MEPIBAAAONTIKH M

poRioAoyiag



[IPQTEOBAKTHPIASS

* Apvnruikd kotd Gram ye -7 ,
* [T\eovotnta tv yvootov katd Gram Boaktnpiov yeu)pfmﬁg, oTp ol
S
OPETIKEC

Brounyavikng onuaciog »
(POAOYLDV TOV

V

« TIMpov to dvopa tovg omd tov 0ed IpwTtéa OV UTOPOVGE VOl
nopo<g (Stackebrandt), avtikatontpilovtag Th HEYGAR TO

GUVOVTOUE F
* 5 KUPLEC PLAOYEVETIKES VITOOLULPECELS | 0 rOjeCtS 2008
* a, Ba Y, 8, KOl €. /

7 bﬁyla '
19%

Defferibacter

dAaBoBakTipla / Cytophaga
2nepoxaiteq

KovdulopikpoBia
AEIVOKOKKOL lMpaotva /

8 ,
sl Planctomyces/Pirella

Mpaoiva pn

Beuka Baktpla XAauudia

KuavoBaktrpla

Thermotoga ¢ ©eTIKa Kata
Gram Baktipla

Thermodesulfobacterium Z %« Nitrospira

€
J

a

Aquifex 5 MpwTeoBaKTAHPIA

2289 bacterial genomes



* Tlposkvoyav amod £va Koo

QMOTOGLVOETIKO TPOYOVO ' -—__
QLT 1 dLVATOTNTO GTI GLVEYELN , AL PHAPROTEOBACTERIA"
YO KE atd OLAUPOPES YPOLLUES KOl VEES g v

Ruotvacese Brtoreiacess Brucedaces
| Peylcdachriun gowp

LETAPOAMKES IKOVOTNTEC amOKTHONKAY
Avtimpooc®revovy Tave oo to 40%
TOL GUVOAOVL TMV TPOKAPLOTIKOV ‘
'YSVO’)V > | -_—? ::.1/“:, A": e’ “BETAPROTEOBACTERIA"
more than 460 genera and =] sy
more than 1600 species (in 2002)
* LEYAANG PloAoYIKNC onUaGiog
* aKkpoio peETaAPOMKY TOIKIAOTHTE
« free-living vs. endosymbionts A
* Bacikd pOLO GTOVE Kvﬂoug Ua'( "
avOpakoa, Ociov Kot TOL ACOTO
*LOTPIKAOC CUOVTIKO €10
* TPOEAEVLGT] TV LULTOYOVOPI®V
aviyvevetal ota alpha-proteobacteria

"GAMMAPROTEOBACTERIA™

"DELTAPROTEOBACTERIA™

“EPSILONPROTEOBACTERIA"



Meta oAk moukt

* AKpOio TOIKIAOLOPPIn, TOV EVEPYELOKDV

ynuepyavotpoea: Escherichia coli
chemolithotrophs: Nitrosomona
QOToTpOPO: Rhodospirillum
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shaped, appendaged, £ | ;: orms

ed, spiral, ring-
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* Kivnuikdtn % ritrichous flagella or gliding motility

» EAet0epal (.e- o. Pseudomonas), coprotikd (Rhizobium), evdo-cuopfiotikd
(Rickettsia)



Metabolic diver:

 Relationship to oxygen
strict aerobes to strict anaere
microaerophiles
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Cause disease in humans
Py
G ram-ne atlve Obligate Live in insects
g intracellular " B
parasite /\
/\ Waolbachia  Have prosthecae
Cause Survive in ﬁ

spotted phagocytes
fevers ﬂ Hyphomicrobim ﬂ
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/\ . Brmolh-z Bartonella Plant Nitrobacter
Rickettsia  Ehrlichia pathogen

Agrobacterium  Fix nitrogen
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In legume  Acetobacter &
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Rhizobium  Azospirillum

Caulobacter &  Chemoautotrophic
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[TaBoyova avBpwTTwV:

Bartonella
B. hensela
Brucella
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YTTOXPEWTIKA EVOOK

Ehrlichia. Tick-Eb

Rickettsia. A f
R. prowa: "’ ’"'U'"Sv
R. typh , urine typhus
R, rickettsii Roeky Mountain Spotted Fever
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(a) Rickettsia {(b) Rickettsias in chicken
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SYMBIOSIS

“The living together of dissimilarly
named organisms”

)A .de Bary, 1879(
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~/control the behavior of thelr hosts, they can chghge .

entire ecosystems to suit their needs,
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2UMBIwTIKG BakTripia:

Buchnera, Blochmannia, Blattabacterium, Serratia symbiotica,
Rickettsia species, Wolbachia, Wigglesworthia glossinidia,
Sodalis glossinidius

Eidn ApBpotrodwv:

Many species including mosquito species, aphid, tsetse fly,
Rhodnius bug

MeTtayovidiwuara:

Bemisia tabaci kal Bactrocera oleae




Symbiont-based Contr

Strategies SC$.

Use symbionts for pest and dlsease management

Ongoing efforts:
Pierce disease
Fiji disease virus
Chagas disease
Trypanosomiasis
Malaria, Dengue virus, Lymphatic filariasis
Aphids, Whiteflies, Tephritids




Wolbachia: Eéva UTTOXPEWTIKA
MNTPIKA KANPOVOUOUMEVO
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ApOpomooa Mn Mo)mcuévd

" 'Evioua = Ceratitis capitata

" AKQpea = Bactrocera oleae

" [6Omooa » dedes aegypti

" Apayveg » Anopheles gambiae

" Dendroctonus sp.

Nnuatmoelg
" VIILOTOOELC TNG PLAaplocnC
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Wolbachia-eTrTayOUEVES £
QVATTOPAYWYIKEG avaqé\ i

H Wolbachia strayel avamrapaywyikKEG avwHaAieS OTTWG:

> @F])\UKO'ITO“’]OT] (Feminization)
> HGDGEVOYE’ZVSOT] (Parthenogenesis)
» OavaTtwon APOEVIKWY (Male-killing)

> KUTTGpOTI')\GO'HGTIKr’] AO’U}JBGT()TI’]TG (Cytoplasmic Incompatibility, Cl)

« ECammAwon
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EUpog SevioTwyv Tng Wolbach e _'
ota Tephritidae . ==

~5000 €idn

94 €idn €xouv eAeyXOeEi

18 €idn £xouv PBpebei poAuouéva

Bactrocera species, Anastrepha suspensa, Rhagoletis
cerasi, R. medax, R. pomonella
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Wolbachia xou Ceratitis capitat

O

AtToucia Wolbachia

Mia povo avagopa otn BpadiAia

[Tapouacia Enterobacteriaceae




Wolbachia xax Bactrocera olea ’

Attoucia Wolbachia

[Mapouacia Acetobacter tropicalis




Wolbachia & E@appoyeg

AEKTNG: 2TEAEXOG MTTEVAKEIO

» AOTNG: Rhagoletis cerasi

» AUO ETTIUOAUCPEVEG ICOUNTPIKEC OEIPEG:
88.6 (wCer2) and S10.3 (wCer4).

» 100% etritreda poAuvong (>8 xpovia, 80 YeVIEG).

» 100% ékppaon KA o€ aTOMIKEC YEVETIKEG OIQOTAUPWOEIC.




Wolbachia & E@appoyeg Il i
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lave prosthecae:

Caulobacter. Stalked
bacteria found in lak
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[TaBoyova puTwv:

Agrobacterium.
MeTagpopa TTAaopidiou 8§
Kal dnuioupyia -
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Terms describing the location
habitats related

Epiphytic = organisms growing on the surface ¢ '
Phyllosphere = area surroundir

Rhizoplane (p1lo

Rhizoéi)here= area s ding the root and impacted by it



Profiles of a plant .w
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1. Agrobacterium
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Figure A. Large gall formed at the base of the stem of a rose bush.

Figure B. A series of galls (arrowheads) along a branch of a grapevine.
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A. tumefaciens 1s a Gram-negative, n

rod-shaped bacterium, closely r¢
which forms nitrogen-fixing.
leguminous plants. e
Most of the genes involvec
borne on the chron
large plasmid, tern _
plasmid. In the sz “of the genes that enable
ha’zobiu" )i iCe nitrogen-fixing nodules are
contained: "“ 1 smid termed the Sym (symbiotic)

1cing)

r

plasmid. A

Thus, the characteristic biology of these two bacteria 1s a
function mainly of their plasmids, not of the bacterial
chromosome.



Agrobacterium is significant as a tool to insert foreign DNA into a plant

Basically, the bacterium transfers part of its DNA to the plant, and this

integrates into the plant’ s genome, causing the prod.#cfﬁn Of

3

B

associated changes in plant metabolism. p

[ 4
VIrA
Ti plasmid T-DNA

(T[pUJTEtVlKr'] KWdU"l (~200,000 bp) Agrobacterium mtegr;ted
Healthy cell of susceptible Dl i

¢w0¢0pu7\ld)vs l) \ / host plant site in host

R G) chromosomes
"/14 =
T-DNA T-DNA

complex
/ import to
— {__/—} nucleus and

integration

Single-stranded

virG

(puBLOTIKOG l intermediate O[1oNA
v transfer
TLOLPALYOVTOLG)

Vir proteins Opines
synthesize metabolized by

° single-stranded Agrobacterium Synthesis || First step in | | Synthesis
v,rD 'l'—DNA\/ - of opines || cytokinin of auxin
synthesis 0 Auxin and cytokinin
synthesis promotes

(EVSOVOU KAsaon) / K k tumor formation
a Ac.etosyrin'gone COCHs ?11 Agrobacterium-

activates virulence infected plant cells

genes

~_ o Wounded plant
cell produces

CH30 OCHS: acetosyringone
c OH

VI r E Acetosyringone U

(netadEpel DNA), virB BonBdet otn petadopa ssDNA, localized in membrane)




The central role of plasmids
shown easily by "curing" of st
grown near 1ts maximum te
case of Agrobacteriun “
is lost and pathoge
forming ability (of . However,
loss of the plasm ffect bacterial growth in
culture - the plas frains are entirely functional
bacteria |



In laboratory conditions it i
Agrobacterium or Rhizobium
plasmid of the other organis

1 plasmid into
n nodule-like structures,
ctional.

Introduction of the
this to form galls; i
Agrobacterium s
although th



Studies such as these raise ma
challenging questions abou

For example, what dc
or genus really mea
drastically by loss

: lsmd?
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And how n o¢ occurs by means of
plasmic 1 oth bile genetic elements within
natural populat ’



plasmid remains 1n the bact

When integrated into
T-DNA code for:

oprOductiOH Of
osyntheSiS ' 5;

opines and

,9’

It is important to note that o
plasmid (the T-DNA) enters

p ant metabolites - the



The plant hormones upset th

growth, leading to the prod g
nutrient-rich environment

nt
OTOCINOPINES
fed sugar derivatives.

The opines are uni
from normal pl:

similarly are uniqt

IqL



All these compounds can be used
sole carbon and energy sour
absent from normal plants tk

with a unique food source th



A. tumefaciens has been used ¢
engineering of plants.

This 1s achieved by engineer
DNA of the bacter:
so that they
chromosomes wh

(2



A few of the commercial applications of T-DNA techno

Some commercial releases of transgenic plants

Crop and release date Name Company
Tomato (1994) Flavr Savr Calgene
Tomato (1995) Zeneca
Cotton Bollgard

Potato NewlLeaf Monsanto
Maize (1996-97) YieldGuard

Soybean

Canola (rape) Roundup Ready Monsanto

Cotton (1995-96)

Novel properties

Vine-ripened flavour, shelf life

Consistency of tomato paste

Bacillus thuringiensis toxin for insect
resistance

Glyphosate herbicide resistance



TL Elvall YEVETLKI) TPOT

MetaBoAn Tou YEVETLKOU U
Urtopel va mpaypatornotné
duoLKO avaouvouoo

r 7 ’ | e, e ) 7
ATIOAUTWG EAEYXOMS ETUAEYLLEVWV YOVLOLWV

Taxelot Ke pUBHLT EVIN uéeoéoq VEVETLKNC BeATiwong
duUTWV-(W V- KPOOPYOVLIOUWV XWPLC TAELVOULKOUC
dpayuoug



Mpoodidouv ta emBuunTa xopaKt l
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Mot xpetalovtol oL YEVETLKES

0ToUG PUTIKOUG OpP

AvBOeKTIKOTNTO OF |
AvBekTiKOTNTO OF UY C TLHLEC
Bepuokpaoiag

P
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BeAtiwo V YVWPLOULATWV

(T.x.€mBpaBUVON avonc, oMoy XPWHOTOC GvBEwWY
K.OL s

Mapay f/ﬁ polovtwv (EpuBOALa, dappaKka)
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OL ONUOVTIKOTEPEG Ka
VEVETLKA TPOTIOTIOLN LEVE

26yl Roundup Ready

KaAaunéﬁ/
20yLa

BauBaktﬂfr

E)\aLOKpauBn (5%)






EIZAFQrH DNA ZE OYTII

Me oUleuén LEOW TOU CUOTNW
tumefaciens (64%) |
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Using the Ti plasmid as a vector for genetic engineering in plants

Agrobacterium
tumefaciens

é; ©> DNA containing the
gene of interest
1

—

__\,

plasmid Incubation Introduction Flfeg|eneration
with into plant of plant
n=e restriction cells in
T DNA enzyme and culture . ey
Site where A e/ 4
restriction Inserted T DNA Plant with
enzyme cuts carrying new gene new trait

Potential Applications

Genetically modify plants to...

produce vaccines in their fruit (e.g. polio vaccine)

be resistant to disease and pests
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“Golden” rice contrasted with ordinary rice

ransgenic Rice

Genetically modify plants to produce beta-carotene
Beta Carotene is converted to vitamin A in humans

Vitamin A deficiency leads to poor vision and high susceptibility to disease
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XNUEIOQUTOTPOPIKA: o

Oceidwon alwTou yid ﬂapaywy
Fix CO,

Nitrobacter. NH;* — NQ

Nitrosomonas. NOy =SNG =

NiTpolomoInTIKa 6akTRpia
1.NH; + O, + 2 €™ + 2 H* = NH,0H + H,0
2. NH,OH + H,0 + %02 —>NO,™ + 2 H,O + H”
SUVOAIKA: NHg + 130, —=NO,™ + H,0
AGY = —275 kJ/avtidpaon

NiTporroInTiKa 8aktipia

NO,™ + 5 O, =>NO5~
AGY = 74,1 kJ/avtidpaon



2NUAvTIKEG DI0DIKOOIES KOl TTPOKOPUWTES OTOV KUKAO

TOU afwTou

Aladikaoisg

Mapadeiyuara opyaviouwy

Nitporroinon (NH,*— NO,")
NH 4+ —>NO,~
NO,~ — NO;~
Atrovitpwon (NO; —N,)

Nitfrosomonas

Nitrobacter

Bacillus, Paracoccus,
Pseudomonas

Aéopeuon N, (N, + 8H —NH; + H,)

Mn cupBIwTIKG
AepoBia

Avaepdpia

SUMBIWTIKG

Azotobacter
KuavoBakripia
Clostridium, TTop@upa Kai
TTpdoIva BakThpia
Rhizobium
Bradyrhizobium

Frankia

Appwviotroinon (opyaviké-N — NH,™)

MoAAoi opyaviouoi

Ouadeg

Aéopcuon
alwrou

Oguyovouyxeg
T Si1081kaoieg

] Avodikég

Ouadeg _ Siadikaoieg
mpwreiviov NHy

NO,~

Aéopeuon

alwrou

ATtrovitpwon

S UGG EVAE OEa150avaywyikog kUkAog Tou alwtou. Me kitpiva BéAn umodeikviovtal o1 avidpaoeig oEgidwaong kal e KOKKIVA 01 avTidpdcelg avaywyng.




NiTpiko (NO;™)

Avaywydon Tou vITpIKoU

Nitpwdeg (NO, )

Avaywyadon Tou VITpwdoug

O¢eidio Tou alwrtou (NO) \

Avaywydon Tou o¢ediou
TOU adwToU
Y1rogeidio Tou afwrou (N,O) ——— 21NV aruéopaIpa

Avaywydon Tou utToeidiou
TOU 0fWwToU

Awro (N,) /

Eikéva 17.36 Brpgata otny amoSopntikn avaywyn tou vitpikoly. Mepi-

Koi opyaviopoi, m.x. n Escherichia coli, pmopoUv va oAoKANpwooOUV POVo TO
nmpwTo Bnpa. OAa ta €viupa mou ocuppstExouv otn diadikaoia Bpiokovtar
uTo yovid1aKN KATaoToAN amo tnv omoia amodsopelovTal P Tnv €MKpATNON
avo&ikwv ouvBnkwv, Emiong, yvwpiloups 6T péow amodopuntkou petaBoAl-
OHoU 0pIoJEVOT TIPOKAPUNTEC UopoUv va avdyouv NO;~ mpog NH,'.
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AlWTOOECHUEUTIKA:

Azospirillum

AvaTITUOOOVTAI OTC
£00(POG
XPNOIUOTTOIWVT
OpeTTTIKA TTOU

aToBGANGVT

A&a 0 / ACWTO OTIC
PICEC TWV PUTWV
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MNapaywyr oIkoU 0g£0g.
Acetobacter
Gluconobacter



