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Znpoota Twv UKpoBilwv

* H UEAETN TWV ULKPOOPYAVIOUWVY OXETL(ETAL UE
TNV KaBnuepLVOTNTA MOC

1) Ta pkpofLa eivat oL TPWTOL OPYyaAVICHOL TTOU
eudaviotnkav otnv Lotopla tne ync (ta mpwta
arnoAlBwpota).

2) Elvou mavtoxoU mapovta Kol EMTEAOUV
ouvoLwdelc dlepyaoiec yia to mepPaiiov

3) Mmopouv va xpnotuomnotnbouv armo tov
avOpwro

4) EvVOEXETAL VO TIPOKAAECOUV OLPPWOTLEC



2TOXOL TOU paBnuatoc:

1. BaOLWKEG OEWPNTLKEC YVWOELC YLOL TOUC MLKPOOPYOAVIGHOUC
Aopn Kol Asttoupyla TTPOKAPUWTLKWY KOl EUKOPUWTIKWY KUTTAPWV
Moplakn BloAoyia HLKpOOpYyoVLIOUWV

MNopaywyr EVEPYELAC ATIO TOUC ULKPOOPYOVLIOUOUG

MNapouoiaon tou Baktnplakol KOGUOU

Napouoioon tou BaolAelov TwV HUKNTWV

Bloteyvoloyla (mapoywyn mpoloviwy armo TouC ULKPOOopYaVvLoHoUG)

2. MPAKTIKEG YVWOELG

KaAALEPYELD, LLKPOOKOTILO, AVOLYVWPLONG KOl QTTOUOVWONG ULKPOOPYOVLOLWV.



MNMpoTteivopeva BEParTa TTPOG TTPOPOPIKN TTAPOUCiao
(20°, Trapadotéa n Trapouaciacn ppt)

To MIKpORiwMa TOU EVTEPOU.

[Mwc TTPoEKUYWAV ECEAIKTIKA TA ITOXOVOPIA KOl Ol XAWPOTTAACTEC
OTA EUKAPUWTIKA KUTTOPA;

NeUPOEKPUAIOTIKEG VOO OI Kal MIKPORBiwpa.

XpAoe€IC TwV apxaiwv oTn BlotexvoAoyia.

[Mapouciaon Tou YIKPORBIWMKATOC TOU OTOUATOG.

[MpoBIoTIKOi OpyavIOMOoi: TTapouaiacn Kal pOAOC OTO YETABOAIOMO.

[ToAuavOeKTIKG o€ avTIBIOTIKG TTaBoydva: £€lynon Tou Qpaivouévou,
OXEOIAONOC MEAAOVTIKWY AVTIBIOTIKWV.

BioUuévia: oxnuUaTioNog Kal n onuaacia Toug otnv TTaboyéveor.

2. XEON OTEAEXWY OAKXAPOMUKNTA-UTTOOTPWHATOG KAl TWV YEUOTIKWY I0IOTATWY TOU 0ivou.



TO YVWOTIKO QVTLIKELMEVO TNC
MukpoBLoAoyiag

° MleOBlOAOVia: N LEAETN TWV OPYAVICUWV TTOU &€V HUItopouV
va rtapatnenBouv e yuuvo patt, aAAA omtalLteltol KpOOKOTILO yLo
TNV op AT PNo Touc.

H peyaAUtepn Kat o cUvOeTn BLloAoyLkn EMLOTAMN.

— MiKpooOpYyOVIOMOL ] HLKPOBLA: OpYAVIOUOC ULKPOTEPOC
tou 0.1 mm (100 pum). NeplthapPavet ouc, BaktnpLa,
apxaio, pUKNTEC, dUKN, TtpwTolwA.

— AV KOl UTTAPYXEL QPVNTLKI CUCXETLON YLOL TNV UYELD TOU
avOpwriou, moAAol pLkpoopyaviopotl eival amapaitntot

ylo tn {wn.



KAadol Tnc MikpoBioAoyiac

= AyporTikr} MikpoioAoyia

= BiotexvoAoyia

= AlaTpo@r], YOAAKTOKOMIO KAl UDATOKOAAIEQYEIEC

= ['EVETIKN PNXavIKA Kal TExvoAoyia avacuvdiaouevou DNA
= laTpIKN MIKPORIOAoyia Kal ETidnuioAoyia

= Avooof3ioAoyia

= [TepiBaAAovTikr) MikpoioAoyia



Yno kAaodol Tnc MikpoBioAoyiac

 BakTtnploAoyia
* MukoAoyia

« QukoAoyia

* MpwTtolwoAoyia
* loAoyia
 AvoooAoyia



MeyEOn



These are prokaryote
E. coli bacteria on the
head of a steel pin.




Ta pkpoBia €xouv dtapopetiki epdavion Kat LeEyEON

* Méyeboc¢ — ta neplocotepa 1-5 um, aAAd To LEYEBOC TOUG
kKupaivetat amod 0.1 €wc 660 um ava KUTtopo.

e Ot Lol elval akopa pLkpotepol

Typical animal cell

1000 nm 1000 nm =1um



YUyKplon peyeboug
£UKOPUWTLKWV-TIPOKOPU WTLIKWV

EQa@IkO TTpwWTOlWO
EVOOKUTWVEI BAKTPIO




[Mapadeiypata yiIKkpoRiwv

. = =i T
- Bacteria™™

(d)

QUKOG




All the bacteria on the planet 50 milliocn blue whales

http://www.teachoceanscience.net/teaching_resources/education_modules/marine_bact
eria/learn_about/



loTopia TNG MikpoBioAoyiacg



H dtapaxn yiot TNV « QU TOLLOLTH
veveon» the {wncg

* HunoBeon otL ol {wvtavol opyaviopol
avaduovtal oo vekpn UAN ovoualstal
autopaTn yeveon tnc (wnc. ZUpdwva LLE TN
N Bewpia, plo «lwtikn duvaun» otnv VAN
urtopet kot 6ivet Lwn.

* H evaAlaktiki Bewpla «Bloyseveon» vmtootnpilet
OTL OAot ot {wvTtavol opyaviopoLl TTPOKUTTTOUV
aro {wn mou TtpoUTIAPXEL.



ApXIKA: autopatn yéveon tng Lwhg (Spontaneous
Generation) pymopei va tpokUYel amod vekph UAN

AptatoTéAng, 350 m.X.

2. Ugowva pe Tov ApIoToTEAN:

"maparnpeitar eUkoAa ot o1 apideg Leyaswvouv amo
TH 0p000 TTOU TTEPTEI OTA YUTA, 01 YWEIPEC Ao
admia UAn, Ta movrikia amo Bouwiko oavo”.

AuTh n avtiAnyn diatnphBnke yia 2000 xpodvia...




* OLTPWTOL ETILOTAUOVEC ELYAV TNV TAON VO
e&nyouLv ta GUOLKA POLVOUEVA PE EVA LLELYAL
aro doéaoiec, MPOANYPELC KOl ETILXELPNLLOTAL.

* H oUyyxpovn enlotnuoVvikn okePn Bewpettal
OTL ap)ilel Tov 17° awwva.



H emoTnuovikn pebodoc

[Mapartnpnon eaivouEvou

AOYIKA UTTOBE0N VIA TO PAIVOUEVO
[MeipauarTikn eCakpifwaon TNG utTdBeoNnC
2UNTTEPAOUATA:

. ATTOppIYn TNG UTTOBEONC
2. EmBepaiwon

3. Ai6pBwaon TG apxIKNC UTTOBEONG KAl BEATIWPEVN
ETTAVAANYN TOU TTEIPAUATOC



To paIvouevo:

Avattucn (wWvTavwy opyaviouwy o€ {WIKOUC XUMOUG-KPEAG

EpwTnon: TI TO TTPOKOAEI;
Y1ré0¢eon:

1. NpokaAgital auBopunta
(A €0TW ATTO XNUIKA METABOAN TWV OTOIXEIWV)

2. INpokaAeital atrd aAAn {wn) (Bloyéveon)



«AuTOpaTn yeveon TNC (wWNG», UNOOTNPIKTEC

O John Needham (1713-1781) — €Bpacs (wuo
ano apvi, Tov o@paylce Kai NapaTrnpnos
avanTu&n PETA ano Kanolia Xpovikn nepiodo.

(avenapknc Xpovoc Bpacuou, un acnnTiko
KAEIOIUO NWUATOC)

O Felix Archimede Pouchet (1859) — H {wn
Lnopei va npoeABel ano vekpa Popia Ta onoia
£PYXOVTAl 0€ enagn Me vekpn {wvTtavn UAN.
«Anedeiée» TNV avanTuén Xwpic TNV avaykn
aspa.




«Bloyeveon»,
UMNOOTNPIKTEC



O Girolamo Fracastoro (1aTpoc) (1476-1553)
nioTeue OTI aopaTa nAaopaTa (onopia) nTav
unevuBuva yia TIc aoBevelec. O NPWTOC NMoU TO
NPOTEIVE.

O Franscesco Stelluti (1577-1652) napaTrpnoe
LENIOOEG Kal okabapia Pe YIKPOOoKOMIO.




Robert Hooke (1635-1703)

«  DuOI0diPNC Kal
apXITEKTWV. o =

« 'Towc 0 NPWTOC NMou €ide
(wvTavouc opyaviououc.

. Xpnmponon’ws NPWTOC
TOV OPO KUTTAPO Yia va
NeEPIYPAYEl AUTO MOU

€i0€ O NapaockeuaouaTa
ano (PeAAO.




Anton van Leeuwenhoek (Aiavyouk) (1632-1723) “Twdkia-Cwdpia”

1632 - 1723

Pagptng nou Xpnoidonolouce Gpakoug yia
va_eAEYXEl TA UPACHATA TOU. AMEKTNOE
evOIAEPOV YIA TNV KATACOKEUN PAKWV.

KaTaokeuaoe ekaTtovTadeg HIKPOOKONIA
HE peyeBuvon ewc kal 270 gopec.

AVAKAAUWE HIKPOOKOMOIKOUG '
OpYavIoHoUG, aopaTouG OTO YUUVO UdTI.
Touc ovopaoe «(wakia-(wapia».

O NpwTOG MOU NEPIEYPAWE BaKTrpIa Kal
npwTolwa.
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LEEUWENDBOMIE & PRITEES OF BAUCTENLL FROM TAE WTMLX MOCTTH
ILatter J0, 1T Rept. 1653}
Enlanpad (™ 14} trom the sogravings publisked in dre. Nal D, 1600

Fig. ., n molile Saellas

Fig. b, Selrssmamar sputigma. C I¥, tha path of its motlon

Fig B, Microesesi.

Fig ¥, Lapioikiug barcadii

Fig 0. A spercchmbe—protably " Sprochanta beeealis,” the lurgost form found
ia this silustion

MapaTtnpnoeic Tou Leeuwenhoek ano To id1o Tou To OTOUA:
5 KaTNyopiec HIKPOOPYAVICHWV



«Autouarn yéveon Tng (wnc», xbpoi, onadoi «PIoyEVECEWC»
TTeipapara pe pouyec

1668, Francisco Redi: o0 npwToc nou au®IioBnTNoE
ENICNKWG TNV apxrn TG auBopunTng yevvnong Tne
(wng.

EpwTnon: and nou npogpyovTal Td OKOUANKIA;
YnoBeon: Ta OKOUANKIa NPogpYovTal ano TIG HUYEC

Meipapa: kpeag TonoBeTeiTal o€ 3 doxeia

Francesco Redi, Italian physician,

To I'Ip(bTO 6OXEiO OtV E':XEI KC'I)\UlJL,ICI naturalist & poet, 1626 - 1697.

2UUTTEPOO A




«Autouarn yéveon TnG (wnc», €xBpoi, onadoi «BloyeveTew»

O Lazarro Spallanzani (1729-1799) Asv napdTnpnoe avanTuén
oEva oPPayliopevo OOXEIo HETa ano Ppaocn. MpoTeive OTI 0 agpac
NEPIEIXE NAPAYOVTEC anapaiTnTouc yia Tnv avanTtuén (wnc.

b1

1713 - 1781

Needham

-k

&h
>dan

Spallanzani

AN
o

1729 - 1799



«Autouarn yéveon TnG (wnc», €xBpoi, onadoi «BloyeveTEw»

¥

e 5 y

Theodor Schwann (1810 —1882) kal

Theodor von Dusch (1824-1890)

Aev napatnpnOnke avanTu&n oTav o agpac JNnopoucE va
nepaocel peoa o€ doxeio pe (wuo dia Peoou KauTou
OWANva r anooTEIPOPEVOU HAAAIOU.

John Tyndall (1820-1893) — Mapeunodion TnG ena®nc TnG
okovng pe (wuo Og divel avanTuén. 'Edei&e eniong Tnv
unap&n eninAeov BepOAvOEKTIKWY HOPPWV OPYaVIOUWV
(evdoonopia).

MeBodoc anooTeipwonc (Tyndallization) yia nepinTwoeig
nou dev unapxel unepnieon pe 61adoxIko BPAaciUo KATdA
dlaoTNHATA NUEPWV.

1820 - 1893



Louis Pasteur (1822 - 1895)
MayideWe aEPOPETAPEPOUEVOUC OPYAVIOUOUC O BapBaki

>e 0oxela pe Bpaopuevouc {wuouc, (EoTave ToOUucC AQioucC Touc,
TOUC EMIPNNKUVE Kal TOUC £0WOE OIYHOIOEC OXNUA, aPrvovTac TOUG
avoIxTouc.




H avanTtuén pikpoopyaviopwv dgv gyive d10TI cwpaTidla
OKOVNC HETAPEPOVTA HIKPOOPYAVIOUOUC OEV £PTACAV TO
(PO Tou doxeiou.

'OTav eonacav ol ENIPUNKUCUEVOI AdIPoi N AAAa&e n ywvia
TOoU OOXEIOU, OWHATIOIa PYE PMIKPOOPYAVIGHUOUC Jnopoucayv
va ptacouv 10 (WO Kal va napaTtnpnbei avanTuén.



Air forced out
open end

'1I'

"I'

g

Monsterile liguid Meck of flask Liquid sterilized
poured into flask drawn out in by heating
flame
Dust and microorganisms
trapped in bend Open
\ end
Leng
time :
Liguid cooled Liquid remains
slowly sterile for
many years

W Short
time =

Flask tipped so Microorganisms
microorganism-laden grow in liquid
dust contacts sterile

liquid



e JUuPnEpACNATA:

« 27O KATW MEPOC TOU owAnva nayideuovTal oToIXEia nou
unapyouV Kal oTov aspa.

« Katappinteral n Bewpia TG auTopaTng yeveonc tnc (wnc.



Louis Pasteur (1822-1895)

Kateppiwe To dOYUa TNC auTOpaTnG YEVEONC.
AvakaAuye Tnv unap&n avagpopiac (wnc.

MeAeTnoe TNV aAkooAIKN Kal o€Ikn Upwaon.

Anedeie 0TI N aAkooAikn (UPwaon NTav anoTeAeoua
TwV (UPWV.

H o€ivion Tou yaAakTocg gival anoteheopa pikpoBiakng dpaotnpioTnTac.

H Beppavon pnopei va xpnoigonoin®ei yia TNV KataoTpogn HIKPOOPYAvIoHwWY
OTNn PNUpAa Kai To Kpaai.

TepaoTia ouvOpoun oTNV avoooAoyia.



[MAPENGOEZH: ANAEPOBIA ZQH
H {wn o€ OAEC TNG TIC HOPYEC TTOU EEPOULE,
BacileTal o€ CUOTAUATA JETAPOPAC NAEKTPOVIWV.

Eival duvaTtr n HETAPOPA NAEKTPOVIWV O€ cuaTApaTa GAAa
TTANV TOU o¢uyovou (avagpofiwan);



Table 1. Midpoint potentials of relevant
redox couplets

E, mV
Redox couplet pH 7 pH 8
COz/CHg*t —230 —289
SO /HS* —217 —284
Fe(OH)3 ferrihydrite)/ FE2T* -5 —183
UO,(CO3)35~ /U2 (uraninite) —18 —137
+ C‘D‘g*é
NO; /NH;* +366 +292
Ps70/Pg7n (Purple bacteria) ~+450
MNO2 (pyrolusite)/ MNZ T +490 +372
NO; /No* +717 +646
0> /H-0 +815 +756
Psso/Paso ~+1,100

(Photosystem II)



H aAkooAikn (Upwon €ival anoteAeopa Twv (UPWV

Ti eival n (QUpwon; T npokaAei Tnv Upwon;

MepIKoi ENIOTAMOVEC NioTeuav OTI NPOKAAEiTal ano Tov agpa. ANoI nioTeuav OTI
NPOKAAEITO ano pIKkpopia.

O lNMaoTép TTApATAPNOE OTI
1. Ta eouockwuata otn CUPN Tou aAguplou uttopoucav va diaipebouv
KAl va KAVOUV TTEPICOOTEPQ.

2. NpooBnkn yAeUukoug Kal UPwYV O€ avoIXTa Kal KAEIOTA doxeia €dwoe (Upwaon.
Apa o1 {upuec ival agpOPIEC Kal avaePOBIEC.

3. MpooBnikn Cupwy 1 BakTNPIWV O ATTOOTEIPWHEVO YAEUKOC Divel DIOPOPETIKA TEAIKA TTPC

Eival auta {wvta
HIKPOBIQ; CUPN + yAeUKoG = KaAO kpaoi © (Trapaywyn aiBavoAng)

Baktrpia + yAeukog = xaAaouévo kpaaoi @ (YOAaKTIKO ogu)




Bioyeveon: avrenifeon S1ACNHMV XNHIKWV
Unép TG Osmwpia TNG AauTOHATNG YEVECNG
TOoV 19°¢ aiwva

2UAAoyiouoc¢. H B€puavon diwxVvEel TO OCUYOVO ATTO TA UTTOCTPWHATA
KAl y1a auTO €PTTOdICETAI N AVATITUEN TWV MIKPOOPYAVIOUWV

O1 Justus von Liebig (1803-1873), Jons Jakob Berzelius (1779-1848) ka1 Friedrich
Wohler (1800-1882) avétrTucav Tn uNXavioTik Bewpia Twv UPMWOEWV:

O1 {upec kivouvTal ouvéxela (kivnon Brown!) kal cuykpouovTal ue Ta «aoTadn» uopla
TWV OaKYXApwV Ta otroia dilaoTrwvTtal g alBavoAn kal CO.,.



H nkpoBlakn Bswpta yia tnv €nynon tTwv
aoBevelwv



Oliver Wendell Holmes Sr (1809-1894)

MioTeue OTI 0 BavaToc YETA TN Yevva (EMIAOXEIOG
NUPETOC) NPOKAAEITAl anod Ta BPWHIKA XEPIA TWV PAIWV
Kal TWV IaTPWV.

Ignaz Semmelwise (1818-1865)

1840s: ul00£TNOE TO NAUCIUO TWV XEPIWV YIA TNV
NapepnodIion TOU EMAOXEIOU NMUPETOU.

Mapatnpnoe 0TI ol 6AvaTtol oTa PaleuTNpIa YeEPATa e
(POITNTEG NTAV NEPICTOTEPOI ANO AUTA MOU €ixav PHOVO
haiec. O1 BavaTol eEAaTTWVOVTav To KaAokaipl.

1809 - 1894

1818 - 1865



ZnHaocia Tou NAUCIHATOC TWV XEPIWV

-

- Most frequently - Freguently
missed missed
Less frequently

missed




FAY
Puerperal fever

percent of patients

- = Dublin maternity hospital
15
Wien
1623 - Onset of pathological anatomy
i 1847 - Onset of chloring handwash
10
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@avarol atrd €TMAOXEIO TTUPETO TTOU TTPOKAAEITAI ATTO ATTAUTA XEPIA



Donna Gill Allen

Abouta month ago

To all my teacher friends this is the grossest yet coolest experiment. | did
this while teaching about germs and how they spread. You use three pieces
of bread. You let all the kids see you put a piece of bread in a baggy with a
glove on hence "controlled” then you wash your hands and put a piece of
bread in a baggy for "clean” last but definitely not least you pass a piece of
bread around and let every kid in class touch it then you put it in a bagagy
and label it dirty. Watch how the bread changes over time due to germs. It is
s0 cool and a great way to teach the importance of hand washing =

il 40K 15K A T3K



H pikpoBiakn Bswpia yia Tnv €€nynon Twv acbeveiwv

1835: Agostino Bassi (1773-1856),

o0 npwToC d10a&ac: uia acbeveia Tou
LETAEOOKWANKA NPOKAAEITal ano evav Pu-
KnTa (Beauveria bassiana). NpoOTeve OTI kal HEEE
avBpwnivec appwaTiec (INapa, cUPIAIC, W,
navwAn) npokaAouvTal ano PIikpopia.

1865: O Pasteur nioTeue OTI pia AAAn acBevela Tou
LETAEOOKWANKA NPOKAAEITO ano eva NPwTolwo.
Eixe To nopTpaito Twv Bassi kal Spallanzani oTo
Ypageio Tou.



Joseph Lister (1827-1912) MNMaTtepac TnG avrionwiac

EnikpaTouoa anoyn:

O1 poAuvoEIG OTIG NANYEG ouveBaivav AOyw KAnoiou HIacuaTog
oTov olovTa agpa. Fayypaiva.

O Lister €ixe diapacel eva apBpo Tou Pasteur yia Tnv avagpopia
onyn.

MANwg o1 JIkpoopyaviopoi npokaiouoav yayypaiva; 1827 - 1912

To KapBoAIkO o&U (paivoAn) XpNOILOMOIEITO YIa va apalpei Tn
BpwpIa ano Toug unovopoug. O Lister YeKaoe PE AQUTO EYXEIPNTIKA
gpyaeia, xaRoupleeq TOMEG Kal ENIOECEIG: TA NEPIOTATIKA
yayypaivac eAaTTwbnkav onuavTika.

H onuacia Twv PIKpoBiwv yia TNV NPOKANCH NABrOEwV £yYIVE
EUPEWC AnodeKTH).

H kaAuTepn PeBodOG yia TNV anopuyn TwV BaKTnpIaKwyv
MOAUVOEWV €ival n npoAnyn.



TTpwiyn avoooPioAoyia

Edward Jenner (1749 — 1823) kal To tpwto EUBOALO

'HEEPE NWG 01 aypOTEG NICTEUAV NWG AV EIXE KAVEIG appwOTNOE
ano dapaAiaon, 0ev koAouoe euloyid.

H dapaAiaon npokaAei nnia duogopia, Novo, PNEPIKEC
(PAUKTAIVEC Kal NEPIOPIOHEVO NPNEIWo. Ta cUPNTWHATA
dlapkouoav AiyeC JEPEC.

AvTiOeTa, N €UAoOyIa NPOKaAAE EvTovn NApaPoOpPwon, HEPIKEC
popeC TUPAWON Kal ouxva bavaro.

Mpoc To TEAOC Tou 18° aiwva, 0 Jenner €Kave PIKPEC TOMEC WE
UAIKO dapaliaong o€ XEpIa JE OKOMO TNV anopuyn TNG
guloyidac.

ApxIka ol ouvadeApoi Tou auPIopnTNoav TNV acPaieia Kal
anoTeAeoPaTIKOTNTA TNG Ogpansiac auTnG. TN CUVEXEIQ OPWC,
n aia Tou uBoAiou dapaAiaonc avayvwpioTnke.

AeyeTal OTI N OOUAEIG TOU Jenner E0W0E TOUC NEPIGOOTEPOUC
avBpwnouc oTnV 10Topia ano onolovdnnoTe aA\ov avepwno.
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The Cow-Pocr __ ov __ the Wonderfid Effects of the New Inocalitew

(1802),James Gillray dékTec TOU €UOAIOU avaTtTTuUooouv Boocldeic atTroPuaoeld!



 TZuvdpour Tou Pasteur oTnv avoogoAoyia

[Taparripnorn. ‘0G0l «NEpVOUV>» HIA VOOO WMOPEI va anoKTnooUV avoaid.

Me Baon auTo TO OKENTIKO, 0 Pasteur okEPTNKE va Npoodwaoel avoaia OTIG KOTEC
yia npooBoAn ano xoAEpa.

'Evag ouvadeA@oc Tou kabuoTepnoe va euoNIacel Pe KAaANIEPYEIC XOAEPAC Ta
KOTOMNOUAQ HE anoTeAECHA 0 EUBONIAGHOC va YIVEI PE TIC UNEPHEYAAWHEVEG
KAAMIEPYEIEC,

[Taparripnon. O eyBoANIACOHOC HE AUTEC TIC EEXAOHEVEC KAAIEPYEIEG EIXE WG
OUVEMEIa va NPOKUWOUV KOTEC JE MANPN avoaoia aTn XoAEpa.

Ta pikpoBia ATav vekpa N e€aoBevnueva.

O Pasteur Tpononoinos napopoiwg kal aAAoug opyaviopoug (Tov avbpaka kal
TOV 10 NouU NpokaAei Tn Aucoa).

TeAIka dnuIoupynoce NPWTOKOAAG EHBOAIACHOU.



1843 - 1910

Robert Koch: enavaocraon otn
HikpoBioAoyia
TEXVIKEC

MelpapaTioTnKe yia TO HEOO OTO OMOIO UNOPoUV va
avanTuxBouv BakTnpia.

=ekivnoe Pe eAaTivn koAAayovou Pe PETpPIa
anoTeAEoNATA.

>uvexioe e ayap (CeAaTivoeldec npoiov anod gukia).
Anodeixbnke KaAO PECO kKaBwC dsv ENIWVE Kal Ogv
katavaAwvoTav anod Ta BakTnpia.

>TO UNOCTPWHA TOU AyaToc Npooedeos BPeNTIKA
LECA YIa TNV avanTugn GUYKEKPIMEVWV
LIKPOOPYAVIOHWV.

Me Tn ouvelo@opa Tou Julius Petri avenTu&av Tov
TPOMO HE TOV 0Mnoio KAANIEPYOUUE BakTnpla o€
TPUBAia Pe ayap anod Ta onoia JNopoulE va
arnoOVWOOUNE UEHUOVWUEVEC AMOIKIEC.



Robert Koch (1843 — 1910): enavaoTtaon oTtn
HIKpoBioAoyia

* O Robert Koch amnedeiée otL n aocbevela avbpas
npokaAeitatl amno to Baktnptlo Bacillus anthracis



O1 4 anarmoeic Tou Koch yia Tnv anddoon appwaTiac
0E€ OUYKEKPIMEVO MIKPOPRIO

O PIKpoOPYaAVIONOG BPIOKETAI TTAVTA O€ APPWOTA KAl TTOTE o€ uyIn dwa.
O HIKpOOPYAVIONOG ATTOMOVWVETAI KAl KaAAIEpYEITaI o€ KaBapr KAAAIEPYEIQ.

MoAuvon evog uyloug (wou JE TOV ATTOUOVWHEVO OpYaVIOUO aATTO TNV
KAAAIEPYEIQ TOU, TTPOKAAEI TNV idla appwaoTia hJE Ta {wa aTro Ta OTToid
QTTOMOVWONKE.

O HIKPOOPYAVIONOG UTTOPEI VA ATTOMOVWOEI aTTo Ta €K VEOU TTPOCRERANMEVA
(wa kal va atrodeixBei Ot gival 0 idIog JE TOV APXIKO TTOU ATTOMOVWONKE ATTO TA
apXIKA JoAuopEva (wa.



Postulate 1

The suspected pathogenic
organism should be present
in all cases of the disease
and absent from healthy
animals.

o e

Diseased
animal

Red
blood
cell

Suspected
pathogen

&

Observe
bloodtissue
under the
microscope

Healthy
animal

|

Hed blood cell

!



MNo organisms

present
Postulate 2 Streak agar plate
; with sample
The suspected organism from either
should be grown in pure diseased or

culture, ), healthy animal
Colonies
of suspected
pathogen Inoculate healthy

animal with calls
of suspected pathogen



Postulate 3

Cells from a pure culture
of the suspected organism
should cause disease in a
healthy animal.

Inoculate healthy
animal with cells
of suspected pathogen

_-::::I ]

— __,_J' AL -

— 2,

y =

e ——
Diseased
animal

Remove blood or
tissue sample and
observe by microscopy



Remove blood or
tissue sample and
observe by microscopy

Postulate 4 =
. Laboratory R
The organism should be Pl o2
: culture !
reisolated and shown TR SRR
to be the same as the |::> Ej %
original. ;
g A
Suspemed pa‘hc}geﬂ Pure culture

{must be same organism
as before)



The Life and Work of Robert Koch

= ins cholera
= Marries Emma Fraatz -r?sesarch in Eqypt Suffers heart attack
: (4/9/10)
. Published papers on T
Born in Klausthal, Baciflus anthracis 2 : o
= Hanover, Germany Appointed as government "’;1?;;;?5; Eﬁg{ﬁ:é'if:?n;n
(12/11/43) aagvisor with Imperial : e

Dept. of Health in Berlin

.. ‘' ‘", ‘" .., [ |
1843 1853 1863 1873 1883 1893 1903

_Graduates from medical _PUbEiShEd ﬁndjn_gs A
school on tuberculosis Death at Baeden

= Marries Hedwig Freiberg Baeden (5/27/10)

. Enters the University of B popier o)

: = principles of Four Marriage with Emma
Gottingen P — ;
: Postulates Fraatz ends
= Becomes

administrator/professor at
Berlin University




AvakaAuyn avrigikpoPiakwy ouoiwyv



Paul Ehrlich (1854 — 1915)

XpPNOIJOTTOINOE XPWOEIC Yia TN OIAKPIoN OIOPOPETIKWY TUTTWV
aigaToC. EpydoTnKe YE QVTIMIKPORBIOKES XPWOTIKEG.

AvakaAuye TNV apoevo@evapivn (Salvarsan) trou
XPNOIMOTTIOINONKE ETTITUXWC YIa TN BepaTreia TnG ou@iAng (1909).

Eival o Tratépag TNG XNMEIOOEPATTEIOG: TEXVNTEC EVWOEIC
MTTOPOUV Va XpnolyoTroinbouv yia Tn Bepatreia avopwtTivwy
VOOWV.

Gerhard Domagk (1895 — 1964) avakaAuye OTI
N XPWOTIKN OOUAPOVANIOOXPUCOidivn UNOPEi va
OKOTWOEI O1aPOPETIKA €idN BakTnpiwv BETIKWV

kata Gram.

To npwTo avTIBIOTIKO

1939, BpaBeio Nobel oTnv 1aTpIKN.




Alexander Fleming (1881 — 1955): >kwTo(G
BioAdyog kar pappakonolog. MNapatrpnoe _ Penicillium

colony

OTI OTAPUAOKKOKOI (Staphylococcus aureus)
dev avanTuoovTav KovTa O€ Jia anoikia
houxAac (1928).

Anouovwoe TNV ouaia ThG HouxAac nou
napepnodile Tnv avanTuén Twv BakTnpiwv. "

H avTiBakTnpiakn oucia ovouaoTnKe
nevIKIANiv) ano To ovopa Tou Penicillium,

TNC JOUXAQC.

1940: H nevikiA\ivn €EeTAO0TNKE OE KAIVIKEC
OOKIUEC Kal napnxon o€ PHEYAAeC NOOOTNTEC.

BpaBeio Nobel otnv ®uaioAoyia kai IaTpikn

TO 1945. uﬁ*\




AvTIBiIdypaupa

ANECaVOPOC DAEUIYK




AvokaAU el otn MikpoBLlodoyia, mepANTTTIKA

— 1665 Hooke

— 1673 van Leeuwenhoek: pikpookomnia
— 1735 Linnaeus: opoAoyia

— 1798 Jenner: epBoAlacpol

— 1857 Pasteur: {lULWOELG

— 1876 Koch: pikpoBrakn Bswplo Aotpoéewyv




ENZYMOAOTI'IA: IZTOPIKH ANAAPOMH

1783 Spallanzani: TrapaTtnpei 0TI TO YyaoTPIKO UYPO YEPOAKIOU KAl AAAWV {Wwv
(kal AvOpwWTTOC) PEUCTOTIOIEI TO KPEAG (TTEWiVN)
1814 Kirchoff: To ekxUAIoua a1rdé o1Tdp1 SIGAUTOTIOIE TO APUAO O€ OECTPIVEC
Kal oakxapa (apuAdon)
1833 Payen k Persoz: 1" atmrouovwan eviuuou.
[MpooBrikn aAkodANnNc og udativo ekxUAIoua Buvng divel BepuoguaiodnTo iCnua
IKaVO va udPOAUEl ApNUAO o€ dIaAUTA oakxapa. «AlaoTdon», CAMEPA AUUAAo.
1834 Schwann: atropovwaon evfUhou atrd oTouAy! (Wou KATOTTIV OEIvNG EKXUAIONC (TTEL
1860 Berthelot: ammouévwaon evfupou atrd aAKOOoAIKO ilnua CUNNG IKAVO va JETATPETTEI
TN (axapn (ooukpdln) oc YAUKOLN kal @PoUKTAln (IvBeptaon). « Pupdpatay.
1870 Liebig: Ta «@upduaTta» €ival «avopyavwTta»un (LvTa CUCTATIKA, &
Pasteur: Ta «pupduara» gival «0pyavwuEVa»
1878 Kuhne: eiodyel Tov 0po £€vCUUO YIa va aTTOOWOEl T « pUPAUATA», TTOU BpiokovTal
«€V TN CUNN» Kal TTPOKAAOUV TIG TTPONYOUUEVES DIADIKATIEG NETATPOTTWY
1897 Buchner: emituyxavel aAKooAIKr) UPwan XPNOIUOTTOIWVTAG EKXUAIOUA (UUNG

eAeUBePO aTTO aKEPAIa KUTTAPA.



eMartinus Beijerinck (1851 —1931). EpydoTtnke otn dépeuon d1a@OpwV OTOIXEIWV aTTO
TOUG HIKpoopyaviopoug (KUkAoI Tou avBpaka, alwTou kal B€iou) oTn puon.
AvekaAuye Tn deopeuon Tou alwTou ano Ta cupBloTika (Rhizobium sp.) kai
eAeuBepa BakTtnpia (Azotobacter sp.). H diepyaacia auTtn €ival TEPACTIAC
onuaaciac yia Tn pswn Twv GUTWV. ANopovwaoe Beloavaywylika BakTnpia.
AVENTUEE TEXVIKEC YIA TNV AMONOVWON HIKPOOPYAVIOHWYV HE EEEIOIKEUMEVEC
ueTaBoAikec OpaoTnpIOTNTEC.

eSergei Winogradsky (1856 — 1953). AvakaAuye OTI Ta QUTOTPOQIKA BaKTAPIa £XOUV
eupeia kaTavoun. ATToudvwaoe Kal HEAETNOE Ta BAKTAPIO TTOU €ival UTTEUBUVA YIa TNV
METATPOTIN TNG ANUWVIAG O€ VITPIKA avIOVTA, AQOPOIWOCIUA YIa Ta QUTA. AVEKAAUWE
MIKPOOPYQAVIONOUG TTOU JTTOPOUV VA TTApAYOoUV eVEPYEIQ HEOW TNG 0¢eidwaong Tou CO..
MNépaoe Ta TeAeutaia 34 xpovia TnG wng Tou oto IvoTiTouTo Pasteur HEAETWVTAC
Ta BakTrnpla Tou €dagouc. Mepleypawe Tn HikpoBlakn oEsidwon Tou Beiou Kal
Tou a10npouU Kal HEAETNOE TNV avaepofio alwTodeoNEUDN.

eO| apepikavoi Thomas Burrill (1839 — 1916) kal Erwin Smith (1854 — 1927)
aveAuoav To poOAo TwV BakTnNpiwv € A0BEVEIEC PUTWV.

eAlbert Jan Kluyver (1888 — 1956), npOTeIvE OTI 0l BAGIKEG HETABOAIKEG
avTIOPACEIC €ival KOIVEG YIA OAA Ta KUTTAPA TWV EURIWV OVTWV: «ZUYKPITIKN
Bioxnueia». “From elephant to butyric acid bacterium — it is all the same”



Nitrogen-fixing
bacteria in root
nodules of
legumes

O KUkAog TOU N

Nitrogen in atmosphere (N,)

ol
Decomposers (aerobic

and anaerobic
bacteria and fungi)

Ammonification Nitrification

Ammonium (NH,*)

Nitrogen-fixing soil bacteria Nitrifying

bacteria

Copyright €& Pearsen Education, Inc., publishing as Benjamin Cummings.
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Denitrifying
bacteria
Nitrates
(NO;7)

Nitrifying
bacteria

Nitrites (NO,7)




Ertideyueva BpaPeia NoumeA otn
Duaooloyia kat lotpikn

1901* von Behring Diphtheria antitoxin
1902 Ross Malaria transmission
1905 Koch TB bacterium

1908 Metchnikoff Phagocytes

1945 Fleming, Chain, Florey Penicillin

1952 Waksman Streptomycin

1969 Delbriick, Hershey, Luria Viral replication

1987 Tonegawa Antibody genetics
1997 Prusiner Prions

2003 Agre, Mackirron water and ion channels
2005 Marshall, Warren Helicobacter and ulcers
2008 Hausen Papilloma and viruses

* The first Nobel Prize in Physiology or Medicine.






Mia paTia otnv eugavion TnG (wng otn '

-O pOAOC TWV HIKPOOPYAVIOUWV



H apxiki atyooc@aipa oTn yn Kol OTOUG WKEAVOUG

H@PaIOTEIOKES EKPACEIC EKTOCEUAV AEPIA ATTO TO ECWTEPIKO TNG YNG OTNV
aryoogalpa. H diadikagia cuveyietal Kal onuepa. Ta ekKAUOPEVa agpia Nrav
CO, kai udpartyoi. Kabwg n em@aveia TNG yng KPUWVE, TO VEPO CUPTTUKVWONKE
KAl JETETPATIN O€ WKEAVOUG, TTOTAMIA Kal AiuveS. O KOMATEG EVOEXETAI VA
ouveio@epav oTn yn TTOAUTTAOKO Opyavika puopia.




H epgavion Tng (wng atn yn

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
Humans
appeared.

Mammals
appeared.

Cockroaches,
termites
appeared.

-
-

Reptiles
appeared.

Eukaryotes
appeared.

Probable Prokaryotes
origin of appeared.

I

4 billion 3 billion 2 billion 1 billion Present
years ago years ago years ago years ago time



H epgavion Twv agpiwv aTn yn

Lioljejuaduos

Age (Gyr)

Figure 1 Proposed models for the evolution of atmospheric CO, and CH,4. Curve CO5(K) is
reproduced from Kasting®; curve CH,4(K) was constructed from descriptions in Kasting®:

1.0 [ II 8.0x 105
|
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i/ |
— |
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cantinantal .-i"" Molecular
r a" e - oxygen
oo of |
bandsgiron * ‘ ! | i | )
formation
! a 2o 2.0 1.0 Teday
Time (107 years before present)

curves CO,(P) and CH,4(P) were constructed from the values estimated by Pavlov et af*>2
at 3.9 Gyr, 2.8 Gyrand 2.3-0.75Gyr ago; and line CO5(0) is from this study. p, refers to
the partial pressure of a gaseous species /.

Nature (2004) 429, 395-9



[MpoTuTra AUVapIKG
avaywyng

yia KaBe nuiavTidpaon
avaywyng

F,+2e->2F .. E°=2889V
—

Au*+e - Au...E°=1691V

Cl,+2e-2Cl...E°=1360V

Cr,0.2+14H*+6e->Cr¥*+7H,0... F°=1.330V

MnO, +4 H* +2e -» Mn2* +2H,0 ... E°=1.229 V

-

Cut+e—->Cu...E°=0518V

-

Cu¥*+2e—->Cu...E°=0.339V

2H"+2e= ->H,...E°=0.000V

%
2H,O0+2e->H+20H ... E>=-0.828V
SO,#+H,0+2e~>S80,2+20H ... E°=-0.936V




O1 TTpWTOI PWTOCUVOETIKOI OpYyQAVIOUOI:
KATI oav 10 Proteobacteria, Chlorobia

Avoluyovikn pwroouvBeon:
CO,+H,S+E = (CH,0) +SY

CO, + S+ E = (CH,0) + SO,?>

KuavoBakrnpia: oéUuyoVviKn ewroouveson:

CO, + H,0+E = (CH,0), + O,



dwToouvBeon: avaePoBIKG BakTnpia
6 CO,+6H,S+E->CH,,O,+6S (nofree O,)

http://www.louisville.edu/~mmcarr01/GCE/Courselntro.html

dwTooUVOeon: aepofBIKG BakTnpla

CO, + H,0+E - (CH,0)_+ 0,

CO, +2H,0 > CH, + 20, CO, + O, + 4H (MNdiIdcTNUA)
Hydrogen escape after CH, photolysis, therefore, causes a net gain of O,
Science (2001) 293, 839-43




O, partial pressure (kPa)

40 -

7 atmospheric _* "
PO
30 - 2
i | today's atmospheric PO, ..
10 - extracellular PO today's arterial PO, in
i in first eukaryotes various water-breathers
0d-ee-- O - - - et and tissue PO, in . mammals
1 | - 1
-2500 -2000 -1500 -1000 -500 0

Earth age (millions of year)

Mechanisms of Ageing and Development (2003) 124, 857-863



* YTrdpxouv amroAiBwuaTa atro mpoKApUWTIKOUG OpYAVIOUOUG
UE NAIKia 3.5 dI0. ETWV.

e 2 0I0. £TN APYOTEPA EPPAVIOTNKAV Ol EUKAPUWTIKOI
OPYQVIOUOI.

* Q1 yiIkpoopyaviguoi aAAacav oTtadlakd Tn ouvleon TNG
ATUOOPAIPAC TNG YNG KAl ETTETPEYAV £TOI TV EUPAVION
agpofiag (wng (kuavoBakTrpia).



H apyn kai eEeNIEN Twv opyaviopwv

@ewpia TNG €EAIENG:

O1 KANpOVOoUIKEC 1010TNTEC OoTa £URIa OvTa aAAalouv oTadiakad aT1o Xpovo. Ol
AAAQYEC QUTEC £XOUV WG ATTOTEAEOUA DOMIKEG KAl AEITOUPYIKEC OANAYEC UETA
aTTO TTOAAEG YEVIEG.

Etriong:
OAa ta kaivoupyia €idn TTpoEpxovTal aTro €idn TTou TTPOUTTAPXOUV

2 UYYEVEIC OpyaVIOMOi £XOUV TTAPOHOIA XAPAKTNPIOTIKA OIOTI £XOUV
eceNXBei atrd €vav Koivo TTpoyovo.
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Robert Whittaker

MaAaia pebodoc Ta&ivounonc

(1959)

MopdoAoyia
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o

Z0d
duTa

MuknTeC (HIKpoPia)

NpwTioTA
(MIkpOPIa)

Movnpn (HikpopPia)

EUKARYOTES

PROKARYOTES
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To 16S piBoocwpikd RNA (16S rRNA) civai e DR TR L
OUOTATIKO TNG MIKPAG UTTOMOVADOC
(30S) TwV TTPOKAPUOTIKWY PIBOCWHATWY

Escherichia coli
(JO1695)

1. Bacteria 2. Proteobacteria 3. gamma subdivision
4. Enterobacteriaceae and related symbionts

5. Enterobacteriaceae 6. Escherichia

Model Diagram Version: November 1999
Microheterogeneity information: April 2001

Red nucleotides represent positions which change
among the known sequences for this organism;
the nucleotide shown is from the sequences in
GenBank entry J0O1695.

Black letters reveal the known microheterogeneity
at this position.

For two base-paired red positions, the observed
base-pair combinations are shown in blue adjacent
to the microheterogeneity of the 5’ nucleotide
(space permitting; otherwise near 3’ nucleotide).

Positions marked with (-) indicate deletions relative
to JO1695.

Positions marked with (+) indicate insertions relative
to JO1695.

http://en.wikipedia.org/wi
ki/16S_ribosomal RNA

Citation and related information available at http:/flwww.ma.icmb.utexas.edu



RSD = Reference Structure Diagram; CD = Conservation Diagram; #S = Number of Sequences.* denotes older
conservation diagrams that use 95% to define the top conservation level and/or do not include insertions relative to

reference sequence.

Phylogeny

* root (3DOM+20RG)

* root
* Archaea

* Bacteria

* Firmicutes

* Actinobacteria

* Bacillus/Clostridium group
* Proteobacteria

* Alphaproteobacteria

* Betaproteobacteria

* Gammaproteobacteria

* Eukaryota

* Acanthamoebidae
* Coccidia

* Entamoebidae

* Giardiinae

* Haemosporida

* Haplosporida

* Heterolobosea

* Litostomatea (Ciliophora)
* Lobosea

* Microsporidia

* Parabasalidea

* Perkinsea

* Piroplasmida

55
RSD CD
55 5§
55 5§
55 5§
55 5§
55 5§
55 5§
55 5§
5§ 5S*
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5§ 5S*
5§ 5S*
55 5§
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678
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323
125

165

RSD
16S
16S
16S
16S

16S
CD

16S
16S
16S
16S

200

106

RSD
23S-5 23S-3
23S-5 23S-3
23S-5 23S-3
23S-5 23S-3

23S-5 23S-3

23S-5 23S-3
23S-5 23S-3

23S
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23S-5 23S-3
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23S-5 23S-3

23S-5*% 23S-3*

23S-5*% 23S-3*

23S-5 23S-3
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Nea peBodoc Quloyeveonc
e Ca rl Woese (1975) MMMMMMMMMMMMMMMM s ——

* Baoiletal oto 16S rRNA o X
* Tpeig emikpateLeg: O

1. A pX aia EUKARYA

(LOvo HLkpOofLa)
2. Boktipua

(LOvo HLkpOPLa)
3. Eukdpua

(LEPLKA ULKPOPLOL)

> Domains

BACTERIA

3 cell types, showing relationship with domains and kingdoms



Nea nebodoc Puloyeveonc
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Plants  Animals Fungi  Protists

ha\Y7gt

Prokaryotes Prokaryotes
that live in that live in
extreme salt extreme heat

otars Chlamydias Gram-pesftive Endospore Gram-negative  Methane
‘ Spirochetes bacteria producers  bacteria producers




Domain
Archaea
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ETTIKpATEIEG/OUYKPIOEIG

Table 27.2 A Comparison of the Three

Domains of Life
CHARACTERISTIC Bacteria
Nuclear envelope Absent
Membrane-enclosed Absent
organelles
Peptidoglycan in Present
cell wall
dMembrane lipids Unbranched

hydrocarbons
ENA polymerase One kind
Initiator amingo Formyl-
acid for start of methionine

protein synthesis

Introns (noncoding  Absent
parts of genes)

Growth
inhibited

Response to the
antibiotics
streptomycin and
chloramphenicol

Histones Absent
associated
with DMNA

Circular Present

chromosome

Ability to grow No
it temperatures

=100°C

DOMAIN

Archaga

Absent
Absent

Absent

Some
branched
hydrocarbons

Several kinds
Methionine

Present in
SOIME genes

Growth not
inhibited

Present

Present

Some species

Eukarya

Present

Present
Absent

Unbranched
hydrocarbons

Several kinds
Methionine
Present
Growth not
inhibited

Present

Absent

Mo

Copyright & Pearson Education, Inc., publishing as Benjamin Cummings.



AlaTpo@ikoi TUTTOI

Tagivopnon Twv guBiwv pe Baon:

ATTO TTOU TTQiPVOUV EVEPVYEIQ;
Dwc, avopyaveg EVWOEIC, OPYAVIKEC EVWOEIC

ATTO TTOU TTaipvouv avOpaka;
CO,, HCO; (avopyavog), OpyavIKEG EVWOEIG (OPYAVIKOG)



Table 27.1 Major Nutritional Modes

Mode Energy Source
' AUTOTROPH

Photoautotroph Light

Chemoautotroph Inorganic chemi-

cals (such as H,S,
NHs, or Fe*™)

HETEROTROPH
Photoheterotroph  Light

Chemoheterotroph  Organic
compounds

© 2011 Pearson Education, Inc.

Carbon Source

COz, H(:(Dg_,.r or
related compound

COz, HCC)g_‘,r or
related compound

Organic
compounds

Organic
compounds

Types of Organisms

Photosynthetic prokaryotes
(for example, cyanobacteria);
plants; certain protists (for
example, algae)

Unique to certain prokaryotes
(for example, Sulfolobus)

Unique to certain aquatic
and salt-loving prokaryotes
(for example, Rhodobacter,
Chloroflexus)

Many prokaryotes (for exam-
ple, Clostridium) and protists;
fungi; animals; some plants




Mapadelyua

1. duTa

Evepyeia and 1o pwc (pwTo-)
Apopoiwvouv avopyavo C

(autoTpOPOI)

OwTO-auTOoTPOYPOI

2. OnAaoTika (+PUKNTEC)
Opyaviopoi nou Aappavouv
EVEPYEIQ Ka/ avBpaka ano
OPYAVIKEG EVWOEIC

XnHO-ETEPOTPOPOI

Plants, algae, many bacteria
(Autotrophs)

20rganic
compounds

Animals, fungi,
many bacteria

(Heterotrophs)



XapakTnpIoNOC TWV opyaviopwy Pe Baon To S1aTpoPIiko Toug TUMO
https://en.wikipedia.org/wiki/Chemotroph#/media/File:AutoHeteroTrophs_flowchart.png
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2.UvTOouNn TTapouadiaocn TwV PYIKPOOPYAVIOUWYV



' 4

UTTOI JIKPOOPYQVIGHWYV

y 4

T

ETikparteia «Bakrripia»

euBaktipia (“TrpaypaTika” Baktipia)
ApxaiofakTrpia

EMKPATEIQ Ap)aia

MovokUTTapa JEAN TNG ETTIKPATEIAC TWV
EUKapPUWYV

[MpwTtdlWwa
MiKpoOoKOTTIKG PUKN
MikpookoTrikoi MUKNTeC
loi



BakTrpla

[lepiypaon): eubacteria, archaeabacteria, Gram-negative, Gram-positive, acid fast,
cyanobacteria

Tutrol: procaryotes, absorbers, wet conditions, animal decomposers, cell walls,
unicellular

Alatpogikoi Tutrol: chemoheterotrophs, photoheterotrophs, chemoautotrophs,
photoautotrophs

AVBEeKTIKN Jop®n: evOoOoTTopIa (UEPIKA)

AcBévelec: tetanus, botulism, gonorrhea, chlamydia, tuberculosis, etc., etc., etc.
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2 TTEIPOEION PAKTNPIA




KuavoBakTtnpla

Description: blue-green algae

Types: photosynthetic aquatic procaryotes, green lake scum, cell walls

Nutrient Type: photoautotrophs

Durable state: ?

Diseases: none




MikpooKoTTIKG PUKN

Description: photosynthetic aquatic eucaryotes, cell walls, both unicellular and
multicellular types

Types: brown, red, green, diatoms, dinoflagellates, euglenoids

s
Afexardrrensn [100X)
Mational Besearch Council

Linopiinsis [2000X)

Mational Research Cauncil
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Diseases: Some poisonings associated with unicellular types: Alexandrium causes
Paralytic Shellfish Poisoning (PSP), Dinophysis causes Diarrhetic Shellfish
Poisoning (DSP), Pseudo-nitzschia multiseries causes Amnesic Shellfish
Poisoning (ASP) [some would describe some as protists]




MikpookoTTikoi MUKNTEC

[leprypamn: CUMEC (MOVOKUTTAPIKOI MUKNTEG), MOUXAEG (VNUATOEIDEIC MUKNTEG)

Types: eucaryotes, absorbers, dry conditions, plant decomposers, cell walls, ~100
human pathogens

Nutrient Type: chemoheterotrophs

Durable state: spores

Diseases: mycoses: candida, ringworm (pictured), athlete's foot, jock itch, etc.




‘EAUIVOEC

Description: Flatworms (platyhelminths), roundworms (nematodes)

Types: metazoan (multicellular animal) parasites, engulfers and absorbers

Nutrient Type: chemoheterotrophs

Durable state:?

44@x 18,0 ky 199wm

Diseases:trichinosis, hook worm, tape worm (pictured are scolex-heads of), etc.

[[€vOC OKOUANKIWY, TOU 0Bp0oiocuaTOC TWV VNMATWOWY, TNG OIKOYEVEIAS TWV AOKAPIOWV.
2T0 YEVOC auTd avikouv TToAudpIBua €idn, TTou (ouV TTAPACITIKA OTA £VTEPA TOU
avOpwTrou rj dlapopwv (Wwv. O1 €. TTPOKAAOUV TNV TTABNON TOU TTETTTIKOU CWARVaA TToU
ovouadletal eAuIvBiaon



[TpwToWa

Description: Unicellular and slime molds, flagellates, ciliates

Types: eucaryotes, parasites, engulfers and absorbers,
wet conditions, no cell wall, ~30 human pathogens

Nutrient Type: chemoheterotrophs (some
classifications include some photoautotrophs as well)

Durable state: cysts (some)

Diseases: malaria, giardiasis, amoebic dysentery, etc. (shown are harmless--to us--
protist components of pond water: Amoeba, Blepharisma, Paramecium, Peranema,
& Stentor)




loi

Description: Not cells but enveloped or non-enveloped

Types: acellular, obligate intracellular parasites

Nutrient Type: not applicable

Durable state: virion particles, some can encase in durable state of host

Diseases: common cold, flu, HIV, herpes, chicken pox, etc.




http://www.rna.icmb.utexas.edu/SAE/2B/ConsStruc/
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