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I A MAOGOYME.......

Elcaywyn otn MikpoBloAoyia: Mikpoopyaviopoi. Mikpoopyavicpoi kat MikpoBloAdyol.
JUvtopn totoptkn €EEAEN TG MikpoBloAoyiag. H cupBoAn TwV HIKPOOPYAVICHWY GTOV TAAVATH
M. Xtowxewwdng Bloxnueia Ttou pIKpoBlakoU Kuttdpou. Taflvopnon - ovopatoAoyid.
MikpoBlako kuttapo (MpokapuwTtiko Kal EukapuwTtiko). Alagopomoinon. MeVIKEG OLOTNTEC
TWV BaKTNpiwy - WV - HUKATWY - TAPAGITWY.

MikpoBlakn Opéwn, auv€énon kat Kivntikn: Mepi

. OPEMTIKWY ATMAITACEWY TWV HIKPOOPYAVICHWYV.

| Katnyopieg pIKpoopyaviopwy availoya HE TOV TPOTO

- OpeYyng toug. MIKpOBILOAOYLKA BpeENMTIKA

utootpwpata. MikpoBlakn auv€énon o KAELOTO Kal

avolKTO mepIBAAAOV - ZUuVEXNC KAAALEpYELA.

— E€cIOIKEUPEVEG HIKPOBLAKEG TEXVIKEG Yyla TNV

SR 05 SOAS r& ar gle KAAAEPYELA TWV HIKPOOPYAVICHWY OTO €£PYACTHPLO.
Amooteipwon, amoAupavon, avrlontpia
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1 A MA®OYME.......
L cology

MikpoBiakn OikoAoyia/MolKIAOTNTA: ZUUBIWTIKEG OXECELC HIKPOOPYAVIOHWY Kal HIKpoBlaka
gevolaitnpata. MNaboydvol pikpoopyaviopoi. KukAol tou avBpaka, udpoyovou, OEUyovou,
alwtou, Beiou, Pwoopou, clONPoU Kal AAAWY oTolXeiwv. O pOAOC TWV PIKPOOPYAVICHWY OTIC
mapamavw oOladikaciec. H mapoucia maboyovwyv Kal pn HIKPOOPYAVIOHWY OfE TOLKIAIQ
UOATIVWY KAl CTEPEWV OlKoouoTnpatwy/Tpoplua. BlopepBpaveg-Zxnuatiopog BlopyeuBpavwy,
1010TNTEG, MaboyEVeld.

~ ENVIRONMENTAL

E Microbial

=N MICROBIOLOGY
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I A MAGOYME.......

Mikpoopyavicpoi Kat acOéveleg / Aolpweelg: Oplopog TG AoIPWENG KAl XAPAKTNPLOTIKA
TnG. MaBoydvol kat Ouvntikd maboyovol HiKpoopyaviopol/ ZupBlwTIKA Kal madoyovog
xAwpida. Mnyéc Aolpwéewv. Tpomot petadoong Kat €€amAwons. EvOovoookopelakég
AOWPWEEIG Kal AolHWEEIG TNG Kowvotntag. Avixveuon twv Aolpwewv ota ouyxpovda
HIKPOBLOAOYIKA €pyactnpld. XUCTNHATA aAVTIHETWIONG (EPBOALA) Kal EmMTAPNONG TWV
AOLHWEEWV.

Eicaywyn otnv loAoyia/ MukntoAoyia/ NMapacitoAoyia
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INHAVTIKOTEPEC AOIHWEELG KAl AVTIHETWITION TOUC
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Eicaywyn otnv Yylelvi,

A MAGOYME.......

EmodnuioAoyia pikpoBiwv Kal e@appoywy Toug otn Anpooia Yyeia:

Oplopog NG emdONpiag Kat tou emMONUIKOU OTEAEXOUG. Ava@opd o€ TEPLOTATIKA EMONHLWV

oUP@pwWva pe tn ouyxpovn

BiBAloypawpia (Disease case histories) Kat ol MepUTTWOELS 6TN Anpoctla

Yyeia. Alaxeipion emonpiwy (Risk Assessment, Disease Management). O poAog tnG PUAOYEVEDNG
otnv €€EAEN tng EmdnpioAoyiag.

' The Epidemiologic Triad
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I A MAGOYME.......

Epyaotnplakn avixveuon Kal amopovwon HIKpoBiwv: Mikpookomiknl €€€taon/ Xpwoelg,
OPOAOYIKEG £EETACELG, TO cuotnua Film Array otnv avixveuon HiKpoopyavicpwy o€ BloAoyikda
ociypata. Moplakeg e€etaocelg/ Ot e@appoyéc tng PCR otnv epyactnplakn avixveuon

Baktnpiwy, v, Tapacitwy.
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I A MAGOYME.......

Mopiakn - Bioxnpiki tautomoinon: KAaoikn Bloxnuikn tautomoinon [ouotnua API, BloXnHIKEG
doklpaoieg m.x. kKataAdong, KOH k.a.], Moplakn tautomoinon HE AVIXVEUCNH GUVTNPNHEVWY
yovidiwy, wv, mapacitwy. Epappoyég tng Real Time PCR.

AGCT e

Nucleotides=used to t

=

create the Primers=specific to the
complimentary DNA  section of DNA to be
DNA : strand. copied
=genetic
wiene REACTION BUFFER + water
copied. enables the chemical

reaction 1o take place.

5'f “;
r _3

Probe

Taq polymerase=enzyme that reads ! = .
the original DNA sequence and In addition, Tagman requires

makes a complimentary copy a specially labelled probe.

Nebiasa ®0



I A MAGOYME.......

MikpoBiakn euaiocOnoia ota avtiBlotika: Elcaywyn ota avrtiBlOTIKA, XNnHEOBEPATTEUTIKA,
avTIoNTITIKA, amoAupavTtikd. Elcaywyn oTIG avTl-JUKNTIAKEG KAl avtl-UKEG Bepameieg. Eupewg
XpnolgomoloUpeva avtiBloTiKA Kal n totopia toug. AviiBloypappa. Mnxaviopoi avioxng twv
Baktnpiwy Kal n YeVveTlki toug Bdon. Kataypagn kat €AEyxog TNG HIKPOBLAKAG avVTOXNC.
AVTUKA. AVTIHUKNTIAKA KAl avTUTapacttika gdappaka.

CLINICAL AND
LABORATORY

STANDARDS
INSTITUTE®

EUROPEAN COMMITTEE
E l l | AS I ON ANTIMICROBIAL
SUSCEPTIBILITY TESTING

European Society of Clinical Microbiology and Infectious Discases

IS a free
software developed
by the WHO
Collaborating Centre
for Surveillance of
Antimicrobial
Resistance for

laboratory-based
surveillance of

N\
Orgamsatron Sy
= resistance.




EIZATQIH 2TH MIKPOBIOAOI A

MikpoBloAoyia eival o KAAOOC TNG EMIOTAMPNG TOU ACXOAE(TAlL HE TN MHEAETN TWV
HIKpoopyaviopwy (Baktnpla, oi, mapdoctta, PHUKNTEG), TNV BloAoyia TOug, TIC CUUBIWTIKEG
TOUG OXECEIC PE TOUG AAAOUC HIKpoopyaviopoucg, aAAd Kal PE Ta TOolKiAa evolaltnparta ota
omola evtomiovtat.

Me TI¢ aAANAETIOPACELC TWV HIKPOOPYAVIOHWY HE TOV AVOPWTIO: Ol TMEPICCOTEPOL (. 0. Eival
wEAIUOL yia tov avBpwro!

‘Eva pikpd mMocooTo HIKpoopyaviopwy gival maboyovol, ol omoiot €xouv tnv duvardtnta va
Onploupyouv Aolpwdn voonpata avaloyd Pe Tov aplOpo toug, tnv OLEICOUTIKOTNTA TOUG, ThV
mapaywyn Ttoflvwy, TNV TMUAN €l0000U OTO AVOPWTIVO CWHA KAl TNV Tapoucia AAAwv
HIKPOOPYAVICHWY. 5 General Microbiology fields

Microbiology includes study of

Applied microbiology
Industrial Microbiology

agriculture Microbiology

Public health
microbiology

Bacteria
)
,"; <o

e

o

“")
Vo

Basic microbiology
cytology, genetics,
physiology

Medical microbiology
Viruses

Protozoa Algace



EIZATQIH 2TH MIKPOBIOAOI A

latpikn MikpoBloAoyia: acxoAsital PE TIG ACBEVEIEC TWV AVOPWTIWY Kal TwV {wwV.
Avayvwpilel TOUG AITIOAOYIKOUC TTAPAYOVTEG TTOU CUUBAAAOUY oTnV avantuén AoHwdwY
VOONHATWY KAl TPOTEIVEL TPOTIOUC AVTIHETWTILONG.

Mewpyikn MikpoBloAoyia: acxoA&ital PE TIC CUMBIWTIKEG OXECELG TWV M. 0. HE TO XWHd, TO
VEPO, TA (PUTA KAl TA YEWPYIKA Tpolovta. Avtipetwilel putomaboyova mou dnpioupyouv
mpoBANpata o {WTIKAG onpaciac KAAAEPYELEC.

MikpoBiloAoyia Tpo@ipwy Kal FaAdKTOKOMIKWY: ACXOAEITAL PE TA TPOWLHOYEVN TTaBoyova (1.
X. Salmonella), aAAd Kal PE TNV EQAPHUOYN ‘KAAWV’ Y. 0. OE YAAAKTOKOUIKA (TTPOBLOTKA).
Biopnxavikn MikpoBloAoyia: acxoAsital Je TNV Xpnon Twv M. 0. otnv dngiloupyia
Blopnxavikwy mpoloviwy OTwe avTiBlotikd, euBoAla, Bitapiveg, eviupa K. d.
MikpoBloAoyia Anpooiag Yyeiag: aoxoAcital pye tnv Alaxeipion twv Emdnuuwy (Disease
Management) kat TI¢ emMMTWOoELS otn Anpoota Yyeia. Avamtucosl cucTnPAtTa mMTAPNONG,

avagopdag Kal Kataypa@ng tTwv emonulwy. ZUoXeTi{el Tov aAvOpwTo dpeoa Pe 1o mEPIBAAAOV
(One Health) -

= General Microbiology fields

Applied microbioclogy
Industrial Microbiology

agriculture Microbiology

Public health
microbiology

Basic microbioclogy
cytology., genetics,
physiology

Medical microbioclogy



EIZATQIH 2TH MIKPOBIOAOI A

Ot Y. 0. pymopEl va €ival €ite JOVOKUTTAPOL EITE PIKPOOKOTIIKOL TTOAUKUTTAPOL
opyaviopol. Ta KUTTapa PIOPEL va ival EUKAPUWTIKA (PE TTUpnva) OTwe ot HUKNTEG
KAl Td TPWTIOTA, N TPOKAPUWTIKA (XwpIC Tupnva) omwg Ta Baktnpidla Kat Ta apxato
Baktnpla. H pikpoBloAoyia acxoAsital Kat pe tn Opdon Twv lwv, av Kat autoi Ogv
amoteAouv {wvtavoug opyavicpoug. Compasition of the Miscobial Waorld:

Ot u. o. undapxouv MANTOY!!! R SAE SRR

fack truc mambrane delamitod seclewun

>80% tNng Lotopiag Tng
{wng NTav pikpoBlakn!

« Emcaryotes: mmoophologically
complcx with a true mcmbeane
enclmed nucicus

AvOpwToG: puCIoAOYIKN XAwpida, acBEVEIEC

Mewpyia: KUKAOG BPETTIKWY CUCTATIKWY, puToTTadoyova
Tpo@Ipa: TPOWPIPOYEVH VOOHUATA, TAPAYWYN YOAAKTOKIHIKWY,
Hmupag

NepG: BloAoyIKOG KaBaplopog, pikpoBlakoi OEiKTEC ToLOTNTAC
vepou

Bioe€uyeiavon: amolkodopnon Twy putaviwy

BlotexvoAoyia




EIZATQIH 2TH MIKPOBIOAOI A




Focus Von Leeuwenhoek
Knob Microscoge
(circa Late 1600s)

Sample
Translator

Lens

Sample
Holder

Figure 3

Aristotle: ot {wvtavol opyavicpoi mpoEpxovtal amo un {wvtavoug opyaviopoug, 383-322 nx
G. Fracastoro: ‘Ot acBéveleg opeidovtal oe adpata EpBla avtikeiyeva’ , 16o¢ uX al.
R. Hooke: BAEmel KUTTApa KATwW Ao TO PIKPOOoKOTIO tou. Eloayel tnv €vvola “cell”, 1665

A. Leeuwenhoek: €lcayel T0 MPWTO HIKPOOKOTIO, 1632-1723 kat Mapatnpel «pikpa {wa» o€
VEPO Alpvng, 1677

L. Pasteur kat R. Koch: ZuoxeTlopdg HikpoBiwv pe tnv mpokAnon acbevelwy , 1822-1910

R. Koch: amodslkvUel tn ouoxétion Metatu tou Baktnpiou Bacillus anthracis HE TN
pupatioon!!

L. Pasteur: €lcayel tnv €vvola tou €pBoAiou pe TNV avamtuén epBoAiwv yla tnv avepoBAoyld
KAl Tn AUood, Ve KABLEPWVEL TNV TTACTEPIWON WC TPOTIO CUVTNPNONG TWV TPOo@ipwV!!

C. Chamberland: avakaAuUmtel toug OUC Kal To POAO TOug otnv avamtuén OlaPopwyv
acBesveiwv, 1851-1908

A. Fleming: AvakdAuyn tng mevikIAAivng, 1881-1955




Discovery era

“Spontaneous generation”

)?f‘s"totle (384-322) and others believed that living
organisms could develop from non-living materials.

In 13 century, Rogen Bacon described that the disease
caused by a minute “seed” or “germ”.

Antony Van Leeuwenhoek (1632 — 1723)

» Descriptions of Protozoa, basic types of bacteria, yeasts
and algae.

» Father of Bacteriology and protozoology.

* In 1676, he observed and described microorganisms
such as bacteria and protozoa as “Animalcules”.

* The term microbe is used by Sedillot in 1878.

Parthasarathy, 2011
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"readily observable that aphids arise from the

Discovery era

Spontaneous Generation Debate

The belief in the spontaneous
generation of life from
nonliving matter was introduced
by Aristotle, who lived around
350 BC.

According to Aristotle, it was:

dew which falls on plants, fleas from putrid
matter, mice from dirty hay.”

This belief remained
unchallenged for more than
2000 years.

Arnistotie: 384 - 322 B.C.

Until...

Parthasarathy, 2011



Discovery era

* First person to see
bacteria

 Single lens microscope

Parthasarathy, 2011



Transition era

\Francesco Redi (1626 - 1697)

+~He showed that maggots would not arise from decaying meat,
when it is covered.

John Needham (1713 — 1781)
» Supporter of the spontaneous generation theory.

* He proposed that tiny organism(animalcules) arose spontaneously
on the mutton gravy.

» He covered the flasks with cork as done by Redi, Still the microbes
appeared on mutton broth.

Lazzaro spallanzai (1729 — 1799)
* He demonstrated that air carried germs to the culture medium.

» He showed that boiled broth would not give rise to microscopic
forms of life.

Parthasarathy, 2011



Golden era

| Louls Pasteur
» He 1s the father of Medical Microbiology.

* He pointed that no growth took place in swan neck shaped
tubes because dust and germs had been trapped on the
walls of the curved necks but if the necks were broken
off so that dust fell directly down into the flask,
microbial growth commenced immediately.

e Pasteur in 1897 suggested that mild heating at 62.8°C
(145°F) for 30 minutes rather than boiling was enough to
destroy the undesirable organisms without ruining the
taste of the product, the process was called
Pasteurization.

Parthasarathy, 2011



Golden era
e

/« He invented the processes of
pasteurization, fermentation and the

“development of effective vaccines
( rabies and anthrax).

e Pasteur demonstrated diseases of

silkworm was due to a protozoan parasite.

Contributions of Loius pasteur:
* He coined the term “microbiology”, aerobic, anaerobic.
* He disproved the theory of spontaneous germination.

* He demonstrated that anthrax was caused by bacteria and
also produced the vaccine for the disease.

» He developed live attenuated vaccine for the disease.

Parthasarathy, 2011



Golden era

paB
Robert Koch (1893-1910)
» He demonstrated the role of bacteria
\\i& causing disease.
* He perfected the technique of isolating
bacteria in pure culture.

* Robert Koch used gelatin to prepare :
solid media but it was not an ideal because
(1) Since gelatin 1s a protein, it is digested by
many bacteria capable of producing a proteolytic
exoenzyme gelatinase that hydrolyses the protein to
amino acids.
(1) It melts when the temperature rises above 25°C.

Parthasarathy, 2011



Golden era

Robert Koch demonstrated ;
the first direct role of a Koch's postulates

bacterium in disease

"Koch's postulates” (1884), the critical test for the involvement of
a microorganism in a disease:

1. The agent must be present in every case of the disease.

2. The agent must be isolated and cultured in vitro.

3.The disease must be reproduced when a pure culture of the
agent 1s inoculated into a susceptible host.

4. The agent must be recoverable from the experimentally-infected
host.

This eventually led to:

*Development of pure culture techniques
*Stains, agar, culture media, petri dishes

Parthasarathy, 2011



Golden era

Richard Petri (1887)
* He developed the Petri dish (plate), a container used
for solid culture media.

Alexander Flemming

* He discovered the penicillin from
penicillium notatum that destroy
several pathogenic bacteria.

Parthasarathy, 2011




2nuavtikec AvakaAvyeic......

Bacteria:

» Hansen (1874) — Leprosy bacllus

« Neisser (1879) — Gonococcus

» Ogston (1881) — Staphylococcus

* Loeffler (1884) — Diphtheria bacillus
* Roux and Yersin — Diphtheria toxin

Viruses:

» Beijerinck (1898) - Coined the term Virus for filterable
infectious agents.

» Pasteur developed Rabies vaccine.

» GoodPasteur - Cultivation of viruses on chick embryos.

o Charles Chamberland, one of Pasteur’s associates
constructed a porcelain bacterial filter.

» Twort and d 'Herelle - Bacteriophages.
* Edward Jenner - Vaccination for Smallpox.

Parthasarathy, 2011



Modern era

\Nebel Laureates
Years

Nobel laureates Contribution
1901 Von behring Dipth antitox
1902 Ronald Ross Malaria
1905 Robert koch Tb
1908 Metchnikoff Phagocytosis
1945 Flemming Penicillin
1962 Watson,Crick Structur DNA
1968 Holley,Khorana Genetic code
1997 Pruisner Prions
2002 Brenner, Hervitz Genetic regulation of organ

development &cell death

Parthasarathy, 2011




PART ILI.....



Non-hving beings (rocks)

Linnaeus system

Carl Linnaeus —
Swedish Biologist

lived from 1707-
1778

Father of taxonomy
Developed the
hierarchical system
of classification and
binomial
nomenclature

History of Taxonomy

a. Aristotle Early Classification system

» Greek philosopher more than 2,000
years ago

» Classified things- Plant or Animal
-~ Grouped Animals into Land Dwellers, Water
Dwellers, and Air Dwellers.

—-Also grouped Plants into 3 categories, based
on differences in their Stems.

of classification

Aristotle's Classification System
£ IR
Living Things

Animal
Plants e g

Land Water
small Medium Large .

Linnaeus ouotnpa yia tnv

EMOTNHOVIKIA ovopatoAoyia

1.Tévoug
2.JUYKEKPLIUEVO ETTIOETO

Saxena, 2015




TAZINOMHZH-ONOMATOAOIIA

2 Kingdom classification

*The two kingdom classification system was given by Carlous Linaaeus
in 1758.
All Living Beings

l : |
Kingdom Plantae Kingdom Animalia
— Present <+ Cell Wall —» Absent ™
Plants —1— absent «<— Locomotion —» Present —— Animals
— Do not eat “4+— Mode of Nutrition —» Eat )
— Absent <— Response to External —% Present —
(Except some Stimuli
— lower nts |
Absen‘:h ) <~ Contractile system > Present
(Except diatoms,
Chlamydomonas,
Euglenocids)

To KaBe BAGIAELO XWPIOTNKE 0E TAEEIC KAL OTN OUVEXELd OPadOTIOINCE TIC TAEELG

(02 (PU?\C( OO0V aopda ta C(L)CI KAl O0€ THNHATA OoooV a@opda Ta ¢puta Saxena, 2015



TAZINOMH2H-ONOMATOAOIIA

Kingdom Protista
Kingdom Plantae

Kingdom Animalia

MAECKEL

Eioayei eva akoun BaociAgio ocuupwva pe
TIC OMTIKEG TTAPATNPNOEIC TOU.............

Saxena, 2015



TAZINOMH2H-ONOMATOAOI'IA

Old school taxonomy: Ta&ivopnon
oUH@WVA HE TNV CUUTIEPLPOPA TOUG Kal

TNV EUPAVION TOUG

Saxena, 2015

Starfih

Animals (1) wish o notechord,
arodlike structure that devel.
ops into ¢ bockbone among
vertebroles

Animals (1) with ¢ netachord that (2) nurse

(feed milk ro) their young

Animels (1) with & notochard thet (2) rerse their young, and have (3) long
shorp froet teeth

Animels (1) with o notechord that (2] surse their young, ond have (3} long sharp
front teeth and (4) bushy tolls

Animals (1) with o notochard thet (2) nerse their yoeng, have (3) long shorp front teeth
ond [4) bushy tails, ond (5) ckmb frees

Animals (1) with a notochord that [2) murse theilr young, hove (3) ong sharp front teeth ond (4) bushy
roils, [5) cimb trees, and [4) heve Brown fur on their bocks ond white fur on their underparts

ANIMAL KINGDO)

KINGD

PHYL

s

ORD

FAM

SPECHE

A

A



TAZINOMH2H-ONOMATOAOIIA

Me TNV avakaAuyn tou OmTIKOU Kal NAEKTPOVIKOU HIKPOGKOTTiOU
opiletal To ‘KUTTAPO’ KAl £TCL KAl N Tapouasia n pn
OXNUATIOPEVOU TTUPNVA.

N

NMPOKAPYQTIKA EYKAPYQTIKA
Prokaryote ve Eukaryote
"‘“'r";"“: f.' e ""'652:?.2.".'-5’.3"‘"
z g Eduard Chatton
@,O 1925
Z& A
g Y
kr)ir'. L¥osyole
Prokaryota Monera
Protista
Eukaryota Animalia
Herbert
Plantae Copeland
1956

Saxena, 2015



Francis Crick James Watson Maurice Wilkins Rosalind Franklin

1953: pyeA€tn TG SOUNG TOU
DNA

Base pairs (e

Adenine Thymine
Guanine Cytosine

Sugar phosphate
backbone




TAZINOMH2H-ONOMATOAOIIA

H 6€on twv pukntwy 0gv NTav akopn KaAa Eekadapn... €tol to 1969
o Robert Whittaker sicayel éva véo BaciAglo, auto Twv MUKATwWY

. The
traditional
e, five-
g
stem :
classification FUNE
— Fungi are a eukaryotic, heterotrophic, usually multicellular group

having multinucleated cells enclosed in cells with cell walls.

— They obtain their energy by decomposing dead and dying
organisms and absorbing their nutrients from those organisms.

— Examples: Mushrooms, moulds, yeast

Saxena, 2015



TAZINOMH2H-ONOMATOAOIIA

"Woese arqued that, onthe basis of differences in 165 rRNA genes,

Plan,ae _' \ F

o

Domain Eukaraya (al eukaryoles including

animals, plants, fungi and progsts ), Doman
clena (rue” bacteria such as E. col

Protista LactobacWus bulgaris, and Cyancbacieria)
and Domain Archaea (organisms that ive in
«aeme environmants such as high

I eMperature of extrame salinity, of produce

these two groups and the eukaryotes each arose separately from an Fung/ paimalia | Systematics '
negstor with poorly devel ie machinery, often calk Eukaryota |
8 *In 1990, Woese proposed he three domain
' scheme of classiication consisting of
|

Woese, 1977 ‘9«9%0 methane ges)
&)

Prokaryota °

Tree of Life N e —
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N 4
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f o \ ?\ X | \../.f:'.ﬁf_\_”
' . ¢ \ 7 ety ||
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Eukapuwrtika: duta, Muknteg, Zwa, MpwTtiota N c\\w-\-\/ .
Baktnpua: E. coli, Lactobacillus, Cyanobacteria 7~ T

’ ’ r aoaen A8 Ovinnion O, S / e
Apxaia: opyaviopoi mou {ouv oe akpaid™ [ e 7 | .
meptBAAAovta OmwC UWYnAEC Beppokpaoieg, / | = / | . e
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Saxena, 2015 N —



TAZINOMH2H-ONOMATOAOIIA

New school taxonomy: Tafivounon
OUMPWVA UE TA YEVETIKA TOUG
Xapaktnplotika (16sRNA)
Kary Mullis, Nobel

16s rRNA i Award, 1993 (PCR)
and its use — -

-
N e
\
B e

\ s .

o
L

Eival to molo Koivo |
OUVTNPNHEVO YOVidlo
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New school taxonomy: Tafivopunon Environmental samples
OUMPWVA UE TA YEVETIKA TOUG
Xapaktnplotika (16sRNA) e
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 bp
QAT ¥ Genomic DNA
CONSERVED REGIONS: unspecific applications ¥ v, B
VARIABLE REGIONS: group or species-specific applications .,' 3 : 3
- ’},’ -“,r."'
‘Eivat pépo¢ tnc 30s povdadag tou plBoowHATOC TOU {; };(‘:}} PCR and sequanchg
TTPOKAPUWTIKOU KUTTAPOU. .

*AToteAsital amo UYPnAd oUVINPNHEVEG TEPIOXEG: UTTOKELVTAL

o€ TMOAU xapnAoug puBpoug avamtuéng 165 (RNA sequencing

ME EIAIKOYZ EKKINHTEZ A TI
2ZYNTHPHMENEZX MNEPIOXEZ

SeQUENCE COMPAnson

AAAHAOQOYXIZH THZ
‘ENIZXYMENHZ MNEPIOXHZ’
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RNA
Basse GCUACGGAGCUUCGGAGCUAG

Codon Codon 1 Cooon 2 Codon 3 Codon 4 Codon 5 Cocon & Cooon 7

Aminoacid  Alanine Threonine Glstamate Leucine Arginine Serine  Stop
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New school taxonomy: Tafivopunon
OUMPWVA UE TA YEVETIKA TOUG

Soardes
Carerum
Pasimachus
Plwr optoptes
Brachinus armiger
Brachinus hirsutus
Aptinus
Pseudomorpha
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New school taxonomy: Tafivounon
OUMPWVA UE TA YEVETIKA TOUG
XAPaKTNPIoTIKA (16SRNA)
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New school taxonomy: Tafivopunon
OUMPWVA UE TA YEVETIKA TOUG
Xapaktnplotika (16sRNA)

fn
Chiamydophila

ey
m 0 mankedl KOOI Chlamydia

Borrela

Spirochaetes
Treponema

Actinobacteria  gifidobacterium

Bacterosdes Chlorobwum

Deinococcus
| N——

0.1 substitutions per site

(High GC Grams+)
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|

New school taxonomy: Ta&ivouno )
. y- ! §ivounon Eukaryotic
CUHPWVA JE TA YEVETIKA TOUG
XapaKTNEIoTIKA (16sRNA) Algae
Prokaryotic Fungi
Eubacteria Archaeabacteria Protozoa
Bacteria Archaea Eukarya
Animals
Green nonsulfu Entamoebae ,,S,'gfé,%
bactena Euryarchaeota \ Fungl
Mitochondrnon Memanosarcma
Gram- " Crenarchaeota mr?oann(g-n \ /IE\;J‘:)?)TI'OOS — Plants
Molhano\ \ e l Ciliates
. B,
e S0 \Flagellates
B
Trichomonads

Thormoproteus
\coccus \ \ £ -
/ \

\
Proteobacteria \ PO% itive |
ol bacterial

[ Pymdfct)u'n

Chloroplast \
\ \ f
B Cyanobacteria \\'\& ’ | Th@’"’{i’ccus
lavobacteria i) | ‘ Marine
= ' roﬁobus
e \‘\\ \ | Crenarchaeota py = __—~Methanopyrus \
\ Korircrneot a / \
Thermotoga > \\
Thermodesuffobacterdum — e \ Microsporidia
//.
— Diplomonads
(Glardia)

Aquifax
Universal Ancestor
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New school taxonomy: Ta&ivopnon
OUM@WVA JE TA YEVETIKA TOUG
Xapaktnplotika (16sRNA)

The Bacteria

snobacter -

Phylogenetic tree of the major lineages
of Bacteria based on 16S ribosomal RN A
Sequence comparisons
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Cavalier-
Smith, 2004

Xapaktnplotikda:

FeveTika: 16sRNA

Bloxnpkda: mapaywyn mpwIEVwY
Kuttaptkn Aopn: opyavidia,
XAWPOTTAAOTEG

DalvoTUTIIKA: CUUTIEPLYPOPEG, EmBiwon
ota olaopa mepIBAAAovTa

Saxena, 2015

M0 T CowdirSoiny

bikonts Eicilate ’ unikonts

Excavata

Fig. 1. Thw sukaryoic phyfogenetic tree Sased 0n 3 synthwsls of ultrastrectural, ooll biodogical and modecular evi

dence. showlng the fouwr major symbiogenetic svents. Thea outde the four derfved kingdoms belong te the hasal
kiagdom Protozoa (unlabelisd). The ancestral eudaryote is held to hive been & phagotrophés ualdliste. urdeentrio-
lar aerobic rooflagellate that acose from a necenuran bacterial ancestor by the simukaneous origin of the cyroskele

ton, endomembenne system, rraches, and clium, coupled with the overlapping symbilogenet'c origin of mitochon-
dria from an Intracelhulir 0-protecbactecium (Cavalier-Senith 20000, 2007). Unikonts sre ancestrally heterotrophic
¥ chiaroglasts scose symtiogenetically In an early bikoes, as Is almost certain. Crromalveoiates are holophyletic,
ancestrally photophagotrophic, and evolved by the single smlevement of & red alga ® by » bhoat host 1o foem & eu-
haryote-eulseyore chimaers. There are slmost equally strong protsin- cangeting sguments for 9w single secondary
origin of the caboroan chioroplast [G) i & common ancestor of Cercowon and Buglencros (Cavaller-Srath 19%9),
Bt 2w (s rematns controveridsl @ compeiling sequence evidence s unavallable 1o dispreve the aliernative posst

Bdicy that cuglencid and chiormmchnesn plasticds wete sepasately Implasted &t Bown by @w stectsks. Whather
Apusonos are really ancestrally heterotrophic, ekrly Shvergeat bikonts, s shown, & slso uncertain. It &s unclesr
whether the dupiication within phospholructokinase is » synapomorphy for unikonts or its Joss one for bikonts
Soochiraacen sod Cavaller-Sanith 2003



Linnaeus
1735
2
kingdoms

Vegetabilia

Animalia

Systems of Classification

Haeckel Chatton
1866 1937
3 2
kingdoms empires
Protista Prokaryota
Eukaryota

Plantae
Animalia

Copeland
1956
4
kingdoms

Mychota

Protoctista

Plantae

Animalia

Whittaker
1969
5
kingdoms

Monera

Protista
Fungi
Plantae

Animalia

Woese Woese elc.
1977 1990
6 3
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Eubacteria Bacteria
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Animalia
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Cavalier-Smith
2004
6
kingdoms

Bacteria

(Archeabactena)

Protozoa

Chromista

Fungi
Plantae
Animalia
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Introduction: How a bacterium species can be identified ?

Microscopy /
staining

Morphological
characteristics

Vel ST

Enzymatic actlvmes

[P69] Non-invasive detection of
bacteria via the sensing of volatile
metabolites released by enzymatic

activity L.H. Guillemot, M. Vrignaud, P.
Marcoux, T.-H. Tran-Thi.

..“ P.R. Marcoux | Forws

Molecular methods

Genomic analysis

v» ID based upon the
composition of cellular
membrane

Antigenic
characteristics

ID based upon the
global cellular
composition
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H pEAETN TWV QUAOYEVETIKWY CXECEWY HETAEU TWV OPYAVIOHWY.

(H ouadomoinon OAwv twv {wviavwv opyavicuwv Badon twv i0lwv n

OlAPOPETIKWV XAPAKTNPIOTIKWVY TOUC)
KINGDOM i ==t=
KINDOM the highest level in classification p.HnUM

PHYLUM related classes
CLASS  related orders CLASS

ORDER related families .
FAMILY related genera ORDER =
GENUS closely related species

SPECIES organisms sharing a set of biological traits

and

| FAMILY oo |

|GENUS [

‘ SPECIES | SARENS \

reproducing only with their exact kind
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Shigella dysentriae E. coli
Rank Exlmp]e Kingdom: Eubacteria
Domain Bacteria Phylum: Proteobacteria
Phylum MteObaCteria Class: Gammaproteobacteria
Class y- Proteobacteria
- Order: Enterobacteriales
Order Enterobacteriales
family Enterobactericeae Family: Enterobacteriaceae
Genus Shigelia
Genus: Escherichia
Species S.dysentriae
Species: E. coli
Domain Bactena
Phylum Proteobacteria
Class a-protecbactierna p-protecbacteria y-protecbacteria 5—p¢ote<$bacteria e-protecbacteria
e 7,
Order Chromatiakes Thiotrichales Legioneflales Pseudomonadales Vibnonales Enterobactenales Pasteureliales
|
Family Enterobacteriaceae
[ 1 1 |
Genus Enterobacter Eschenchia Kiebsiela Proteus Saimonella Semrata Shigella Yersinia
U G,
Species S. dysenfenae S. flexnern S. sonnei
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EmmAov tafivopunon ocov agopad ta Baktnpla/Interspecies classification:

Isolates/amopovwoelg: TANBUGHOC BAKTNPIAKWY KUTTAPWY Omou OAd TPOEPXOVTAl amo Mia
Kal povadikn amolkia!

Strains/oTeAEXOL: AMOYOVOG Hlag Kal Hovadlkng KAAALEPYELAG / PUNTPLIKO KUTTApO.

Type/tumog: pla Baktnplakn amopovwon pmopel va tomoBetndei o Evav tumo cuP@wva pE

Oldpopa PAVOTUTIIKA KAl YOVOTUTIIKA oXApatd.

ZuvnOwc og kabe mAnBuouo undpxet €va Type Strain, Omou anoteAEi TO APXIKO OTEAEXOC TOU
nAnBuooU Tou anmoUovwOnNKe Kal XapaktnpioTnKe.

Biotypes

— Biochemical properties.

Colicin Types

— Production of bacteriocins. N /
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Natural system

It is a system of classification based on natural similarities of vegetative
& floral characters.

Example: George Bentham & Joseph Dalton Hooker classified
classified plants into:

+ Cryptogams (non flowering plants) Phylogenetic system

* Phanerogams (seed bearing plants)

It is a system of classification based on evolutionary & genetic
relationship of organisms in addition to natural characters.

Example: Adolf Engler & Karl Prantle Prantle classified bacteria & all
plants under 14 divisions. The 14 divisions.

Polyphasic/ Modern
Taxonomy

Polyphasic Taxonomy is used to determine the genus and species of a
newly discovered procaryote.

This polyphasic taxonomy takes into account all available phenotypic
and genotypic data and integrates them in a consensus type of
classification, framed in a general phylogeny derived from 16S rRNA
sequence analysis.

Saxena, 2015
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Numerical taxonomy

Numerical taxonomy is a classification system in biological systematics which
deals with the grouping by numerical methods of taxonomic units based on their

character states.

It aims to create a taxonomy using numeric algorithms like cluster
analysis rather than using subjective evaluation of their properties

The concept was first developed by Robert R. Sokal & Peter H. A.
Sneath in 1963

ar
/e

Xpnolgotoleital TAEoV o€ £va i
Similarity

GAAO £TTTEOO (PUAOYEVETIKNAG
HEAETNG TwWV TANBUCHWY KABwC
HEAETAEL TNV TTOIKIAOHOP@ia Kal
TNV OlKoAOYid TwV TANBUCHWYV.

Lossgoo!

Saxena, 2015

Taxa
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20 ]G
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Example of a Phenogram
Generated using Numerical
Taxonomic Methods
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MIKPOBIAKO KYTTAPO

To pikpoBlako kKuttapo ep@aviletal o Ouo OOUEG: TPOKAPUWTIKN KAl
EUKAPUWTIKN

*Epgpavidouv mapopola Xnutkn cuotaon, (OlEC KUTTAPIKES avTIOPACELS Kal HETABOAICHO.

*AlapEPOUV OTO TOIXwHA Kal otnv UTapEn KUTTAPLKWY opyavidiwyv
*O1 eukapuwTteg SlabETouy mupnva

*OL mpokapuwteg AEN StaBétouv mupnva Kal To YEVETIKO UALKO €ival amAd pua OumAn
EALKA €AEUBEPN pPéoa oTo KUTTapOmAacua

Prokaryotic vs Eukaryotic Cells

Microorganisms

Bactera Actinomycetes

Rikkitssia

Viruses



MIKPOBIAKO KYTTAPO

MPOKAPYQTIKO KYTTAPO
XAPAKTHPIZTIKA-AOMH

1. To DNA:
*  Evrtomiletal eAeUBepo péca oto KUTTAPO (OEV EXEL TUPNVIKN
HepBpavn)

* Aev oxetiletal ye MPWTEIVEG OTIWE Ol LOTOVEG

* AmoteAsital amo £va Kat Jovadlko KUKAIKO XpwHOoWHA

2. Aev £xel KUTTApIKN pepBpavn. Ta Kuttapilkda opyavidla Bpiokovtal
eAeUOEpa YEoa OTO KUTTAPOTIAQoHA

3. To KUTTApPLKO ToIXwHa TEPLEXEL Evav TTOAUTTAOKO TTOAUcAKxapitn, tn
mentidoyAukavn

4. Avamapdystat ge amin oixotopnon.

BAKTHPIA (APXAIA)
AKTINOMYKHTEZX
PIKETZIEZ2

4 ’ { ) |
1 um Zum Sum

(a) Spherical (cocci) (b) Rod-shaped (c) Spiral

Vicky, 2016 (bacilli)
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EYKAPYQTIKO KYTTAPO
XAPAKTHPIZTIKA-AOMH

1. To DNA:
*  Eival kaAd oxnpatiopévo Kat mepIBAAAETAL ATIO TNV TTUPNVIKNA
HEUBpavn.

*  XIxetifetal Y€ TIC LOTOVEC, AAAA Kal TTOAAEC AAAEC TTPWTIVEC

* AmoteAcital amo mMOAAA YPAUUIKA XpwHoowHATd

2. 'Exel kuttapikn pepBpavn, péca otnv omoia evromilovral 6Aa ta
KUTTAPIKA opyavidla omwg pitoxovopla, XxAwpomAdoteg, Golgi KAT

3. To Kuttaplko toixwpa AEN meplexel MEMTIOOYA 1~ m

4. Avamapdystat pe pitwon.

ZQOA
OYTA
MPOQTOZOA
MYKHTEZ
AANTEX

Vicky, 2016



MIKPOBIAKO KYTTAPO

MPOKAPYQTIKO EYKAPYQTIKO
MEMEGOZ 0.2-2 um diameter 10-100 um diameter
[MYPHNAX AMNOYZIA MAPOYZIA
KYTTAPIKH MEMBPANH MEMTIAOFAYKANH XQPIX
KYTTAPIKO TOIXQMA ‘OTAN YMNAPXEI (ANAH MAPOYZIA (NMOAYNAOKH
AOMH) AOMH)
DNA ‘ENA KYKAIKO [MOAAA TPAMMIKA
XPOMOZOMA XPOMOZOMATA ME
I>TONEX
KYTTAPIKH AIAIPEZH AIXOTOMHZH MITQ>H
PIBOXQOMATA MIKPO (70S) METAAO (80S ZTON

MYPHNA KAl 70S XTA
OPTANIAIA)



MIKPOBIAKO KYTTAPO

Prokaryotic Eukaryotic
g Both 2

o Nucleus

e Nucleoid

Linear DNA that is held in the
Circular DNA that floats freely around i raxlews
cell i
: material o (omplex DNA
o  Simpler DNA e Ridosomes o  Membrane bound organsiles
o No membrane bound O(QOMM . ()topwn . 'Wi“'l much Ig[gn
o Typically mach smaller o Pusm o Divide by mitosis and meiosis
. Du;ude(:y':::r df:;:w N o Typically mekicelhlar
: metimes :
w cell walls ®  Aerobi

o  Anzerobic and 2erobic

vx DI

Animal cell Plant cell

Endoplasmic
Lysosome reticulum
Vacuole

Nucleus : . g -— ‘ . ‘

Endosome Golgi
apparatus

Golgi apparatus

Chromosome,
DNA

Peroxisome Cytoplasm Mitochondrion Peroxisome



Lysosome

MIKPOBIAKO KYTTAPO

Ribosom

e
Rough endoplasmic reticulum
Plasma membrane
Cell comt

B g Prokaryotic

Nucieer pore flagella

Nuclear enwvelope
Golgi body

Ribosomes

)

Capsule

Cellwall ;
Plasma \\ i

\ P Y
y ,'

ucleoid region (DNA)



MIKPOBIAKO KYTTAPO
ANATAPAIQI'H

Ymapxouv OUo0 TtUmOl avamapaywyng, Asexual reproduction (pn UAETIKN
avanmapaywyn) kat Sexual reproduction (QUAETIKA avamapaywyn)

>Asexual reproduction: dtav 0Uo véa dtopa mapdyovtal amo €va Kal Hovadiko
HNTPIKO KUTTapo (£vav yovid). Edw £xoupe dlagpopoug TUTTOUC avamapaywyng m.x.
OIXOTOUNON, CXNUATIOUOC OTIOPIWY, (PUTIKO TOAAATTAAGLAGUO.

>Sexual reproduction: otav dUo véa atopa mapayovtal amo tnv aAAnAsmnidpacn
OUO AdPXIKWYV KUTTAPWYV (UNTPIKO-TIATPIKO KUTTApPOo, OUO YOVEIC)

Vijaya, 2014



MIKPOBIAKO KYTTAPO

KYTTAPIKH AIAIPEZH-AIXOTOMHZzH

ATOTEAEL TOV HOVOYOVIKO TPOTIO avamapaywyng :
Baktipla (TpoKapuUwTLKOL)
MNpwtolwa, HUKNTEC (EUKAPUWTLKOL)

— T

AMNAH AIXOTOMHzH MOAAANAH AIXOTOMHZzH
BINARY FISSION MULTIPLE FISSION

ATNAH AIXOTOMHZzH MOAAAINAH AIXOTOMHZH

2XNUATIOPOG GUO TTAVOHOLOTUTIWY IXNUATIOPOG TOAAATIAWY TTAVOHOLOTUTIWY
BuyaTpLKWY KUTTAPWY BuyaTPIKWY KUTTAPWY
Mpaypatomoleitatl UTo 1OAVIKEG CUVONKEG Mpaypatomoleital Umd OUCHEVAG
OUVONRKEC

Agv dnpiloupyouvtal KUOTEC Zuvnbwg onploupyouvTal KUOTEG



MIKPOBIAKO KYTTAPO

KYTTAPIKH AIAIPEZH-AIXOTOMHZzH

D . & . ED
s G 2 o
. <ol L

Amoeba divides

after it has grown

to a certain size.

The pseudopodia

are pulled in and

the nucleus divides.

The cell body begins *
to divide when the

nucleus has split. \

Two daughter

amoebae
are formed.

D-9-@

Schizont

Many daughter
cells produced by

multiple fission
Daughter cells

Multiple fission in Plasmodium




MIKPOBIAKO KYTTAPO

KYTTAPIKH AIAIPEZH

ANAH AIXOTOMHZH
. Plasma
membrane
€ B

*Avttypagn tou DNA tou pntptkoU KUTtdpou R DNA

*2XNUATIOHOC VEOU avtlypdaou tou DNA pe

AMOTEAECHA TO SUTAACIAGHO TOU YEVETIKOU UAIKOU. DNA duplicates.

“dss
WV SN

-
Y
2.7 N
J A
p

*Avamtuén Tou pntpLlkou KUTTApou l

*Alaipeon o€ 6uo mavopolotuTa Buyatpika Cell

to divide.
%&ugmor coll&
@




MIKPOBIAKO KYTTAPO

KYTTAPIKH AIAIPEZH
MOAAANAH AIXOTOMHZzH

*Avttypagn tou DNA tou pntptkoU KUTtdpou

*2XNUATIOPOG TTOAAWY avilypa@wyv tou DNA pe amotéAeopa tov TOAAATAAGLAGHO
TOU YEVETIKOU UALKOU.

*Avantuén Tou pPnTplKoU KUTTApOoU
*IMAEL TO PNTPIKO KUTTAPO

*AteAsuBepwvovtal ta Buyatpikd kuttapa!l!

Daughter

. celis
wy
; Many daughter celis relcased
Cytoplasm 7 produced by
¥ > multiple -
¥ 1 B \ ru
A5\ fssion

/\ N\
r” / e
l' < .

£ ‘ 8 )
‘, "‘_ 0T ‘./

s \! s N /
Co \ A e/
\ ,’

e

I

Cyst —
(protective wall) Cyst breaks

(a) ',,‘ c)



Hydra
species

S MIKPOBIAKO KYTTAPO

e/ A. KYTTAPIKH AIAIPEZH-EKBAAZTHZH

Muknteg:
Saccharomyces
cerevisiae

*Mia mpoekBOAN oxnuatiletal 6To KUPIwS cwpa
TOU KUTTApoU

‘ MNapdotta: ) ) ) o
“» Toxoplasma *H mpoekBoAn avamtiuooetal o€ €va VEo KUTTApO,
i g*' gondii aAAd Tapapévoviag mPocApPTNHEVN OTO UNTPLKO.
. *Motpaletal ota 6uo to DNA tou pntpikou
KUTTApOU.
-
« o ( *To véo KUTTapo amoxwpiletal amo 1o PNTPLKO.

Vijaya, 2014 . , .
*ATTOTEAEL £vVA TTAVOLOLOTUTIO VEO KUTTAPO.



Hydra
species

MIKPOBIAKO KYTTAPO

KYTTAPIKH AIAIPEZH-ANATENNHZH

*2TTAviog TPOTog avamapaywyng!!

* 'Eva HEPOG TOU PUNTPLKOU KUTTApou ‘koBetal’ n
‘omasl’

*Anploupyeital pla yeudo-mpoeKBOAR.

*AKoAouBsi n avamapaywyn Pe eKBAaoctnon.



Step L. Apoprenic
membrane bledbing

Small surface
membrane blebs

Nechear comtom @

Apoptetic cell ' (5

Nudear -~
fragmeontation

Large dynamic
mebrane blebs

Step 2 Formation of apoptotic
membrane protrusions

— MIKPOBIAKO KYTTAPO

#KYTTAPIKH AIAIPEZH- ‘Opuppaticpog’

Step 3. Cell fragmentation

Beaded

apoptoposa

“ | Apopropodia / ——

/ Protrasion eloagation

fosbiaataqy
Sepmentation of
elengmad protrusion

\ fererrorrevesy
\ Beaded apoptepodia /

Apoptotic bedies "¢

*2TAviog TPOToC avamapaywyng!!

* avamapaywyn pEow tng oladlkaociag tng
amontwonc!!

*Tuxaio tpomo 1 KaBodnyoUuEevo (Epyaoctnpalka)



Sporangum

“‘MIKPOBIAKO KYTTAPO

TAPIKH AIAIPEXZH- dnpioupyia omopiwv

( 57"
gerrminaung
sSpore
.\atnlﬁl'l
\v' izoid

Endospore Formation 7. Mother Cell releases mature

spore

=A Cytoplasmic

Membra Cell Wall
Q o-e ..
6. Maturation begins Exosporium

1. DNA is nuw formation 4

Free Spore

“ - o

S. Spore Coat formation begins
2. Cellular d&vislon of Cytoplasmic

Membrane Denatured DNA

— v Septum
& N Cortex
Mother Cell """"""

3. Prespore formation begins 4. Cortex formation

*2MOPLAYYELA: KUTTAPLIKEG OOUEG.....

* dnploupyouyv ta omopla!

sATalteital emagn Pe uypn EMQAvela

*Ta omopla avamntuooovidal o€ véa Kuttapal



