih zaraznih
bolesti (tuberkuloza, antraks, kolera)

primjena cistih kultura

upotreba ¢vrstih hranjivih podloga
(zelatina, agar)

bojanje bakterijskih stanica




Kochovi postulati za priznavanje uzroc¢nika
neke bolesti:

-u bolesnom organizmu mora biti prisutan neki mikrob-uzro¢nik

—_— e  —

S

-on se mora izolirati iz organizma u ¢istoj kulturi

—

h
-izolirana ¢ista kultura mora uzrokovati istu bolest nakon unosenja u
zdravi organizam

ﬁ

3

-iz pokusno zarazenog organizma treba ponovno izdvojiti uzro¢nika
u Cistoj kulturi

—




®

Observe microorganisms
in sick mouse that are not
present in healthy mouse

Isolate microorganism
and grow in laboratory

Healthy

Healthy mouse injected
with the isolated micro-
organism becomes sick

Reisolate identical
microorganism from
sick mouse




I Period 1876-1900 naziva se zlatni vijek bakteriologije

Neka najvaznija otkrica:

- 1879. uzro¢nik kapavca (gonoreje), Neisser
- 1880. trbusni tifus, Eberth

- 1882. tuberkuloza, Koch (tzv. Kochov bacil)
- 1883 azijatska kolera, Koch

84 bojenje po Gramu (Hans Christian Gram)

1884 difterija, Klebs i Loffler; tetanus, Nicolaier

1887 epidemicni meningitis, Weichselbaum
1894 kuga, Kitasato i Yersin

1897 bacilarna dizenterija, Shiga

1888 toksin uzrocnika difterije, Roux i Yersin

1889 toksin uzroc¢nika tetanusa, Kitasato




Sir Alexander Fleming (1881-1955) - otkrice penicilina, pocetak
primjene antibiotika

A

\

- filtrat kulture Penicillium notatum ubija
Staphylococcus aureus - penicilin

- Chain i Florey su procistili supstancu i prvi
put su je upotrijebili 1941. za lijeCenje piogenih
(gnojnih) infekcija ljudi

=

e~
< .




1668 Redi refutes
spontaneous generation
of maggots.

1348 Plague (Black Death)
reaches England.

1665 Hooke publishes
Micrographia. 1765-1776 Spallanzani
attacks spontaneous

1674-1676 Leeuwenhoek generation.

discovers “animalcules.”

1798 Jenner introduces
cowpox vaccination for
smallpox.

1543 Publication of
Copernicus’s work

on heliocentric 1687 Newton's 1775 American
solar system 1620 Francis Bacon Principia published.  Revolution begins.
argues for importance 1859 Darwin’s

of inductive reasoning Origin of Species

in scientific method. 1861-1865

1854 Snow traces
cholera source to water
pump.

American Civil War

1876 Bell invents
1879 Edison’s telephone.

first light bulb

1889 Eiffel Tower

completed. 1887-1890

Winogradsky studies
sulfur and nitrifying
bacteria.

1885 Pasteur
develops
rabies vaccine.

1893 Munsch
paints The Scream.

1888 Beijerinck
isolates root
nodule bacteria.

1898 Spanish-
American War

1911 Rous discovers a
virus can cause cancer.

1915-1917 D’Herelle
and Twort discover
bacterial viruses.

1899 Beijerinck proves
virus causes tobacco

1900 Planck mosaic disease.

develops
quantum theory.

1903 Wright brothers’

first powered aircraft 1918 World

War I begins. 1917 Russian

1905 Einstein’s Revolution

theory of relativity 1918 Influenza pandemic
1908 First kills over 50 million people. 1927 Lindbergh’s
Model T Ford Fe transAtlantic flight
1 Hitl
1937 Krebs bacomes | 1929 Stock
1939 World Sfts?cc’zsf;c . chancellor market crash
i i | .
War Il begins. Y of Germany.

1945 Atomic bomb
dropped on Hiroshima.

1953 Watson and

1950 Korean War Crick propose

1861 Pasteur disproves
spontaneous generation.

1876 Koch demonstrates
that Bacillus anthracis
causes anthrax.

1884 Koch’s postulates
published; Metchnikoff
describes phagocytosis;
autoclave developed;
Gram stain developed.

1923 First edition of
Bergey’s Manual

1928 Griffith discovers
bacterial transformation.

1929 Fleming
discovers penicillin.

1932 Knoll and Ruska
build first electron
microscope.

1990 First human

begins. DNA double helix. EIEETY
testing begun.
1961 Jacob and Monod CEERANTY
ropose /ac operon. -
T 4 isolated and 2010 First
N identified by Gallo bacterium with
219.70 Sast zitthsmlth and Montagnier; synthetic genome

1961 First e:ggxlejglr::s:z on Mullis develops 1992 Fi constructed.
human : PCR technique. irst
in space 1977 Woese divides human trials 2005 Genome of

prokaryotes into

Bacteria and Archaea. therapy

1969 Neil Armstrong
walks on the moon.

1973 Vietnam
War ends.

1991 Soviet
Union collapses.

1980 First home
computers

1981 First space
shuttle launch

2001 World Trade
Center attack;

Anthrax bioterrorism

attacks in U.S.

of antisense

1918 influenza
virus sequenced.

2003 Second 2014 2-year
war with Iraq; Ebola 2019 COVID-19
SARS outbreak outbreak pandemic
in China begins.
2010 H1N1

influenza outbreak

Povijesni kontekst nekih od znacajnih
otkrica i dogadaja u razvoju
mikrobiologije



VELICINA BAKTERIJSKIH STANICA ]

Specimen Approximate diameter or
width x length
innm

Oscillatoria

Red blood cell 7,000

E. coli 1,300 x 4,000

Rickettsia 475

Poxvirus 230 x 320

Influenza virus 85

T2 E. coli bacteriophage 65 x 95

Tobacco mosaic virus 15 x 300 s

Poliomyelitis virus 27 -
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VELICINA BAKTERIJSKIH STANICA J

okruglaste bakterije: 0,5 - 1,0 pm (promjer) 8?%’
Stapicaste bakterije: 0,5 x 5,0 um =%=§

jedne od najmanjih: Dialister pneumosintens (Stapi¢ 0,15 x 0,30 pum), bakterije roda
Mycoplasma i ‘Candidatus Phytoplasma’ (pleomorfne stanice promjera od 0,30 um) te
rikecije (rod Rickettsia; pleomorfne stanice promjera od 0,30 - 0,80 um)

ultra-male bakterije otrivene u podzemnim vodama (promjer manji od 0,20 pm)

( )

Patescibacteria (Candidate Phyla Radiation) - CPR bakterije - filogenetska skupina
ultra-malih bakterija — uglavhom simbionti
FAY

jedna od najvecih vrsta: Spirillum volutans (spiril 1,5 x 15 um) E%a’: §’

ekstremni primjer: Epulopiscium fishelsoni (u ribama iz porodice Acanthuridae) - 80 x
600 pum (milijun puta veé¢i volumen od tipi¢ne bakterije kao $to je E. coli), te
Thiomargarita namibiensis, do nedavno najveca otkrivena bakterija - duga do 750 pm
(vidljiva golim okom)


https://www.nature.com/articles/ncomms7372

= >022. — ‘Candidatus Thiomargarita magnifica’, filamentozna bakterija duga oko 9gooo um! -
otkrivena u moc¢varnim Sumama mangrova na karipskom otoku Guadaloupe
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Largest bacterium ever found is
surprisingly complex

‘Microorganism’ is a misnomer when it comes to centimetre-long Thiomargarita
magnifica.



The filamentous Thiomargarita magnifica cells have more complex internal organization than do typical bacteria.Credit: Olivier Gros/Lawrence Berkeley National Laboratory




www.youtube.com/watchev=woG-y1Y1vOY



https://www.youtube.com/watch?v=woG-y1Y1vOY

Epulopiscium fishelsoni




Thiomargarita namibiensis




lLMORFOLOGI]A BAKTERIJSKIH STANICA J

N

= prema obliku bakterijskih stanica razlikujemo tri glavne skupine:

1. okruglaste

2. Stapicaste

3. zavojite (spiralne)

R B J f -
‘_:_”\‘_“ > . - T.~“
) @ 7l e O
Coccus Coccobacillus Vibrio Bacillus

- ?.__ .
. . 2 | 2 /

S O AN v

\N\_A Qa}lg %2004 D%unke rost

Spirillum Spirochete




1. okruglaste bakterije ili koki (lat. coccus, od gr¢. kokkos - zrno)

« sferi¢ne, ovalne, oblika jajeta, oblika graha

»  zdruZeni oblici: diplokoki, streptokoki, stafilokoki, tetrakoki (tetrade),

sarcine
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http://science.nhmccd.edu/Biol/wellmeyer/bacteria/morpcocci.jpg

I diplokoki J \.
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- streptokoki
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tetrakoki
(tetrade)
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2. Stapicaste bakterije ili bacili (bacillus, od lat. baculus - $tapic)

« izduzene, cilindri¢ne, Stapicaste

» zdruzeni oblici: diplobacili, streptobacili, palisade, kokobacili
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http://science.nhmccd.edu/Biol/wellmeyer/bacteria/morpbac.jpg
http://en.wikipedia.org/wiki/Image:Bacillus_subtilis_Gram.jpg
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(b) L. pneumophila—rods in chains




‘L& zavojite (spiralne) bakterije J

« vibriji — savijeni Stapici ili oblika zareza
» spirili — ¢vrste, rigidne spirale

» spirohete (borelije, treponeme, leptospire)

vibrio

spirillum

" Spirochete

Vibrio Comma’s form
Bdellowibirio

Corkscrew's form
Borrelia burgdorferi

Filamentous spirochete



vibrio (mnoz. Vibrijiﬂ
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spirili / e
®

(a) Campj//obacter jejuni—spiral-shaped !

Kigure 2.1 Example of Flagella Staining. Spirillum volutans with
bipolar tufts of flagella (x400). (See also figure 3.33.)
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(b) Borrelia burgdorferi—a spirochete

Treioonemé ballldum



LU
Slika 1-20. Razmaz iz kul-
ture bakterije Leptospira
icterohaemorrhagiae |Lep-
tospira ikterohemoragije].
Vide se brojni mali zavoiji, a
na kraju su kukice.

Treponema pallidum



ﬂ 4. ostali oblici ]

« arkule (oblik spljostenih kutija)

» astre (zvjezdastog oblika)

(a) Star-shaped bacteria

» filamentozne (koncaste; nitaste) - stvaraju hife

* bakterije bez stani¢ne stijenke - pleomorfne ili polimorfne (pojavljuju se u razli¢itim
oblicima: mikoplazme, fitoplazme, neke arheje)
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ntous bacterium

Mycoplasma mobile ‘Candidatus Phytoplasma asteris’

https://


http://www.youtube.com/watch?v=lOUGvQa4aVA

NOMENKLATURA BAKTERIJA

= prema morfologiji: Staphylococcus aureus, Staphylococcus
epidermis, Methanosarcina mazei, Treponema pallidum, Borrelia sp.,
Bdellovibrio bacteriovorus, Leptospira interrogans, Vibrio cholerae,
Sreptococcus pneumoniae, Bacillus thuringiensis, Bacillus anthracis,

Spirillum sp.

= prema istraziva¢ima: Escherichia coli, Pasteurella sp.

LInternational Committee on Systematics of Prokaryotes (ICSP)




