MIKPOBIAKH OIKOAOTrIA
Nwpyoc Towaunc
ANAMNMAHPQTHZ KAOHIHTHX

MepiBailovtikng MikpofioAoyiacg



« H Mikpofiakn OikoAoyia erinpeadlel oe peyalo Babuod Tig
TIEPIPBAAAOVTIKEG ETIOTNHEG YIATI CUPMPBAAAEL OTNV

v'katavonon TG (wng Twv PIKPOOPYAVICUWYV Kat Twv aAANAeTIIOpACEWY TOUG
ue AAeg popdec Cwnc (Cwa, putd, HIKPOOPYAVIOUOI)

v UEAETN - avAdELEN TNG YEVETIKNAG, HOPLAKNC Kal HETABOAIKAG TIOIKINOTNTAG
TWV PHIKPOOPYAVIOUWY KAl KATA CUVETIEIAQ OTO OXeSIAOUO Kal epappoyn
SLAXEIPIOTIKWYV TIPAKTIKWY KABWEG Kal oTNV avartuén Kat epappoyn
TEXVOAOYIWV TIpooTaciag TIEPIBAANOVTOC



v NDoEgIC og onuavTIKA TIEPIBAAAOVTIKA KAl OIKOVOUIKA TIpoBArjuata
otnpiCovtal otn MikpoBilakr OkoAoyia Kal TIG OXETIKECG ETIIOTNMEG Moplakn)
BloAoyia — Bloxnueia kat BiotexvoAoyia:

* PBloamolkodounon ToEIKWY Kal PLTIOYOVWY OUCLWYV, CUVOETIKWV
XNUIKWV KAl TIAACTIKWV

* PBloocvoowpevon PLUTIWV Kal TOEIKWY HETAAAWV
*  eMeéepyaonia LyPWV Kal oTEPEWV ATTIORBAATWVY
*  TIPOOTAGIA LOATIVWV OLKOCLOTNHATWY (EVTPOPIOPOGE, VITPIKA)

*  PBloyewxnMIK AVOKOUKAWGN CTOIXEIWV

yovIuOTNTA TWV €0adwv Kal e€acdaiion alwTtoLXwV AITTAouATWV

avAKTNon METAAWYV arto XapnArg moloTnTtag opuxeia

BIOAOYIKO EAEYXO TIAPAGCITWYV OIKOVOUIKNG KAl IATPIKAG onuaciag

* KAl TEAOG OTNV TTapaywyn TeodIipwyv Kal Kausipwy aro devuTtepeLoOVTA TTPOIOVTA TOU
HETABOAIOHOL KAl TwV aTtoBANTWV



[MPOTEINOMENA BIBAIA

» “Brock BloAoyia twv pikpoopyavicpwv’ MADIGAN,MARTINKO, PARKER,
2018, lNaveruotnuiakeg Ekdodoelc Kpntng

*‘MIKPOBIOAOT'IA & MIKPOBIAKH TEXNOAOTIA, I'. AyyeAng



Eruiotnuovika BiBAia

" Mirobial Ecology: Fundamentals and Applications. (Atlas, R.M. and Bartha, R.)

= Environmental Microbiology (Varnan, A.H. and Evans, M.G.)

» Manual of Environmental Microbiology (Hurst, C.J., Knudsen, G.R., Mclnerney,
Stetzenbach, L.D. and Walter, M.V.)

- Brock Biology of microorganisms. (Madigan, M.T., Martinko, J.M. and Parker, J.)

- Microbes and man. (Postgate, J.)

» The outer reaches of life (Postgate, J.)

» Power unseen. How microbes rule the world (Dixon, B.)



ETiiotnpoviKa mneptodika

= Nature (ue eBdopadlaia veéa TAvw OTIC ETIIOTNHOVIKEG EEEAIEELQ)
= Science (pe eBoopadlaia veéa TTAvw OTIG ETIIOTNHOVIKEG EEAIEELR)
» Trends in Microbiology (TIM)

» Trends in Biotechnology (TIBTECH)

» Proceedings of National Academy of Sciences, USA (PNAS)

= Journal of Bacteriology

» Applied and Environmental Microbiology

= New Scientist

= Scientific American

» The ISME Journal (International Society for Microbial Ecology)

»Frontiers in Microbiology



H MikpoBiakry OikoAoyia acxoAeital ye Tn HEAETN TWV PIKPORiwV Kal TI¢ dlepyaoieg o
TIPAYUATOTIOOLV in Vivo:

* T1 eival olkoovoTNUQ;

e 2& OAQ TA OIKOOUOTHHATA LTIAPXOLV HIKPOPILA;

* Tt yvwpiCovpe yia Tov aplOuod Kal Tn MOIKIAGTNTA TWV PIKPOoRiwvy;

» ZOLV O€ ATIOPOVWON 1 0€ KOWVOTNTECG TIOL AAANAETIIOPOLV LETAED TOUG;

* [16oa pikpoflakd €idn vrtapxoLv Kal YrTopPOoUVPE OAA VA TA KAAAIEPYOOLUE OTO EPYACTHPLO;



Microbial Ecology & Environmental Microbiology-
the study of microbes & their processes in vivo:

»What is an ecosystem?
» Are all ecosystems colonised by microbes?

»What do we know about numbers & diversity
of microbes in nature?

» Do they live in isolation and or do they
interact?

» How many microbial species are there & can
we culture them all in the laboratory



Méypt Ko onuepa, 0Tt yvmpilovue Yo TV TPOEAELGT) KOl KATOVOUN TNG
BlomotkKiAOTNTAC TPOEPYETOL OTTO TTNVA, GLTA KO EVIOLLOL
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Table 1 Estimating the magnitude of microbial diversity

Number of bacteriophages on Earth 1031
Number of microbes on Earth 5 x 1030
Number of stars in the universe 7 x 1021
Number of microbes in all humans 6 x 1023
Number of humans 6 x 10°
Number of microbial cells in one human gut 1014
Number of human cells in one human 1013
Number of microbial genes in one human gut 3x 106
Number of genes in the human genome 2.5 x 104
Combined length of all bacteriophages on Earth 108 Ly
Diameter of the Milky Way 10° Ly

Kyrpides NC. Fifteen years of microbial genomics: meeting the challenges and
fulfilling the dream. Nature biotechnology. 2009;27(7):627-32. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/19587669.
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Culturable R

fraction
(0.1-10%)

Unculturable
fraction

Most of what we know about prokaryote biology
comes from the study of microbial « weeds »

.

microorganisms isolated in pure
cultures using standard cultivation
techniques (high-nutrient artificial
media, aerobic conditions, moderate
temperatures...).

They usually do not represent the numerically dominant and/or functionally

significant species in that environment (they are estimated to constitute less than

1% of all microbial species!).

Over the past few decades, molecular approaches to detect and relate

microorganisms

in natural

environments have enormously improved our

perspective on bacterial diversity and distribution in nature.



Abundance of aquatic microbes

Groundwater

Central Atlantic Ocean
Mediterranean Sea
Antartic coastal areas
Coastal lagoons
Continental lakes
Eutrophic lakes
Hyperhaline ponds

1 x 104
2 x 10°
2 x 10°
2 x 10°
7 x 10°
1 x 10¢
6 x 10¢

4 x 10% cells/ml
8 x 103 cells/ml
7 x 105 cells/ml
7 x 10° cells/ml
2 x 106 cells/ml
3 x 106 cells/ml
- 3 x 107 cells/ml
up to 108 cells/ml

Extremely abundant

High and constant abundances in very different environments

Bacterial biomass equivalent to phytoplankton and zooplankton

Key global heterotrophic process at ecosystem level: DOM--->POM

Key role as primary producers




Mikpofia

To va Katavonooupe TNV Katavoun Kat Tn Bacikn
OLKOAOYia TNG TIOALTIANBEOTEPNC OPAdAC OPYAVIOUWY, UE
TN JEYAAUTEPN TIOIKIAOTNTA OTOV TTAQVATN €ival AKOUN Kal

oNUEPA TO TILO ONPAVTIKO KAl AEEOIAAVTO KOPJUATL TNG
TEPIPBAANOVTIKNG EPELVAG



lval pikpQ
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Ta pikpoPia €

aAAq.....



sometimes they have conspicuous colors in pure cultures..
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PHOTOSYNTHETIC SULFUR BACTER
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Alvkéc MecoAoyyiov




Despite their central ecological importance and numerical
dominance, the true extent of microbial diversity still remains
poorly resolved due to significant theoretical and practical
problems that have hindered the quantification of bacterial
diversity in the past and the disciplinary boundaries that tend to

separate microbiologists from ecologists



“"We have catalogued and named all the celestial bodies we can
detect in the universe but still we do not know how many
biological species are living in our planet”

Robert May, 1992

M /crob/al b/ack box”



practical problems...

{ow DAPI stained bacteria
ooks like through a microscope...
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KAA2XIKH MIKPOBIOAOI'TA

“the great plate count anomaly"

Environment Culturability (%)
Oceans and seas 0.001-0.1
Continental waters 0.25
Mesotrophic lake 0.1 -1
Estuary 0.1 -3
Activated sludges 1-15
Sediments 0.25

Soil 0.3

and most of the times they are weeds!




16S BipAoOnkeg 454

T-RFLP Solexa Illumina
DGGE

ARISA , Shotgun sequencing
Mikpocvotoryieg

16S rDNA  Tovidiopatiky / MetayoviStoLoTiky
TEYYIKEC [

Pon
0E00UEVOV
I Moprokéc TexVIKES

TTEPIBAAAONTIKO — E®APMOTEZ

AEII'MA
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KAaoikéc teyvikég pikpoproroyiog
(KOAMEPYELEC — LIKPOOKOTIN)
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