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ANANMTY=H KAI MOAAATIANAZIAZMOZ

BAKTHPIQN

ANANTYZH 1y
NONNAMNNASIASMOS ;

Ta Bakthpla elvat
HOVOKUTTOpPLKOL Opyavigpol
KOL OE QVTLOEDT) HE TOUG
TTOAUKUTTOpPLKOUG OEV
XVEAVOVTOL OE HEYEBOC aAA&
ge APIOMO !

ANANTY=H




/Al BAKTHPIQN

MOAAATIANAZIAZMOZ
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OL TTPOKOAPUWTEG, OTTWG TA BAKTNPLA,
moAAarAaoi&lovtol e DUDLKNA
ox&aon (binary fission). Ma Ttoug
HOVOKUTTOPOUC OpYyaVLOHOUG, N
KUTTOpPLKN dLaipean elval n govn
HEBODOC oL dNULoUpYLaC VEWVY
KUTTXPWV. KOL 0T MPOKXPUWTLKK
KL OTO EUKOPUWTLKA KUTTOPX, TO
QTMTOTEAETHO TNG KUTTOPLKNG
QVaTTaPaYWY G elvatl eva euyapl
BUYOTPLKWVY KUTTAPWV TTOU Elval
YEVETLKA TTAVOHOLOTUTIX E TO
YOVLKO KUTTOapO. OpwG oToug
HOVOKUTTOPOUG OpyavLaHoUC, TO
BUYATPLKA KUTTOPO ELVOL
aVEEXPTNTO HETAEL TOUC!



MONNATINAZIAZNOZ
S BAKTHPIQN

NOYW TNG OKETLKNC ATTAOTNTOC TWV
MTPOKXPUWTLKWVY, N dLadlkaaia
OLalpPETNC TWV KUTTAPWV, N
OUABLKN OKA&OTN, ELVAL HLO ALYOTEPO
mepimAokn Kat TTOAU TTLO ypryopn
OLadLlKaolo armd TNV KUTTAPLKD
OLaipeadn oTOUC EVKOPUWTEG. TO
HOVOOLKO, KUKALKO KpPWHOTWH
DNA Twv Baktnpiwv dev
TTEPLKAELETOL TE EVOV TTUPNVQ, OGAAG
KOXTOAXHBAVEL JLOX CUYKEKPLUEUN
Bean (VOUKAEOELDEC) HETO OTO
KUTTOpO..
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NMONNANNAZIAZMNMO2 BAKTHPIQN -
2XAzH

To HOKPOHOPLO CUTOTWPEVOVTOL OTO
KUTTOPOTTAOOTHO EVOG KUTTAPOU,
TUYKEVTPWVOVTOL OE KUPLEC KUTTOPLKEC
OOHEC, OTTWG TO KUTTOPLKO TOLKWHQO, N
KUTTOXPOTTAGTHOTIKN HEPBPAVUN, T
HOOTlyla, TO pLROCTWHOTA, T TUHPTTAOKX
eVZUPWV Kal oUTW KaBEeERC, 00NYWVTOC
TEALKG 0TO YEYOVOTO TNG LOLOG TNG
KUTTOPLKIC dLaipeanc.

Mother cell

Plasma membrane = —— Cell wall

VA )
0 &
(P W ]

Bacterial chromosome
replicates.

Cell begins to divide.

A cell wall is formed
between the two cells.

Cell division is
completed.



AIAAIKH 2XA2H

H duadLkny oxaaon elval n
XTEEOVOALKN OVATTOPAYWYN* -
XWplc pitwan f peiwan, elvat
dlaipean ge dUO TTEpLITOL Loa PEPN.

*ATO TNV MAEUP A TNG YEVETLKNG
«TAGCTIKOTNTAC» KAl
ENTTAOUTLOHOU TOoL DNA auTOoG TOo
TpOTOC elvaL EMOTPaANG — OHWCG TX
BaKTripla éKouv PNYOVLOPoUC
EHTTAOUTLOHOU Tou DNA Touc.




AIAAIKH 2XAZH




AIAAIKH 2XAZH

Computer simulation




TAZTAQIATHZ
AIAQAIKHZ 2XAZHZ

TO BOKTNPLOKO HPWHOTWHOX TUVOEETOL HE TNV MAGTHOTLKN
HEHBpPGVN TTEPLITOU OTO HETO TOU KUTTAPOU. To oNnHELD
EKKLUNONC TNG avTypadnc, n apxn, elval Kovtd atn B£on
DECTHEVOT|C TOU XPWHOTWHATOG 0TNV MAGTHOTIKN HEHBpavN.

H avtiypadr tou DNA eilval apdpidpopn, AMOPAKPUVETAL KTTO
TNV PN KOL OTLG BUO0 EALKEC TOU BPOKOU TAUTOKPOVA. KaBuwc
oxnpoTidovTal oL vEoL BuTAoL KAWvVOL, K&BE anpeio
TTPOEAELO NG ATTOHOKPUVETOL KTTO TNV MPOTAPTNTN TOU
KUTTOPLKOU TOLKWHOTOC MPOC TA AITEVAVTL AKPX TOU
KUTTGPOU.




TA STADIA THE
W NIAQNIKHS SXASHS

Binary Fission in Prokaryotes

Replication of the circular prokaryotic chromosome begins at the origin of replication n
and continues in both directions at once.

Origin of replication

Prokaryotes have a single,
circular chromosome

FtsZ protein




TA STADIA THE
" NIAAIKHE SXASHS

KaBWc To KUTTOPO EMPNKUVETAL,
N AVATITUTOTOHEVN HEHBPAVN
BonBa otn peTadopa TWV
XPWHOTWHATWV.
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TAZTAQIATHZ
AIAQAIKHZ 2XAZHZ

The cell begins to elongate. FtsZ proteins migrate toward the midpoint of the cell.




TAZTAQIATHZ
AIAQAIKHZ 2XAZHZ

Otov Ta {pWHOTWHOATA EXOUV ATTOPOKPUVBEL
QIO TO HETO TOU ETHNKOUG KUTTAPOU, ap)KideL
0 KUTTOPOTTAQOTHATLKOCG SLayWPLTHOC.

O OXNUOTLOPOC EVOC DOKTUALOU TTOU
XTTOTEAELTOL ATTO EMAVOAXPPBAVOPEVEG HOVGDEC
HloG mpwtelvng, FtsZ, kKateuBuveLTn OLaipean
HETOEL TWV VOUKAEOELDWV



TA STADIA THE
M NIAQAIKHE SXASHS

Koata tn OLApKELX TNC KUTTOPLKNAC Olaipeanc, n FtsZ
elvaLn mpwtTn mpwTteivn MOV HETAKLWVELTOLOTN BETN
OLalpET NG KOL ElVOL TP alTnN T YL TN oTpaTtoAdynon

GAAWV TPWTELVWIV TTOU TAPAYOUV €U VEO KUTTOPLKO 3
TOLKWHO HETOELU TWV KUTTAPWV TTOU OLALPOUVTAL.




TAZTAQIATHZ
AIAQAIKHZ 2XAZHZ

ZuvappoAdynaon Tou
daKTUAiou Z

o FtsZ filament @  Membrane anchor
s Chromosome > Negative Z-ring regulator (Min system or MipZ)

. ~ Bacterial cell > Positive Z-ring regulator (MapZ or PomZ)
Current Opinion in Cel Bology
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TAZTAQIATHZ
AIAQAIKHZ 2XAZHZ

The duplicated chromosomes separate and continue to move away from each other
toward opposite ends of the cell. FtsZ proteins form a ring around the periphery of the
midpoint between the chromosomes.

Cleavage furrow
FtsZ ring




TAZTAQIATHZ
AIAQAIKHZ 2XAZHZ

O gXNUaTLOPOC Tou DOKTUALOU FtsZ mupodotei tn
guoowpevon GAAWV TTPWTEIVWV TTOU JUVEPYALOVTOL
YlO VO OTPOTOAOYNOOUV VEX UALKG HEHBPAUNG KOl
KUTTOPLKOU TOLKWHOTOC TNV TTEPLOKI.

MEeTAEL TWV VOUKAEOELDWV OKNHATIZETOL EVA
OLadpaypHa, TTOU EKTELVETOL OTOOLOKA OTTO TNV
MEPLPEPELA TTPOC TO KEVTPO TOU KUTTAPOU.



TAZTAQIATHZ
AIAQAIKHZ 2XAZHZ

The FtsZ ring directs the formation of a septum that divides the cell. Plasma membrane nl
and cell wall materials accumulate.

Vi

Septum

Septum




TAZTAQIATHZ
AIAQAIKHZ 2XAZHZ

OTov T VEO KUTTOPLKA TOWWHOTO ElvaL
gTn 6€an TOug TA BUYOTPLKA KUTTOP
dlaqwpidovtalr kKot n mpwrteivn FtsZ
dlaokopTiileTal gTa dUO VEX BUYOTPLKA
KUTTOpPOQ.




TA STADIA THE
*ll AIAQIKHS SXASHS

After the septum is complete, the cell pinches in two, forming two daughter cells. FtsZ is B
dispersed throughout the cytoplasm of the new cells.

5




TA STADIA THE
8 NIAQIKHS SXASHS

2HMANTIKH NENTOMEPEIA !

ATO Ta dU0 BUYOTPLKGE KUTTAPO TTOU
TTPOKUTITOUV a0 TN Olaipean Bev




TA STADIA THE
Sl AIAQIKHS SXASHS

SHMANTIKH NENTOMEPEIA !!

Edv 0 aplBpoc mou EMLBLWVEL utepBaivel Tr povddo KaTd pEao 6po,
0 BaKTNPLOKOC MANBUTHOC UPLOTATAL EKBETLKI QVATITUEN.

KaBopideL kat
TTnv paon tng
KOHTTUANG
QVATTTUENG TOU

TO ApLOPOG BaKtnpiwv mou
KNAZMWMA

ApLOPAG BaKtnpiwv mou meBaivouv
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TAZTAQIATHZ
AIAQAIKHZ 2XAZHZ

ApLBpP6Cc Baktnplwv mou ermiffubvouv /
TO KNAZMWA PYEHOS ne P .,

ApLBHOG Baktnplwv mou meBaivouv \

Stationary

=1 Dead
>1 <1

Log

No. of bacterial cells (Log)

Lag Time




KINHTIKH TOY
MOAAANAAZIAZMOY TQON
BAKTHPIQN




Xl MIKPOOPIANISMQN

4 paageg!!

log biomass

KAMMYNH ANANTY=H2

Deceleration

Y

Time




KAMMYNH ANAMTY=HS
%l \\IKPOOPIANISMQN

4 pAsEIS !

1 Npooappoyng

2 NOYaPLOYLKNG
avamnmtugng

3 Ztatikh

Number of microbes (log scale)

4 Oavdatou

Time (arbitrary)



KAMMYNH ANAMTY=HS
Xl MIKPOOPIANISMQN

€ ®ASHNPOSAPMOIHE

=  NEV UTTAPXKEL
AVABLITAXTLATHOG

= To KUTTapO JLEPELVA TO
mepL3&AAOV TOU

= EvepyomolouvTaL TO «EMOYWHEVO
EV(UHO

Number of microbes (log scale)

Time (arbitrary)



KAMMYNH ANAMTY=HS
2l MIKPOOPIANISMQN

PAZH NOTAPIGMIKHZ ANANTY=Hz

NOYOaPLOPLKOG TTOAAGTIAGTLOTHOG

MEyLOTOG 0 pUBPOG VATTTUENG

',_l
(@]
To

ATTO K&ABE KUTTOPO MPOKUTTOUV GAAX
dvo

H TAELOVOTNTO TWV KUTTAPWVY 107
TOAAQTTAGTLAZETOL, OPLTHEVD

meBaivouv OpWC

10¢

Number of microbes (log scale)

TO UTTO OVGMTUEN BaKTNpLa
Bpiogkovtal ge dLaitepn BLoAoykn 105
KOTAoTOoan

Time (arbitrary)



KAMMYNH ANANTY=H2

®AZH
ol VMMIKPOOPIANIZMQN EMIBPADYNSHS
STATIKH ®AZH
aTaBepOG 0 TANBUTHOG

(oo dnploupyouvTal,
TOoO BavatwvovTol)

',_l
o
©

',_l
(@]
To

EEAVTAOUVTOL TA BPETTTLKA
TUOTATIKA TOU UTTOTTPWHATOG

107
TUOOTWPEVOVTOL HETABOAKA
TpoLlovTa ato mepLBaAAov

10¢

Number of microbes (log scale)

TUVNBWG OPKETA «AVOEKTLKA»
Ta BakTrpla Kata TV péan 10°
auTn

Time (arbitrary)



KAMMYNH ANAMTY=HS
gl MIKPOOPIANISMQN

D®AZH BANATOY

= O TANBUOHOG oTaBEPL
HEWVETOL

(meploogotepa meBaivouv —
AlyOTEPO QUATITUTTOVTOL)

Number of microbes (log scale)

10°

Time (arbitrary)



KAMMYNH ANAMTY=HS
2} M\IKPOOPIANISMQN

AITIA©GANATOY TQN BAKTHPIQN

* MEeUDVETOL N CUYKEVTPWOT BPETTIKWVY ‘
TUOTOATIKWVY

* ALENOT TWV MaPATPOLOVTWY 0TO
mMEPLBGAAOV



AEIKTEZ BAKTHPIAKHZ
el ANAMNTY=HZ

Agopouv tnv
EKOETIKH ¢paan
avamtuéng
= XPONOZ E 107 ;
ANAAINNAZIAZNMOY E |
N FENEAZ 3 106 =
(Generation Time) s
107 P
© -
= PYOMOZ ANAMNTY=HZ I
(Growth rate) : 10 o
Z _
105 -
i S—

Time (arbitrary)



AEIKTES BAKTHPIAKHS
Tl ANAMNTY=HS

. /\ovaptepu(r] Avomtuf,r] O'I']}JO(L\.IEL OTLO
MANBLTHOG EEKWVA e T KUTTOPO Kall
HETO g€ Alyo )(pouo o) rr7\r|8ucrpoq EXEL
auENBeil KOTO TAEELG PEYEBOUC !



EKOETIKH | NOTIZTIKH H
KAMIMYNH ANANTY=Hz ?

Exponential or Logistic growth ?




EKOETIKH ) NOTISTIKH H
Tl KAMMYNH ANAMTY=HS ?

Exponential Growth

Logistic Growth

Crowth rate continues
toaccelerate forever

Population size

Time

Population size

Carrying capacity

Later growth
slows to zero

Point of maximum
growth beforeit

Early growth begins to slow

accelerates
quickly

Time

(a)

(b)




stnv EKBETLKI

QVATTTUEN, 0 avd
KYTTAPO puBpog
avENong Ttou MANBuapPoL
TTOXPOAPEVEL O LOLOG
AVEEAPTNTO OO TO
HEYEBOG TOu MANBLOHOU,
KAVOVUTOC TOV TANBUOHO
VO QUEAVETOL ONOEVA KL
TILO YPIYOpQ 000
HEYOAWVEL.

EKOETIKH | NOTISTIKH H
vl KAMMYNH ANANTY=HS ?

Number of microbes (log scale)

Time (arbitrary)



STnV EKBETLKN

avA&TTUEN, 0 ava
KYTTAPO puBpog
avENong tou MANBuapPoL
TXPOAPEVEL O LOLOG
AVEEAPTNTA OTTO TO
HEYEBOG TOL MANBUCTHOU,
KAVOVUTOC TOV TANBLOHO
VO QUEAVETOL ONOEVA KL
TILO YPIYOpQ 000
HEYOAWVEL.

EKOETIKH | NOTISTIKH H
el KAMMYNH ANAMNTY=HS ?

Opwc auto
TPOUTIOBETEL
AMEPIOPIZETOYZ
NOPOYZ nmpaypa
ANYNATO atn
duon!

Number of microbes (log scale)

=
o

=
o
3

=
o
<

=
o
EY

=
o

EKOETIKH A
0z0TO
EMITPENOYN Ol
ZYNOHKEZ !

Time (arbitrary)



N KAMIMYNH ANANTY=ZHS

EKOETIKH KAINOTlI2TIKH

EKOETIKH

cponential growth of a

population refers to a growth

whose rate is proportional
to the size of the population
over a specific period of time
A EEEESEEEEEEE S S ST EE .
Growth curve is J-shaped
" EEEEE S S S S S S EEEE S
Depends on the size of the

population

EEEEESEE S ST T ST EEE .
Occurs when the
resour are plentiful
- EEEESE S S S E S S S SRS TS e
Does not frequently reach
a stationary phase
EEEEEEEEE S S SR RS S
Does not have an upper
limit
A EEEEE S SRS TR T T EEE.
plicable to any population
that does not have a
limitation for the growth
" EEEEE S S S S TS ST ST EEE.
Has two phases: lag phase

and log phase

o EEEEE S S S S EE e e .
Causes an explosion of the
population

Population crash occurs due
to mass mortality

ommonality does not occur

NOTIZTIKH

Logistic growth refers to a
population growth whose
rate decreases with the
increasing number of
indi uals
EEEEEEEEE ST T T ST EEE.
Growth curve is sigmoid
" EEEEEEEEE TS EEEEEE N
Depends on the size of the
population, competition and
the amount of resources
T EEEEE AT AT T T TR T EEE e
Occurs when the
resources are limited
LR B B B B B B B B N E BB NNBESBN N ]

Reaches a stationary phase

" EEEEEE S S S S ST E R T E .
Has an upper limit called
the carrying capacity
EEEETEE T EE R T T T T T EEE.
Applicable to any
population that comes to its
carrying capacity
EEEESEEE ST ST ST ST EEEw
Has four phases: log phase,
lag phase, deceleration phase,

and stationar

Causes relatively constant

growth rate in the population

EEEEEEEEEE TS ST TR e e
Population crash occurs
very rarel
" EEEE S S S E SRR SRS S S e
Commonality often occurs

Visit www . pediaa.com



EKOETIKH | NOTIETIKH H
el KAMINYNH ANANTY=HZ ?

2tnv NOINIZTIKH
ANAMNTY=ZH, o ava
KOTTOpPO PUBHOG
aVENaNG Tou MANBUaHoU
yilveTatl Ao Kal
HULKPOTEPOC KABWG TO
HEYEBOC TOL MANBUCTHOU
TANOL&JEL TO HEYLOTO TTOU
EMPBAANETOL OTTO
TTEPLOPLOHEVOUG TTOPOUG
ToU TTEPLBA&AAOVTOC

Logistic Growth

Population gize

Canmying capacity

Time




EKOETIKH i NOTIZTIKH

ANANTY=H ?
ON = ¢N
ac
Exponential Loanste
gyrowtin \?%ow'\‘\n
Per copta gyoustin vade (v) Pec copitan oyowtin vadre (x)
doesnyt' chavige, even W PoP- gete smal\\éxr as _
ge’\'s very \oroe. approaches WS v Size.
.d_N. =Y N dN = “- N
ae T a% ("'“( 3 _
Y
Population Popularion
s\ize size
N) N)

Tiwae Timae



EKOETIKH KAINOTlI2TIKH

ANANTY=H

1400

1200

1000

Population

400t

200}

800}

600

" N(t) = N

Exponential growth

AN

Carrying capacity (K)

N\

Logistic growth
dN/dt = AN*(K-N)/K

0 10

20

30

40
Time

50 60 70 80 90

100



EKOETIKH | NOFIETIKH H
ikl HAMIMYNH ANANTY=Hz2 ?

Logistic Growth

2To 2YNONO TGN
KO(UTTUAN
QVATTUENC TWV
Baktnpiwv etval

NOIZTIKH
ONAadn ExEeL
SIFMOEIAH popaon.

Population size

Carrying capacity

fos e e e e e e e e e e e e e e e

Time




NOTIZTIKH ANANTY=H

44

Logistic Growth

Z'EF]V NOTIZTIKH ANATITY=H, o ava Carrying capacity
KOTTapo puBpdcavEénonctouv | | T
mAnBuopoL YIVETOL OAO KoL
HIKPOTEPOC KABWG To PéyEBOG TOU
MANBUoHOoU MANOL&LEL TO HEYLOTO TTOU
EMBAAAETOL QTTO TTEPLOPLTPEVOUG
TOPoUC Tou TEPLB&AAOVTOC

Population size

Time




TPOMNOI TPA®IKHZ NMAPAZTAZHZ
TOY NNHOYZ2MOY TQN BAKTHPIQN




rPA®IKH MAPASTASH
THS ANANTY=HE TQN
Sl BAKTHPIQN

1000

Logarithmic
plot

Arithmetic
plot

1
—_
o

)]

500

Number of cells
(arithmetic scale)

1
—_
o

100

Number of cells

(logarithmic scale)

(A) Ze APLOPNTLKNA KALPOKO
epdavideTol we EKOETLKA
XVEAVOHEVT KOUTTUAN.

(B) =e AoyapLOLKNA
KALHOKa egdavideTal wg
EUBELX YpOHHN, n omoia
OLEUKOAUVEL HOBNHOTLKOUG
uTTOAOYyLOHOUG !



AEIKTEZ EKTIMH2ZH2 TH2
KINHTIKHZ TH2
ANATNTY=Hz




AEIKTES EKTIMHEHS
THE KINHTIKHE THE
2l ANAMNTY=HE

=
o
Bl

=i
Lo
e

LI 1 DI 1 il

Ol AEIKTEZ EKTIMHZH
THE KINHTIKHE THZ
ANANTY=HZ IZXYOYN
MONO KATATHN
EKOGETIKH ®PAZH

107

|

=
o
o

1111

Number of microbes (log scale)

Time (arbitrary)



AEIKTES EKTIMHEHS
THE KINHTIKHE THE
'Sl ANAMNTY=HS

Generation time (g)



AEIKTES EKTIMHEHS
THE KINHTIKHE THE
SOl ANAMNTY=HE

Generation time (g): xpévog yevedq iy avadumAaglagpoU eivat o

XPOVOGC TTOU KpEL&ZeTaL yio va OLTAOO Lo TEL 0 oplBpoc twy Baktnpiwvy, 1,
2,4,8,16, .....

Lo TOAAG KOWG BOKTHPLY, O XPOVOCG YEVEAC ELVOL KPHETA
HLKPOG, 20-60 mMin UTIO TG FEATIOTEC TUVETHEC.

000 Lo PLHPOC 0 YPOVOC OVOOLTAOTLOT PO TOTO Lo
vpnyopo moAamAaolaleTol TO BAaKTApLO.



AEIKTES EKTIMHEHS THE
SH KINHTIKHE THE ANAMNTY=HS

Generation time

Generation times for some common bacteria under optimal conditions of growth

Bacterium Medium Generation Time (minutes)
Escherichia coli Glucose-salts 17

Bacillus megaterium Sucrose-salts 25

Streptococcus lactis Milk 26

Streptococcus lactis Lactose broth 48

Staphylococcus aureus Heart infusion broth 27-30

Lactobacillus acidophilus Milk 66-87




AEIKTES EKTIMHSHS THE KINHTIKHE
8 THS ANAMTY=HS

Jowrnal of Food Protection, Vol. 61, No. 8, 1998, Pages 964-968
Copyright @, International Association of Milk, Food and Environmental Sanitarians

Salmonella spp.

Growth Kinetics of Salmonella Isolates in a Laboratory Medium
as Affected by Isolate and Holding Temperature?

THOMAS P. OSCAR*

United States Department of Agriculture, Agricultural Research Service, Eastern Regional Research Center, Microbial Food Safety Research Unit,

L4 1124 Trigg Hall, University of Maryland Eastern Shore, Princess Anne, Maryland 21853, USA
Awadopomogelg|
p MS 97-176: Received 30 July 1997/Accepted 29 October 1997
avaAoyo HE TO

/]

O-tEAexoq ! Salmonella isolates were surveyed for their growth kinetics in a laboratory medium for the purpose of identifying isolates
suitable for modeling experiments. In addition, the effect of holding stationary phase Salmonella cultures at different temperatures
on their subsequent growth kinetics was evaluated for the purpose of developing a protocol to prevent the need for midnight
sampling in modeling experiments. In Experiment 1, 16 isolates of Salmonella, 2 from the American Type Culture Collection
(ATCC) and 14 from broiler operations, were surveyed for their growth kinetics in brain heart infusion (BHI) broth at 40°C. Lag
time (P = 0.005) and growth rate (P = 0.022) were affected by identity of the isolate. Lag time ranged from 0.73 to 1.38 h,
whereas growth rate ranged from 0.78 to 0.94 log;, CFU/ml/h. Overall, isolate S1 (Salmonella infantis from ATCC) was the
fastest growing. In Experiment 2, 4 isolates of Salmoneila, 1 from ATCC and 3 from broiler operations, were used to determine
whether holding temperature influences subsequent growth kinetics. Salmonella isolates were grown to stationary phase at 37°C
in BHI and then held for 24 h at 5, 22, or 37°C before dilution and reinitiation of growth in BHI at 37°C. Holding temperature did
not alter or interact with identity of the isolate to alter subsequent growth kinetics. From the latter finding, a protocol was devised
in which a dual-flask system is used to prevent the need for midnight sampling in modeling experiments. Similar to the results
obtained in Experiment 1, identity of the isolate had only minor effects on growth kinetics in Experiment 2 indicating that all
isolates examined were suitable for modeling experiments.

ABSTRACT




AEIKTES EKTIMHEHS
THE KINHTIKHE THE
Sl ANAMNTY=HS

H oxéan petagl tou aplepoL TWV BaKTnplwv ot évav
MANBUTPG OE HLa BEBOHEVN XPOVLKN OTLYHA (1), Tou
XPKLKOU apLOHOU BAKTNPLAKWY KUTTGPWVY 0TOV

MANBUT O (N 0) Kot Tou APLOHOL TWV BLALPETEWV TTOU
EXOUV UTTOOTEL QUTA TO BAKTNPLA KATA TN OLAPKELX XUTOU

TOU XPOVOU (n) prmopei va ekdppaaTei wg tnv akdéAouen

e€lowan:
N, = N, x 2"



AEIKTES EKTIMHEHS
THE KINHTIKHE THE
Ll ANAMNTY=HS

To Gram apvntko Baktnplo Escherichia coli,
UTTO TLG BEATLOTEC TUVUBMKEG, EXEL XPOVO
mapaywyng 20 Aentwv (G= 20).

Edv EeKlvoVoape pe eotw 10 KOTTOpPQ E. coli (N, = 10) Kot

HTTOpoUo OV ATTPOTKOTITA VO OVATITUKB0ULV yla 12 WpPeEG OTLG |
BEATLOTEG TUVBNKEG Ba ELOHE 36 avaduTAagLlagpoug 8ot 1 h
=3 x20min, 12 h x 3 = 36 avadurAaglaagpol.

/

OEQPHTIKA!



AEIKTES EKTIMHEHS
THE KINHTIKHE THE NAPAAEIFMA
Sl ANAMNTY=HS

To Gram apvntko Baktnplo Escherichia coli,
UTTO TLG BEATLOTEC TUVUBMKEG, EXEL XPOVO
mapaywyng 20 Aentwv (G= 20).

Edv EeKlvoVoape pe eotw 10 KOTTOpPQ E. coli (N, = 10) Kot

HTTOpoUo OV ATTPOTKOTITA VO OVATITUKB0ULV yla 12 WpPeEG OTLG |
BEATLOTEG TUVBNKEG Ba ELOHE 36 avaduTAagLlagpoug 8ot 1 h
=3 x20min, 12 h x 3 = 36 avadurAaglaagpol.

/

OEQPHTIKA!



AEIKTEZ EKTIMHZHZ

THZ KINHTIKHZ THZ YNONOTIZMOZ XPONOY FENEAZ
SOl ANAMNTY=HS Yrno Ti= APIETES SEYNOHKES

Time (minutes or hours)
G (generation time) = : G
n (humber of generations)

o

B = apBpog BakTnplwv KoTd TNV MplTh HETRNOT) tog

b = aplBpdc Baktnpiwv Katd TN Seltepn pETpnon .

t/n

t = XpOVLKO dLaTTNHO HETAEL TWV BUO HETPNOEWV

N = apLlOPOG YEVEWV

b = B x 2" (This equation is an expression of growth by binary fission)



AEIKTEZ EKTIMHZHZ

THZ KINHTIKHZ THZ YNONOTIZMOZ XPONOY FENEAZ
SVl ANANTY=HS Yrno Ti= APIETES SEYNOHKES

Time (minutes or hours)

N
n
S

G (generation time) = :
n (humber of generations)

b=Bx2" n
NUVOUHE WG TTpoG N ﬂ\:

Log# | ——
visble 6
cells 1
| 1

logb =logB + nlog2

g
N
-

0 4 8 12 16 20 24 28
Time (hours)

ne logb - logB
- log2 — | 0301




AEIKTEZ EKTIMHZHZ

THZ KINHTIKHZ THZ YNONOTIZMOZ XPONOY FENEAZ
Sl ANAMNTY=HS Yrno Ti= APIETES SEYNOHKES

Time (minutes or hours)

N
n
S

G (generation time) = :
n (humber of generations)

b=Bx2" n
NUVOUHE WG TTpoG N ﬂ\:

Log# | ——
visble 6
cells 1
| 1

logb =logB + nlog2

g
N
-

0 4 8 12 16 20 24 28
Time (hours)

ne logb - logB
- log2 — | 0301




AEIKTEZ EKTIMHZHZ

THZ KINHTIKHZ THZ YNONOTI=EMmOos XPONOY FTENEAS

Sl ANAMNTY=HS Yrno Ti= APIETES SEYNOHKES
_ logb - logB o
log2 — | o301 os ® .
visble 61
n=3.3logb/B el 5
24
G=t/n — T,
0 4 8 12 16 20 24 28
t Time (hours)
G =33 log b/B NpaKTK& ¥peL&lovTaLpovo duo

TLHEG: O APLOPOC TWV XTTOLKLWV OE
OU0 XPOVLKEC OTLYHEGEVTOG TNG
AoyoaplBuLKN G daang



OEIKTES EKTIMHEHE
THS KINHTIKHE THE
S8 ANAMNTY=HS

STOOEPOC HETOC PUBHOC AVATTITUENC
(K)



AEIKTEZ EKTIMHZHZ THZ
KINHTIKHZ THZ ANAMNTY=HZ

Xpovog AvadurAaaglaaghoU STaBEPOC HETOC PUBHOG
(e) avamtugnc (k)
Elval o pOvocg TTou amaLTeital STABEPG VATITUENC TOU
yLo va OLITATLOOTEL 0 BaKTnplaKkoL TANBUTHOUL av&
BaKTNPLXKOG TANBUTHOG MTAOTX OTLYHN — 0TN

AoyaplBpLKn ¢paaon !



AEIKTEZ EKTIMHZHZ THZ
Pl KINHTIKHZ THZ ANANTY=HZ

Xpovog AvadurAaaglaaghoU STaBepA ETLYHLOLOG
() Avartugng
(K)
Elval o pOvocg TTou amaLTeital STABEPG VATITUENC TOU
yLo va OLITATLOOTEL 0 BaKTnplaKkoL TANBUTHOUL av&

BAKTNPLOKOC TTANBUTHOC MO OTLYHN



AEIKTEZ EKTIMHZHZ THZ
%l KINHTIKHZ THZ ANANTY=HZ

ApLBPOC YEVEWV

2TaOepdG pETOG pUBPSG avamTUENG (K) (v iouss0 wpduou

logb-logB _  logb-logB

log2 0.301

logb - logB
0301t

~ Kk




KAMIMYNH ANAMNTY=H2
KAI

TEXNONOTIA TPO®OIMQN
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KAMMNYNH ANANTY=Hz
MIKPOOPIANIZMQN

OAZH NMPOZAPMOINHz

1 Maokpa ¢paon NpoogapHoyng
S0VTOHN p&on MPOTapPHOYNG

Population slze

10

0.5

0.0

XXXXX

T=42° pH=7.4, NaCl=2.5%
T=22°, pH=7.4, NaCl=2.5%
T=38°, pH=6.5, NaCl=4.5%
T=38°, pH=6.5, NaCl=2.5%
T=26°, pH=4.5, NaCl=3.5%
T=26°, pH=7.4, NaCl=3.5%




KAMMNYNH ANANTY=Hz
MIKPOOPIANIZMQN

®AZH NMPOZAPMOIHz

MoKp& péaan Npogappoyng

Mo Ta aAAoLoyOva BaKTHpLa -
bgo neploodtepo KOBUOTEPEL
N ¢aon TNG TPOTAPHOYNG
TOOO0 KaBuaTepel va
QVOTITUKOEL 0 TANBUTHOC TOUC
ot eEMUTES O YLO VO
TMPOKOAETEL aAAolwan

SUVUTOMN déon mpogappoyng

Mo Ta EMOVUNTA& BaKThpLX
Twv {UHWOEWV, 6go 1o
guvtopn elvaLn ¢paan
TPOTOPHOYIG TOTO TLO
YPNYOPX Oa EEKLVNTELN
emoevuntn pwaon



67

KAMMNYNH ANANTY=Hz
MIKPOOPIANIZMQN

TpomoLalEnang tou Xpovou
MPogapHoynG (Mapadelypata)

= Hwugn yax ta pegodlAa
BaKTnpLa — MpoloVTa WUYELOU

= H Tpomomolnpevn
ATHOOTDALPA YO T AEPOPLO —
TUOKELOOLX

logeCFU/g

| AUENPEVOG KPOVOG TTPOTAPHOYNG (a]

logeCFU/g

Time (h) - 60




KAMMNYNH ANANTY=Hz
MIKPOOPIANIZMQN

OAZH NOIrAPIGMIKHZ ANANTY=HZ

SUVTOHN g€ EMBUKNTA BaKThpLa !
M.X. CUHWOTELC



KAMMNYNH ANANTY=Hz
MIKPOOPIANIZMQN

To ApXLKO HIKPORBLaKO dopTio
EMNPEACEL TNHAVTLKA TO XPOVO
TNG AOYOPLOHLKAC p&anG
QVATTUENC ...

000 Mo VLYWNAO TO OPKLKO
HIKpoBLaKo poptio Tdgo Mo
guvtopn N AoyaplBpikn dpaan
(... yiati?)

=
L
]
i
2 4

a0
Time (h) ‘ - ‘

-
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