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am-Positive Bacteria
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IMPORTANT GENERA

Clostridiales

Clostridium
Epulopiscium
Sarcina

Mycoplasmatales

Mycoplasma
Spiroplasma
Ureaplasma

Bacillales

Bacillus
Listeria
Staphylococcus

Lactobacillales

Enterococcus
Lactobacillus
Streptococcus




Clostridiales - Clos

* YIOXPEWTLKA
aVvaEPOPLKAL

 EvboomopLa

* AoBgvelec ou
oxetilovtal UE

Clostridium
— Tetanus (C KTEAOUV TN (U UWOoN COKXApWV
— Botulism { KOl T[OLp’aVOl')V BOLIJ'CUpLK’O o&v.
/ MepLka amo auta mopayouv
— Fooab QKETOVN Kot Boutavon (LeydAn

perfringes) Blopnxavikn onpaocio)

A¢opevon N,. EuBUvovtal yia to
HLEYAAUTEPO TOCOOTO AvaEPOBLag
déopevong N, oto €dadoc.



CLOSTRIDIUM BO



Introductior

* Neuroparalytic disease caused by
produced by bacteria Clostridium.

— 7 different BoNTs (A-G) proc
botulinum.

* BONTs A, B, E, @
* BoNT C in birds
* BONT D in catt
. BoNT Gliselat
— BoNT An

.‘17“‘{‘(, |

family.

d most potent
d by other members of Clostridia



Importanigs

 The toxin is NOT secre
instead, it is producec
autolysis.



A long his

Botulism originally known as “sausa
century and throughout 19t cen

— From Latin botulus
Bacterial etiology recog

— Outbreak of botulisn use as
neuroparalytic toxi pacterium

— Probably Type B |
Outbreak in € ‘ ars later

— Bacte olate fferent from that in Belgium
— Probah Y f)'/

e



The 20t Century &

1949 Burgen et al. determines |
neurotransmitter release

1990 a.a. sequence of @
laboratory

215t century—3D s



The History Co"

* First biological toxin used |
disease

e Manufactured for
“Oculinum”

— Licensed for tr .
blepharospasr 1s characterized by
excessive mit

o B
o/



Blepharospasm treated witk

Vangelova, Luba. “Botulinum Toxin: A Poison that Can Heal.” Available at:


http://www.fda.gov/fdac/features/095_bot.html

Medical uses ¢

Now manufactured under the nam

o~

Experimentally used for tres
low back pain, stroke,
diseases involving abnc

ual to develop antibodies
ne feasibility of other strains of

Frequent injections ¢

— Studies ca

BONT _ M
s



Cosmetic Use

* 1994 FDA denounced the pr
"an egregious example of
for cosmetic purpose

» Botox approved: ‘use in April, 2002

»”

>



BoNT A (Bot

Botox injection patie




Sadick, N. and A.R. Herman (2003). “Comparison of Botulinum Toxins A and B in the
Aesthetic Treatment of Facial Rhytides.” Dermatologic Surgery 29:340-347.



The SmartS

e Structure:

— Translated as a single c

e Cleaved to generate f
a light chain (LC
* Light and heavy cl
* Light chain acts
« When brid &

12 s no catalytic activity




More on Structure

47 Light chain (LC) 1

I

Cysdd)

Cysdsh
I
M (Hy 872 873 Ho) 1208

Translocation domain Binding domain

Heavy Chain

[[E

Turton, K., J.A. Chaddock, and K.R. Acharya (2002). “Botulinum and tetanus neurotoxins: structure,
function and therapeutic utility.” TRENDS in Biochemical Sciences 27(11): 552-558.



BoNTs prevent neuro




BoNTs prevent neurotra

Neuromusoula

MUECLE CRLL

FJunction
Mokr N

Syrepto Ve da

release ..

. Normal Neurofransmitter Ralease

SNARE Prokins

Fomn Complax

Voskle and Torminal
Membranos Fuse

Neurctranamitior
Acctyicholng Rokas od

Aostyicholng
s O QY

Musck Fiber Contracts




BoNTs cleave SNARE protei
prevent Ach releas

5 Expoeure to Botulinum Taxin

Light Chaln Claawvos

Botulnum Toxin Speciic SNARE Proteins

Endocytosod

/#'

. SNARE Complax
" Doas Not Form

Mambranes
Do Not Fuse

Neurotranemitter
Not Raleaszed

MUECLE GRLL - _ . ,

Muschk Fiber Paralyzad




Bacillales - Bc

Bacillus

* Papdoeldn wkava va
* MoAU KowOoG opyo
uéVO ueled ATtO C

e ACOLVELEC KALTTC
-

— Anthr |

— Insect ngiensis)

poisoning (B. cereus)

oA

tiovtal pe Bacillus

- / ' .
Co oni r?‘ onment, occasionally causes food



Bacillus t/l



Xpnoiponoinon Boaktnpiov c
KOTOTOAEW

To omovodTEPO PakTi)plo mov £
KatamoAeunon eivan o Bakiio

To Poxmpio Bt ook ;
XPTCUYLOTOLEITOL TTOLYKQ Gio
TPOVLUP®V OTt0 AETIO07 .
Oo mpémel va |
EVTOLLOL KOUL TOL O

3

pocBaiel ta TEAELO

BV dlaTifevTal Gav Bpé&un oxkovn
01 KPLGTAAAOVC TOL PakTnpiov.

' 1] 670 TEPIPAALOV OOV 01 TPOVOUPES CovV

Toa oxevacuo
KOl OTTOTEAE

WYexdcove 1/}6{

Kol TPEPOVTOLL
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KpUotalot kot omopla amd To evioponaboyovo Paktipo B. thuringiensis. 2tn
dwroypadia epudavidovral Kol LEUOVWHEVOL KPUOTAAANOL TTIOU TIPOEPXOVTOL HETA Ao TNV
AUGCN TWV KUTTAPWV.






Tpomoc opac

e Ot kpOOTAAAOL EIVOL TO CLGCOUA
(130kDa) n omoio eivor pio
TPEMEL TPOTO VO EVEPYOT
opaon. H mpwteivn o
cuVONKeS Kol Yol 1 | 0VC
avOpPAOTOVS, AVATEPOL oo évropa. Ot
Kpucstm LLTTOPO “o¢ ovvOnkeg vyniov pH
(mdvo amd 9.8 / DVOVTOLE OTO TETTIKO GUGTN O
TV TPOVULL Epov. I'a awtd 10 AOYO 10 Bt €lvar

EVa, TAPO  EKAEL EVTOLLOKTOVO.

:




Tpomoc opac

« MoMc n Tpwteivy dAvbel og o
EVTOLOV), OlOTTATOL OO Uiot

OPOGTIKT] LOPPT TNG TOEL

SVETOL OTA
D V KUTTOPIKY]
op HOTNGT TOV LOVIOV.

* Avt n Ioﬁivn oV
emOnALoKd KD‘L'V 0P,
pepppavn pe g /

PO  OTOULOTAEL VO, AELTOVLPYEL, TO
emion V’ j ‘I L ADOVTOl, T TPOVOUQPN OTOUOTO Vo
TpS([)S’L‘OLl t0 pH tov eviépouv pelwwveton AOY® NG
sﬁwopp one ue 1o pH tov aipatog xor ot0 TEAOG T
TPovOUETN TEOaivel AOY® onyaiuiog.
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How B.T. Kills




How B.T. Kills

Gut Wall

’—éf\/W\—f
B.T.\?ore
Insect O g
s ". > & '

Toxin
ngh pH Enzymes Rel '

Pro- Toxm
Crystal




Iotopikn OvVaof

O Baxilog B. thuringiensis Bpa@n <}
ot ['epupavia. |
Xpnotponomonke yio TpmTn ¢

['aAAio To 1938 Kot KaTOmwY
Avtd TO apyKa TP

OTTOTEAEGLOTIKG GTNV.
noboyova oteAEym Ppef

: ,

Mo apketd _' ~ non tov Bdxiilov
TEPLOPLLOTAUVE, 5’ VOUOOV TOV AETOOTTEP®V
ue v X - waboydvov  oteAEyovg B.

thurmglen / ,

Avtd 10 EXOG teAEl TN Bdomn yio TNV onuovpyic TV
TEPLOGOTEPOV OKEVUCULATMV.

[Tepoutépm €pELVO 0ONYNOCE GTNV AVOKAALYT GTEAEYDV OV
glvol 0paoTIKA evavtiov mpovoueov amnd KoAeomtepa 1)
Airtepa.




IoTopikn) avaog

* To mepiocdTepa amd oVTA TO OTEA
OpUcT) OAAG OPEPOVYV GTNV &l
umopovv va, mpocfdilovy, miba
Pabuotd oecpevong TG €VOOT
EVIEPO TOV EVIOLOV.

- D,
Y #b'r \J .

* [0 TopAOELYLLO. OL TOS T
thuringiensis subsp. ‘ T0éiveg amd
avTéG TOL B. th 18 aki Ko eivol eKAEKTIKA
LOVO Y10 TIG oV STLOOTITEPMV, YOPIC Vo Eivar

TOCIKG GE KOt

* ¢ ovtideEoTn 01 TOSIVEC TOL VLTAPYOLV KOl TAPAYOVTIOL OO
oteAEYN TOL B. thuringiensis subsp. san diego kol subsp.
tenebrionis €ivol TOEIKAL ®C TPOC TIC TMPOVOUPES TMV
KoAedntepmv Kot E101KOTEPA YPTCLULOTOIOVVTOL Y10, TOV EAEYYO
TOL OOPVPOPOV TNE TATATOC.



Bt Todives kon n Tox

2TeAEYM TOV B. thuringiensis o %
Cry todiveg (crystal), mov Kooko
Kol faon ovTdV TOV YOVISIOV. O
TOSIVOLLOVVTAL.

O 0evtEPOC TOTOG . T0&lv: g'
(cytolytic), o1 omoig rouoroiucn
anorehacumm ,‘.gg .

I[Iave amod 5 )
AVOYVOPLOTE

OTTOLOVV TIC Cry T0Eiveg £yovv
tel (M YEVETIKT] TOVG aAAnAovyia
EXEL TTPOC Tel), XL ETLTPEYEL TNV TOTOHETNOT TOVG
KOl TNV -ﬁ"" | OVC G6€ 15 opdoec ocvupwva pe TNV
OHOAOYI0 TOVL TTAPOVCLALOVVY o€ emineoo DNA.

O mivakag TopaKdTom Oeiyvel TV TASIVOUNGN MOV EMIKPATEL
QLT TNV GTLYUN.



T0V B. thuringiensis.

L%
To&wvounon cugava pe v opoloyio TOL TOPOVCIBEETO

s

B ‘.“. 4 ‘ "
@
Y -
[ovidlo IxAuo MéyeBog npwteivng | KatamoAéunon
KPUOTAAAOU
cryl [umtoopadeg MupaLSLKOC 130-138kDa Aemuibontepa
A(a), A(b), A(c), B, C, D, E, F, G]
cryll [umtoopadec A, B, C] KuBoelbég 69-71kDa NAemubontepa Kol
Atrttepa
crylll [umoopadec A, B, C] Entimedo/un 73-74kDa KoAeomtepa
KOLVOVLKO
crylV [subgroups A, B, C, D] MupapLSLIKOC 73-134kDa Atrttepa
cryV-IX Awadopa 35-129kDa Awadopa




Bt plasmids |

* Eivau yvwoto amd0 1o 19¢
KOOIKOTOIOVVTOL OO YO
TAQCUIOW TOV B. thuri

Mmopet vo vrap: ;
0. KMOLKOTIOLEL

OTEAEYOC rou 4"
KOl OLOLPOPE

”ﬁ

To o4 ﬁd;g;f OV mhooudiov ivor 0tL propet
VO LETOPEPON and €va otéleyoc tov Bt e éva
GALO LE 0000 mov ovopdletor cVLEVEN, Kol Yl
T0 AOY0 OWTO UmOpPEL vo vEApYovv Lo TANOpa
QLGIKMOV GUVOLAGLAOV TOV YOVIOI®V Cry.

v/
,‘ | &



AWyovIOLoKd QUTA TOV EKQ |
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Bt plants




Baxirot



DO MICROORGANISMS DRIVE SOIL PRIMARY COLONIZATIO
POLAR DESERT?

# .
RELEVANT QUEST‘b

= HOW SOIL IS FORMED? y
NIZATION BY PLANTS?2
BUTE?

~

GLACIER MORAINI ii eosed by glaciers
Ice refreatment doés notre QSGITOUT a mineral substrate that is slowly
fransformedin V. Of biological soil crust formation

High arctic glacier moraines, characterized by low atrophic
influence, are ideal environments to study PRIMARY
COLONIZATION and the role of microorganisms in the SOIL

FORMATION PROCESS.



Svalbard islands: latitude 80°N
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The Midtre Lovénbreen glacier
Ny-Alesund, (N 78°53'690" , E 12°05'144’, Svalbard, Norway)

. A AU L
e Nl SO b

4 years




2 SITE 1
4 Years
from degl

= time of permane
soil stfructuring

o L
= plants colonisatic
= microbial c¢oleniso
4years 18 vears ~39vears  62vears 100 vears 150 SRS 2000 years




Do the ‘“rhizosphere-effect” can hide the differences presen’r"
inhabiting different sites of the chronosequence?

= tfime of permanence out of ice
= soil stfructuring
= microbial colonisation

=

- =

22- ! S 3 .
:g E?
h_?%mﬂ Izls vAI=]] 10 =51
: 0 ) 4

“;HHHHu@wlnju

Through the DGGE analysis we are able to detect differences in the microbial
community structure of the Saxifraga rhizosphere collected along the Hodkinson’s
chronosequence in corrispondence of different stages of soil development.

11] =) 1




Cluster Analysis

Determines which samples in the tree have similar microbial communities. It performs
hierarchical clustering analysis (UPGMA) on the samples.



PC2 (20.16%)

PG3 (10.90%)

& Rh6 8 Rh7
T @RS

PC1 (34.89%)



Rhl

Rh7

Difference

3000

2000

Ac¢i

1000

-20Q0 -1000

-3000

N

A cidobacteria subgroup 3& __

Cyanobacteria

acteria

Actino‘?

¥

Unclassified

B-Proteobacteria

Spirochac

4000

0002 000€

000T

000Z- Y1 oo01-

000€-

)00P-




Difference

2000

0002

Unclassified .
3-Proteobacteria

1000
000T

Rhl

-1000
000T-

l|
5

Bacilli

Rh3

-2000
0002~

-3000

000€E-

L
Bacilli appear 39 years after soil exposure and they are absent from the bulk soil (see next slide)



Difference

8 . a-Proteobacteria E
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Rh7

MLO7

0- Proteobacteria, My

Difference

3000

Bacilli

000Z

0001

||
SphinLgomo

|
nada

i

|
€S

I

000T-




-All except Rl}'l," Ve @
All except Rh7

- cmdscale on Svalbard_Rhizosphere




izosphere

- cmdscale on Svalbard_Rh

Not present in
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0.6

0.4

0,2

0,0

'0.'2

~  cmdscale on Svalbard_Bulk_Soil

.Con.l;non in MLO samples
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S. aureus

Bacillales - Staphy

Avartuoostol TIoAU KOAQ OE OU!
uypaoLog

H kitpwvn XpwoTIKA oslele;
dpaon Tou nAlou

Napdyet ToAEG ToEive ATAOTPEDEL LOTOUC
AvOTTTUCOEL TIOAD €l f' ' OE TIEVLKLALVN
2Ppatptka Bo K

: iBaMovrmé OTPEC




Lactobacillales - w

* AgpuvekTiKd, TUTIKO paPdoy
* Tlopdyel yolokTikd 0&L

AvT0 0pal amToryop
LULIKPOOPYUVIO

owoum)csco_rf‘

« XpNolUomo o

Euvoyaro

g

TOPOGKELT] Y10OVPTLOD,
yomttoocovtal kol o€ pH 4).



Lactobacillales — Stre

KOKKOL O aAual
; 4

UV GNUOVTLKO pOAO 0TN
JROpaywyr TPOLOVIWY (UHWOoNG
"~ Awdluon-B epuBpokuTTapWY

e AluoAuon-a amoxpwUaTLoUO

e AvTlyoVviKEC opadec A-O
(Lancefield)



Lactobacillales - En

e Adapted to areas of the b o)
low in oxygen

* Persist as contamir
high resistance to

* E. faecium and-E. oJ§IS of surgical

wounds ant 1 rmg the blood stream
through il ures



Lactobacillale '

L. monocytogenes

e Can contaminate fc
products

e Survives within.
. . A /"._
refrigeration t

>



Mycoplasmatz

Highly pleomorphic because they Iack a
cell wall 4

Characteristic “fried egg” appearan
Very small: 0.1-0.25um
Size and plasticity allow then



Clinical Desc

* Firmicutes play an important role
spoilage

* Researcher Jeffrey Gordor
humans and mi

bacteria called _a{=I{e][e[S{ER ‘
are not sure if Firmi obesity e who are
"r‘( ¢ ". . "

obese grow mol


http://en.wikipedia.org/wiki/Obese
http://en.wikipedia.org/wiki/Bacteroidetes
http://en.wikipedia.org/wiki/Obesity

