Me¢0ooor Mopraokng Bloloytlog

pe Egappoyn ot
Boaktnpuoioyio



I'evetikn Baktnypiwv

Karavonyen unyaviecuwv Acttovpyiog
EVKAPVOTIKOY KOTTAPQV

Tacivounon faxtypiwy
Arayvaron Lo1umomy voeyuatmy

Enionuioioyikn uelétn Aomumiswmy



MéBooor Mopirakxns Bioioyiag mov Eyovv
spapuocleci otn Baxtnpioloyia

* Avaivon miacuiolaxov DNA
* Avaivon aiiniovyias FRNA kait DNA
o Yfpioicuoc ue 1oikovg DNA-aviyvevtég

o Hiesxtpopopnyon ypouocwuixkov DNA usta ano
ETIOPOACY TEPLOPIGTIKMY EVEVUMY GE COVEYES KAl
rallouevo niexktpixo neoio (PFGE)

o Alveiowtny avtiopaon thys molvucpacns (PCR)



2 KOOGS

Taycia orayvwon AOUmOWY VOGHUATOV
Tavtomoinen vEwy UIKPoopPYovVIGU®Y
Tacivounon uitkpoopyavicuwy
Karavonyen maboyovov opacng

Tavtomoinon foKTPlOK®Y KADV®OV



> YPprowonog

YV V V V

Colony Blot
Dot blot
Southern blot

FISH: Fluorescent In-Situ
Hybridization.



E@appoyn

0 Aviyvevon
0 Tovtomoinon

0 Tvmomoinon maBoyovev Tov
OVOTTUGGOVTUL OVGKOAN 1] KaO0AOV o€
TEYVNTA OPERTIKA VAIKA



2XTovyEia Tov YPprowouov

diltpo

2uvONKeg

Emloyn 10V «6TOY0V»
Xeonuaouévos DNA-aviyvevtg



DNA-aviyvevtng

— oconuaocpuévo Tunuo DNA 1 RNA mov
GUVOEETUL UE VYIAT] ELOIKOTNTO GE
GCUUTANPOUUTIKES PACELS TOV
VOUKAEIVIKOV 0CE0S-GTOY0V.



Emoyn Tov DNA-cTt0Y0v

v O aplOpnog Tov avtypaomy Tov 610
KUTTOPO

v'H yevetik) otalgpétnTa ¢
oA AoVYLOC

v'To néyebog Tov 6to)0V



Mmnopel va glvor

» Tunno, rDNA yovioimv

» IT\aopiono

> Tpavomolovio

» 'oviow wapoaymyng toéivng
»I'oviowo avtoyc o€ avTifloTikd



Xnuoven

e Padievepyog: 3°P, 3°S, 3H, 12°].

 Mn paoievepyog:
— XNUEOQPOTAVYELC.
— XPOUOTORETPIKN.
— ®OBopilovoa.



H ~I1SH (-luorescence In Situ

Eybridization)
ot
Muikpofroroyio
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MebOoooloyia uelétnyg

2¢ kale faxtpio avsvpickovror 5-8
avtiypaga twv yovioimy rDNA

To rDNA &ival moiv Kalog 6TOY0S VEPILOIGUOD
To 16S rDNA wepiioufover otalspég
OLANLOVYIES KOL DTTEPUETAPINTES TEPLOYES

Avaiven Tyg alinlovyiag TV VOVKAEOTIOIWY
T00 rDNA tpotomov 6TelEyonvs



FISH - Aiadikaoia seaFAST®

Ta piBoocwuaTra NapapgeEVoOuUvVv
«EYKAWPBIOHEVA» OTO
KUTTaponAaopad.



ISH - Aiadikaoia seaFAST®

Ol avIXVEUTEG J1anNEPVOUV TO KUTTAPIKO
TOIXWHA
HECW TWV\MOPWV

Kal uBpidonoiouvTdl oTd a0IkTa
pifoocwpuara.



ISH -

'EKNAUCN TWV KN NPOCOEPEVWV AVIXVEUTWV ==

Ta kuTTapa «BagovTtar» ano Touc
OEONMUACPEVOUC AVIXVEUTEC Ol OMoiol
exouv Npoodebei oe aAAnAouxiec rRNA
€10IKEC yIa kabe gidoc.



AST |11 Avoowkaocio




Burkholderia
Pseudomonas
cepacia
N\ iy g aeruginosa
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MnviyyiTida

Poppert S. Kot GUV., JCM(2005) 43(7): 3390-3397

Streptococcus pneumoniae

AvIXVeUTNG €10IKOC yia Tov S.
pheumoniae.

Streptococcus pneumoniae
«universal» avixveuTnc nou
uBp1dieTal pe To 16S rRNA O0Awv
TwV BakTnpiwv (control).









[MAeovekTnuara evavti TnGg PCR

Aev omaiteiton EEEIOIKEVUEVO EPYAGTNPLO Y10 TNV EPOPLOYN
¢ uebooov.

Aev amouteital €101KOG ECOTMGLOC.

A&V aTOUTEITOL ATOUOVOGT] YEVOUIKOD DNA,

Aev emnpedleTon oo EMUOAVVOELG.

H popeoioyio mopapeverl Kol pmopet va pedetndel aueca n
KOl LETA OO MUEPEE,

Evtomioudg KTtmv AOTUOEEDV.

Tayvtepn HEBOOOC Ko 6 CLVONKEC EPYACTNPLAKNG POVLTIVOG
emtvyyavetal i010g Babuog evatsinciog pe avtdv TG PCR.



Colony blot

(@ Overlay

(2 Remove membrane

(3) Denature DNA
on membrane

(@ Add probe

&) Wash off
unbound probe

(&) Develop film

Agar petri plate with
colonies or plaques

Save plate

DNA on membrane

]//———— —— Add probe

\

Hybridization bag

__——— Expose X-ray film

- — Film

/) Signal

(@) Compare with plate

from step 2
— > ‘ ‘




YpBprowopnog ypopocouikov DNA
kotateTunuévov pe Clal, pe to
Yoviolo VanA




M¢00001 TOALUTAUGLOGUOV TOV
VOUKAEIVIKOV 0E£0G

» [HoAhamhaocraopnog Tov 6téyov (PCR)
» [HoAhamhaocroopnog tov aviyvevty (LCR)

» I1oAAOTAOGLOO OGS TOV «GNUATOS)
(bDNA)



AlvoloOTy avtiopoon
TNGS TOAVUEPACNS
Polymerase Chain

Reaction : PCR

» Tayovtnro
* Yyni evoroOnoia
* Ewvwkomra ()




Thermus aquaticus

To Baktipio Thermus aguaticus avakaAUpOnKe os vepa Bepuonnywyv
oTo Great Fountain Tou Lower Geyser Basin oTo Yellowstone National
Park



ApxEc Thnc PCR

:*q TW

/ [+DNA polymerase .
D i HYBRIDIZATION “EOlh SyN a1
BN OCDARATE b +dGTP SYNTHESIS

OF PRIMERS FROM
P TRAND® +dCTP
double otranded\ STRANDS PRIMERS

DNA +dTTP
SIER] STEP 2 STEP 3

- FIRST CYCLE

— winted gene

Exponential amplification

s i

1 evele

\

Isteyele » 35th eyele

templote DNA

2=
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4 copies scopies 16 copres 32 copies 2 =68 hillion copies
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Polymerase Chain Reaction



IowitepotTnteg ™S PCR o1
Baxktnprorioyio

Enelepyooia 0siynotog

IHapovolo avaocTorémy TG Taq
TOAVUEPACTNS

Evookvttaplo paxktnpro
Emoyn DNA-6Tt0Y00

Acloloynon amotekionoToc!



RISKS

MEASURES

Vertical contamination (previous amplifications)

*Prevention
*Use separate, dedicated, and controlled rooms
*Wearing gloves, caps and coats
*PCR performed in closed system
= Avoiding positive control {suicide-PCR)

*Uracil-DNA-glycosylase/dUTP use
*Detection
*Running one negative control for 5 samples

Horizontal contamination (carry-over)

Ty 0T

VTV

*Prevention
*PCR performed in closed system

*Detection
«Running one negative control for 5 samples
=Use as a positive control the same bacterium species
as those searched but which are not usual pathogens
=Sequencing all the amplicons

Water and Reagent’s contamination

*Prevention
Dipestion with restriction enzymes
*Detection
*Use Mix as negative control
*Confirm PCR using a second gene

MNeighboring contamination

Room 1
Vaccination

Room 2

Examination
for diagnostic
[IUFPOSES Y,

b

Floar 3

\P( R lah \

\e/,

Floor 2 .
NN
Miterial CMY

culture for
autoclaves

D

Same laboratory=
I different teams

*Prevention
*Communication between teams to be sure that the basic
rules are appled
*(lose the laboratory
*Detection
*Running one negative control for 3 samples



HAigktpo@opnon Tov npoiovtov PCR
Yo T yovioro ermA ko ermC

1 2 34 .56 789 10 11 12 13
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HAsktpo@opnon o€ ayopoln ToV
apotovtev PCR yw to yoviowo vanA

EKKIVITEC!

vanAl: 5’-atg gca agt
cag gtg aag atg g-3’
vanA2: 5’-tcc acc tcg
cca aca act aac ¢g-3’

vanBl1: 5°-tct gtt tga att ~ “4°9 PP
gtc tgg tat-3’

vanB2: 5’-gac ctc gtt

tag aac gat g-3’




. l m

— —------——0 16S rRNA 750 pb

11

- S S -— nuc 279 pb

Lanes 1-4, MRCoNS: lane 5, MSCoNS:; lane 6, MSSA:; lanes 7 and

8, MRSA; lane C, negative control


http://jcm.asm.org/content/vol40/issue4/images/large/jm0421086001.jpeg

Conventional PCR-Based
Testing Formats

>

\/
T

(1) DNA/IRNA (2) DNA Gel (4) sc

extraction amplification® electrophoresis o]

Enzyme-linked

hybridization

*If RNA extracted, a
reverse transcription step
IS required to form cDNA
before amplification of
DNA by PCR is possible
[_"\rg] MAYO CLINIC




PCR;

Mari va xpnoigoroiovpe tnv PCR?

e MeyaAn euaioBnoia (1 copy — 10 copies DNA)
e AvIXVEUEI JIKpOOpYaviououg nou dev: KaAAlepyouvTal
e JUVTOMN HEBODOC (< 24 hrs)

Merovesrriuara tne PCR

e AMAITNOEIC TEXVOAOYIKEC

e KoOoTOC

e Kivouvog enIJOAUVOEWYV

e AUOTNPeC OUVONKEC epyaaciacg



|-t]
real-time PCR

hardware

5700

Applied Biosystems

iCycler

BioRad

7700

Applied Biosystems

LightCycler
=

FluorTracker

Stratagene

Fluorimager

Molecular Dynamics



Excitation FRET Emission
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ANNEALING

EXTENSION

N 7
2 .
,44/‘3' FrﬂéigaﬁTTrn /44/

5’-3' exonuclease

real-ti

% Reporter

» Quencher

al-time

mgime

TagMan



eal-time

LightCycler.

Hardware

[10000100I0UOC TTPAYUATIKOU XPOVOU
[looorikd arroréAcoua

QVIXVEUTEG TTOU UBpIdOoTTOIoUVTAl
[1000010pI0UOC 2 OTOXWV

xpenon toixogidwy (10-20ul)

32 o¢iyuara / 60 minutes

KAgI0TO oUOTNUA-ETTIMOAUVOEIC,



Air heating and cooling
for ra temperawre

Heating coil

Stepper motor
to position samples
over optics

» )

Fan

Filters

Maintenance-free
LED light source

o 1 )
3 Sealed 20 ul sample
: capillary with superior
: surface to-volume ratio

Carousel fvgth
capacity
32 samples

Stepper motor
10 position

Photohybrids

Microvolume fluorimeter with
Rodenstock quality optics

—




eal-time

LightCygler.
FRET

FRET (Fluorescence Resonance Energy Transfer)
using adjacent hybridization probes

N
v : # FITC

l * Red 640

@ Phosphate
Excitation FRET Emission

N S
) S

Amplicon




% LightCycler Data Analysis (syrmism) - [(Juantification: NMporA H8Vsch 110101; F2/F1; cycling seg 2




Melting Curves for Wild Type katG

Fluorescence -d(F2/F1)/dT

0.045
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Temperature (°C)

880077-3



REAL-TIME PCR [

40 C";’CIE:

1o g 10705 10007

Source: Celtic Diagnostic



real-time PCR

Summary

I IAcovexmiuara tne REAL-TIME PCR

Yvvtoun (1 hour)

apOpog osryparmv (~200 nuepnoimg)

YOUNA GUYVOTNTA EMMUOAVVEEMY (KAELGTE GVOTIHOTA)
neyain evoweOnoio (3pg or 1 genome eq of DNA)
neyalo vpoc pérpnong (10 - 1010 copies)
eravainyipotnta (CV < 2.0 %)

TOGOTIKOG TTPOGOLOPLGUOS

Aertovpyia pe faon To mpoypoppno

KOGTOC;



real-time PCR

Summary

Merovexrnuara tnc REAL-TIME PCR

" Ilepropiopog otov apliuod Tmv 6ToOY®MV TOV
nPocoropilovtar (000).

" H oavamtoén vEov TPOTOKOALOV ATULITEL YVOOCELS
KO IKOVOTNTES

" Yynio kootog



PCR Arrays: RT-PCR
Kol microarrays




EYAIXOHXIA

RNA (ng / array)



EIAIKOTHTA
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. _ Baoiled call .
Meningococei sUBpEngion Arnplified gene

Extanskn

Cikrtdbutan

GGG TATGAC
GTATA...

Gequencs

Saparation

NN

Chromatogram







