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MoplaKeC vs. cupBartikec pLEBodoL

e BeAtiwon evaloBnoiac-eldikotTnToC

e BeAtiwon xpovou ANYPnc amoteAECLATOC

— Avixvevon naBoyovwyv art’ euBeiag amo to KAWIKO delypa
— Avixveuon amattnTikwy N Bpadewc avamtuocoopeEVWY TtoBoyovwy

* Avixveuvon noBoyovwyv mou dev kaAALepyouvTal

2WOTOC OXESLOGOC

2woTtn aétoAoynon amoTteEAEGHOTOC




AAvoldbwtn avtidpaon mMOAVHEPAONC
(Polymerase Chain Reaction, PCR)

MoAAanAaclacpoc yvwotwv aAAnAouxitwyv o€ tpia BApata:

1) Anodiataén
@épuavon otoug 94°C ot SUo kKAwvol anoxwpilovtal
2) YBpLbomoinon

Mtwon tng Beppokpaciag (~50°C) - 0L ekKVNTEG TPOOoKOAAWVTAL OTA
HovokAwva popta DNA.

3) Emuunkuvon

@épuavon otoug 72°C->Avtiypadn kdabe kAwvou mapoucia
OeppoavOektikng  moAupepaonc (Tag DNA  polymerase),
deotupLBovoukAeoTidiwy, puBULOTIKOU SLAAUMATOC KOl payvnoilou
(Mg2+)

ErtavaAnyn ywa 30 kUkAou¢—>EkBetiky avénon tou aplBuol Twv
nopilwv DNA (239)
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Section of double stranded DNA

5 e i
ATGC AACAC
TACG TTGTG
= Pm— [ f——>

Section of DNA to be amplified

1b. PCR components

Primers DNA polymerase
S @
TTGTG
3’ 5'

DNA to be amplified ‘

2a. Denaturation Step

5'
ATGC AACAC
- TACG TTGTG .
3 S
94°C
5’
ATGC AACAC
TACG TTGTG
3

2b. Annealing Step

Unattached

primers
3’ 5’ 3’
T A [§ G
G C A T
C G c G
A T A T
A oy T X T
>
e
>
>
I
55 °C —_—
s 7
& 3
>
\ " |
c 5 G
G C G
7. A T
A 3 A

Annealed
primers

. —

=0

->00

Figure 3a. First PCR cycle Elongation step at 72°
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2XEOLAOUOC EKKLVNTWV

2UVOETIKA OALYOVOUKAEOTLOLOL CUMTIANPWHATIKA yia Ta U0
avtutapaAAnAa akpa thg aAAnAovyiac-otoxou

KaBopilel og peyaio Babuo tnv emtuyio tng PCR.
BEATLoto pnkog 20-26 Baoelc (bp)
MNeplektikotnta o€ Baocelc G, C 40-60%

ATtoduyn CUUTTANPWHATIKWY AAANAOUXLWY EVTOC TOU KAWVOU TWV
EKKLVNTWYV, €16KA 0To 3’ aKpo

ATtoduyn CUUTTANPWHATLKWY AAANAOUXLWY TWV EKKLVNTWV UE UN
emBupuntec aAAnAovyiec DNA

ATtoppudn TwV EKKLVNTWV TTIOU €XOUV OpoAoyia pe aveTBUUNTECG TIEPLOXEC
avw tou 70%

Antoduyn emavaAnng twv G kat C oto 3’ akpo twv ekkwvntwv (rty GCCCC,
GGGG)

Avvatotnta oxedlaocpou ekpuAlopevwy (degenerated) ekkivntwyv

www.ncbi.nlm.nih.gov/tools/primer-blast/,

http://www.basic.nwu.edu/biotools/oligocalc.html




EmiAoyn otoyxovu

* Mopulako peyeboc: 400-2000 (evyn Baoswv (bp)
— TuApota pkpotepa amno 75 bp dev unopouv va StakplBouv
arto ta SLHEPN Twv eKKLVNTWV (primer dimers)

— TuApata peyaAvtepa twv 3000 bp amattouv eldka
NMPWTOKOAAQ TTOAAQTIAOQLCLO.C OV

* ATtodpEUYOUE TLC TIEPLOXEC ME >4 eTtavaANPELC
Baocswv

* EMIAEYOUUE TIEPLOXEC UE TIEPLEKTIKOTNTO 0 GC
50-60%.



2TOYOLl LEYAAOU popLaKoU HeyEBoUC
(23000 bp)

Oco peyaAutepo to poplaoko peyeboc tng aAAnAlouyiog-
OTOXO0U, TO0O0 AUEAVETOL O XPOVOC TTOAAATTAQGLAGOU
Avénuevn ibavotnta evowpdtwong Aavlacpevou

VOUKAgoTLOlou—>moAupepaon e tkavotnta dS1opBwaong
(proofreading)

— H Taq moAvpepdon evowpotwVvel €vo AaBoc voukAeotidlo kaBe
9000 (6nAadn 1 kaBe 00 peta amo 30 KUKAOUC).

H €kBeon tnc untpag DNA o vynAn Bepuokpacia yia
LEYAAO XpoVIKO dlaotnua emnpealet tnv mototnta tou DNA
— EAdttwon tou xpovou amodiataénc o 10 sec
Auv&nuevn taon oxnuatiopol SgutepoTAYWY HOPDWV
— MpooBnkn dimethyl sulfoxide (DMSO)



2KOMOC epoappoync tnc pebodovu

* Avixveuon «eLOLKOU» OTOXOU
— Avalntnon &voc yovidlou avtoxng —> 0 oToOYoC Eeivol
OAOKANPN N HEPOC TNG AAAnAouxXiaC TOU CUYKEKPLUEVOU
yovidiou
* Avixveuon eupeoc pACUOTOC OTOXWV

— Avadlntnon Poaktnpltokol DNA oe kAwwWkO Oelypo -
ertiloyn aAAnAouyxlac-otoxou cuvtnpnUEVNG METOEL TwV
Baktnplwv (16S rRNA)

* Tumomoinon BakTNPLOLKWV OTEAEXWV

— XapaKTNPLOMOC KATW arto to emninmedo eidouc

— Atepelvnon erdnuLwv



m} U.5. Natienal Library of Medicine

NCBI National Center for Biotechnology Infermation

BLAST’

Home

Basic Local Alignment Search Tool

BLAST finds regions of similarity between biological sequences. The program
compares nucleotide or protein sequences to sequence databases and
calculates the statistical significance.

Learn mars

Web BLAST

VS

A
oL

Nucletide BLAST

BLAST Genomes

Introducing: Magic-BLAST

Magic-BLAST is a new tool for mapping large sets of next-generation RMA or DNA
seguencing runs against a whole genome or transcriptome.

Wed, 24 Aug 2016 11:00:00 EST B More BLAST news

Standalone and API BLAST

', Download BLAST
L] et BLAST databases and executables

B yUse BLAST API
mm Call BLAST from your application

Micrabes

Use BLAST in the cloud
Start an instance at a cloud provider



m} U.S. National Library of Medicine NCBI National Center for Biotechnology Information

®
BLAST » blastnsuite

| blastn | plastp | biastx | miasin | thlastx |

BLASTH
Enter Query Sequence programs ses

Enter accession number(s), gi(s), or FASTA sequence(s) &' Clear Query subrange &
|®%72700 | _—
From |
To|

Or, upload file Emaoyr apysion | ey emasyAnre kavevo apyeio. &

Job Title aureus genes for S and F components..

Entar a descriptive title far your BLAST search &

I Align two or more sequences &

Choose Search Set

Database "'Human genomic + transcript * hMouse genomic +transcript *® Cthers (nr etc.):
|Nuc|eotide collection (nr/nt) Y| &

Organism

Optional I | Exclude

Enter arganism cammaon name, binomial, or 3 id. Snly 20 top taxa will be shown &

Exclude [ Wodels (MR L Uncultured/ervironmental sample sequences

Optional

Limit to ) Sequences from type material

Optional :

Entrez Query [ | Youlfi Create custom database
Lpnonsl Enter an Entrez query to limit search @)

Frogram Selection

Optimize for ® Highly similar sequences (megablast)
" More digsimilar sequences (discontiguous megablast)
" Somewhat similar sequences (blastn)
Choose a BLAST algorithin &

‘ Search database Nucleotide collection (nr/nt) using Megahlast (Optimize for highly similar sequences)

! Show results in a new window

[#)Algorithm parameters




Tautoxpovn evioyuon moAAwv
otoxwv (rmoAumAektikn PCR)

e EmA€youpe aAAnAouyiec xwpic peyaAn opoloyio petall Toug

* OL aAAnAovuyiec-otoxol MpEMEL va €Xouv OLOdOPETIKO HOoPLaKO UEYEDOC,
WOTE VA UImopouv va Sltaxwplotouv

e Ol EKKLVNTEC TIPETEL va. Utopouv va uPBpldomotnbouv oto otoxo otnv bl
Beppokpaocia

Laboratory Detection of Enterobacteriaceae That Produce
Carbapenemases J Clin Microbiol. 2012 Dec;50(12):3877-80

Diana Doyle,” Gisele Peirano,>® Christine Lascols,” Tracie Lloyd,? Deirdre L. Church,” and Johann D. D. Pitout™>™<

TABLE 1 Primers for the detection of Enterobacteriaceae that produce carbapenemases

Carbapenemase gene Amplicon size (bp) Primer sequences” Reference

blay - 900 5"-TGTCACTGTATCGCCGTC-3' 19
5'-CTCAGTGCTCTACAGAAAACC-3'

blagp 587 5'-GAAGGCGTTTATGTTCATAC-3' 15
5-GTACGTTTCAAGAGTGATGC-3

blay 389 5'-GTTTGGTCGCATATCGCAAC-3' 15
5-AATGCGCAGCACCAGGATAG-3’

bl 782 5'-GCAGCTTGTCGGCCATGCGGGC-3' 12
5'-GGTCGCGAAGCTGAGCACCGCAT-3'

Bt ssiie 438 5'-GCGTGGTTAAGGATGAACAC-3' 17
5'-CATCAAGTTCAACCCAACCG-3’

“ The first and second primers for each gene are forward and reverse primers, respectively.



Ertloyn otoxov > emhoyn pebodovu

* OAoL oL otoyol 6gv elvall KataAAnAot yior OAEC
TIc peBodoloylec

e Tvwpiloupe TNV akpLPry voukAeotidikn aAAnAouyia Tou
OTOXOU HOC;

* OEAOUUE VO OVIXVEUCGOUE OTOXO TTOU UTTOPEL val £XEL
ONUELAKEC LETAAAAYEC;

* RNA otoyol



RNA octoyot

* To RNA 6ev avtodutlaoialetol
— Metatpornn o cDNA peow tng avtiotpodng
netaypadaong
* Mo evaioBnto poplo, o EVAAWTO O€
eVIULKEC «ETILOEOELC»

— AUOKOAOTEPN OMTOUOVWON



RNA octoyot

* Avixeuon RNA wwv

* Avixyveuon (WVTWV ULKPOOPYOVLOUWV
— ArntoteAeopatikotnta Beparneiog

* Aviyveuon ekppaonc yovioiwv

* [MloocoTtikomoinon ekppaonc
— AN\QYEC oTnV €Kdpaon



Ermidoyn peodovu aviyvevong

2KOTOC EPAPHOYAC OAWV TWV SLAYVWOTLKWV
HEOOOWV elval n BeAtiwon tng mepibaAPnc

TOU a.o0€evouC




Kputnpla emAoync nebodovu

OLVIXVEUO
o AfloTiLOTLOL X ns

— YynAn evatcOnotia

— Yy nAn edkotnta

— EukoAla epappoyng
e YUVTOMOC XpOvoc ANYPNC amoTteAECUATOC
e XaunAo KOOTOC

— Mua akptpn nebodoc eivat mBavo var EAATTWVEL TO
XpOVO VoonAeiog, Le amotEAeoUA TNV EAATTWON TOU
OUVOALKOU KOOTOUC TiepiBaAnc

To nmpwto BApa yia tTnv emtAoyn th¢ KataAAnAotepnc HeBoSou eival n evéeAeXNC
BiBAloypadiki avalitnon




Oplopol

* EvuaoBnoia (sensitivity): n mBavotTnTto CWOTAC
Betiknc SLtayvwonc the aocbevelag

e Ewbkotnta (specificity): n mBavotnTta CWoTNAC
apVvNTIKAC SLtayvwonc tn¢ acBevelog

e Qetkn mpoyvwoTtikn aéia (PPV): n mbBavotnta
OTOLV TO TEOT £lvall OETLKO TO UTTOKELMEVO Va Elvall
NPAYUOTL A0OEVNC

* Apvntikn mpoyvwoTikn aéila(NPV): n mBavotnta
OTOV TO TEOT £Lvall APVNTLKO, TO UTTOKELUEVO VAl
elVOLL UYLEC

H dtayvwotiki aia piag pedodou efaptatoal and tnv evotcdnoia ko tTnv L8KOTNTA,
oAAd Kol ard Tov EMUMOAAGHO TG VOoou atov MANOUGUO Ttou e€eTalov e




Predicted condition

Total population Predicted Condition positive

Fredicted Condition negative

False Negative
[ Type ll error)

True negative

False omission rate (FOR)
_ = False negative
~ I Test outcome negative

condition -
o True positive
positive
True
condition
condition False Positive
negative (Type | errar)
Fositive predictive walue
(PPY), Precision
5 = Z True positive
SLEDRL = _ ~ ¥ Test outcomne positive
= True positive + 5 True negative
Z Total population False discovery rate (FDR) =
% False positive
% Test cutcome positive

Megative predictive walue
(NP

_ T True negative
~ I Test outcome negative

Frevalence
_ % Condition positive
Z Total population

True positive rate (TPR),

Sensitivity, Recall
% True positive

False negative rate (FNRJ,

Miss rate
% False negative

~ T Condition positive

False positive rate (FPR),

Fall-out
¥ False positive

~ T Condition positive
True negative rate (TNR),

Specificity (SPC)
_ % True negative

~ T Condition negative

Fositive likelihood ratio
TPE
(LR*)= FpR

Megative likelihood ratio
FHE

(LFE-1= TNE,

~ I Condition negative

Diagnostic odds ratio

LE+
(DOR) = TE—

H dtayvwotik aia piag pedodou efaptatal and tnv evoicdnoia Ko tTnv L8KOTNTA,
oAAd Kal and Tov EMMOAAGHO TG VOoou atov MANOUGUO Ttou e€eTalov e




MEOodot moAAanmAaclacuou




AAvoldwtn avtidpacn MOAVUEPACNC
(Polymerase Chain Reaction, PCR)

EmavoAappavopevol KUKAOL evioyuong ETUAEYUEVWV
aAANAOUXLWV VOUKAETKWY OEEWV

H rtito Stadedopevn peBodoc moAAATAOCLOCLOU OTOXOU

Eumoptka kit vs. in house PCR

EveAktn nebodog
— MoAAEC mapaAlayEg
— Edapuoyec og evuputato pacpa SLayvwoTIKwY eEETACEWV

Avixveuon YEVETLKOU UALKOU Kot OxL {wvtwV
LLLKPOOPYOVLO LWV

* Avixveuon nmpoiovtoc teALkoU onueiov



PCR npaypatikoU xpovou (real-time PCR,
qPCR)

2UVTOMOC XpOovoc ANYPNC amoTeAECUATOC

[MoAAQTTAQLCLACOC KOl aViYVeELON TIpoiovTocg oto LbLo
KAELOTO OWANVAPLO

To mpoiov moAAamAacLaooU avVIXVEVETOL O
TPAYUOTLKO XpOvo UE xpnon ¢Bopilovoac ovaiac
Moootwornoinon DNA

— Avoloyia apyLtkoU aplBpou avilypadwyv 0TOXOU LLE TOV
NPWTO KUKAO OV TO TtPOoLoOV evioxuoncg ivat avixveUoLUO



Real-Time PCR

Atadikaoia:
*  ATIOMOVWON YEVETIKOU UALKOU (EVOWMATWHEVN OTO cUoTNU 1 aveédptntn)
* [oAAAmTAQCLOOUOC OTOXOU
* Avixveuon otoxou

Avixvevon rmaBoyovwyv am’suBeioc ano KAWIKO delypa
Avixveuvon maBoyovwv amo BTk KAAALEPYELD
Ewdkot (species-specific)n yevikot (Baktnplako rRNA)otoyot

YuvOualetal e AAAEC TEXVLKEC YLA TNV OWVIXVEU O TOU OTOXOU
* Avoooavixveuvon
* ®Boplopog
* MuwpoouoTolyieg



Real-Time PCR

e [MAeovekTnpora:
* Tayvtnta (e€aptatol oo to cuoTnua)
* MNoootikomoinon naboyovwy
e Auvatotnta TAUTOXPOVNG QViXVEUONG YOVLSLWwV avToXNAG

* Melovektnpoto
* Avixveuon yevetikol UALKOU Kal OXL {wVTWV ULKPOOPYAVLIO WV
* EmipoAUvoelc/avaotoAeic aviidpaonc

* M£Bodol Ttou XPNOLUOTIOLOUV YEVLKOUC 0TOXOUG: XAUNAOTEPN
gvaLoOnoia

* E€LdelkevpEVO TTPOOWTILKO (TOXUTNTA?)
* YPnAd KOOTOC



[Moocotikomolnon

Amplification Curves
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2UoTNa cUVOPOMLKAC dtayvwong

FilmArray (BioFire)

Epappoyn art’ evuBelag oto KAWLKO delypa

EUkoAo otn xpnon, mMANPWC AUTOUATOTIOLNUEVO

cvoTnua
— Hands-on time ~ 2min

Taxelo aviyveuon MOAAATIAWY OTOXWV
— Xpovoc AnPnc amoteAeopatoc ~ 1 wpa

YynAn evatcOnola kot eldkotTnTA



MeOodoAoyia

2uvOLooOC MOAUTTAEKTIKAG, EpPwAeaopmévne PCR
TIPOLYLOLTLKOU XPOVOU KOl HLKPOGUOGTOLYLWV

* [oAurmAektikn) PCR: Tautoxpovn avixveuon moAAATAWY OTOXWV

* PCR npaypatikol xpovou: Tautoxpovoc TTOAAATTAOCLACMOC KAl
aviyvevon tou otoXou J

Taxeia aviyvevon

* EudwAiaopevn (nested) PCR: kaBe oto)0C avixveUETOL HE
xpnon dvo {evywv ekkvnTwyv, o€ SUo emaAAnAec PCR
 Muwkpoouaotolxiec (microarrays): Avixvevon pe tyvnOETec

N2
Y¥nAn evaicOnoia ko eldikotnTa



Sample
Extraction &
Preparation

1* Stage
Multiplex
PCR

2™ Stage PCR

Adenovirus influenza A

Coronavirus NLE3

RSV
Reagent Influenza A H1 2009

Storage
:> Enterovirus

Parainfluanza 4

Rhinovirus

Chemical
Circuit
Board

Coronavirus HKUA Influenza B

Metapneumovirus




AlaOEoipa TaveA

Respiratory panel 20 targets: 17 viruses, 3 bacteria

27 targets: 19 bacteria, 5 fungi, 3
resistances

BCID panel

Gastro Intestinal 22 targets: 13 bacteria, 4 parasites,
panel S viruses

Meningitis 16 targets: 6 bacteria, 8 viruses, 2
Encephalitis panel fungi




Blood Culture ID Panel

KAwiko deiypa: Otk olplokatAALEPYELDL

Gram + Bacteria: Gram - Bacteria :
Enterococcus spp. A. baumannii

L. monocytogenes Enterobacteriaceae
Staphylococcus Enterobacter cloacae
S. aureus Complex
Streptococcus spp. E. coli

S. agalactiae (Group B) H. influenzae

S. pyogenes (Group A) K. oxytoca

S. pneumoniae K. pneumoniae
N. meningitidis

Antibiotic Resistance: F. aeruginosa

mecA Proteus

Van A/B S. marcescens

KPC




Meningitis / Encephalitis
KAwwko deiypa: ENY

Bacteria: Viruses:
E. coli Cytomegalovirus (CMV)
H. influenzae Enterovirus
L. monocytogenes Herpes simplex type 1 (HSV-1)
N. meningitidis Herpes simplex type 2 (HSV-2)
S. agalactiae Human herpesvirus 6 (HHV-6)
S. pneumoniae Parechovirus
Varicella zoster virus (VZV)
Fungi: |
Cryptococcus A,v-’l\‘
neoformans / gattii =




Respiratory Panel

KAwviko dsiypa: Pwvodopuyyilko enixpiopo
(oTtuAedg Ka UAKO petadopag ypinng) —

Adenovirus Parainfluenza 1 i

Coronavirus 229E Parainfluenza 2 v 4 «9

Coronavirus HKU1 Parainfluenza 3 wwgfk

Coronavirus OC43 Parainfluenza 4 = |

Coronavirus NL63 RSV =

Human Metapneumovirus Q;'ﬁ

Human Rhinovirus/ Bacterial XV
Enterovirus _

Influenza A Bordetella pe_rtUSSIs .

Influenza A/H1 Chlamydophila pneumoniael [/

nfluenza A/H1-2009 ~ Mycoplasma pneumoniae /

Influenza A/H3 -' (

Influenza B




Pneumonia Panel: 30 Pathogens, 7 ABR Markers

(umo avantuén)
KAIviké deiypa: BAL, mrTUgAa

Atypical Bacteria (semi-
guantitative)

Acinetobacter calcoaceticus-
baumannii complex

Serratia marcescens
Proteus spp.

Klebsiella pneumoniae
Enterobacter aerogenes /
Enterobacter cloacae complex

Escherichia coli
Haemophilus influenzae

Moraxella catarrhalis
Pseudomonas aeruginosa
Staphylococcus aureus
Stenotrophomonas maltophilia
Streptococcus pneumoniae
Klebsiella oxytoca
Streptococcus pyogenes
Streptococcus agalactiae

Typical Bacteria (qualitative)
Legionella pneumophila

Fungi

(removed Legionella spp. assay) Pneumocystis jirovecii

Mycoplasma pneumoniae
Chlamydophila pneumoniae
Viruses

Influenza A
Influenza B
Respiratory Syncytial virus

Human Rhinovirus/Enterovirus
Human Metapneumovirus
Parainfluenza virus
Adenovirus

Coronavirus

MERS-CoV

Aspergillus spp.
Cryptococcus spp.
ABR Markers

mecA/C — MREJ (MRSA)
KPC (Carbapenem resistance)

NDM (Carbapenem resistance)
Oxa48-like (Carbapenem
resistance)

CTX-M (ESBL resistance)
VIM (Carbapenem resistance)
IMP (Carbapenem resistance)



Gl Panel

KAwviko deiypa: kOmpova

Bacteria: Protozoa:
Aeromonas Cryptosporidium
Campylobacter Cyclospora cayetanensis
Clostridium difficile (Toxin A/B) Entamoeba histolytica
Plesiomonas shigelloides Giardia lamblia
Salmonella
Vibrio Viruses:
Vibrio cholerae Adenovirus F 40/41
Yersinia enterocolitica Astrovirus

Norovirus GI/GlI
Diarrheagenic E. colil/ Shigella Rotavirus A
E. coli O157 Sapovirus

Enteroaggregative E. coli (EAEC)
Enteropathogenic E. coli (EPEC)
Enterotoxigenic E. coli (ETEC)
Shiga-like toxin-producing E. coli (STEC)
Shigella/Enteroinvasive E. coli (EIEC)



AnoteAeopota

P FilmArray®

sl Respiratory Panel ) O% FIRE
Run Summary

Sample ID: RYNANDO0232 Run Date: 21 Jun 2013 7:34 PM

Detected: |Influenza A H1-2009 Controls: Passed
Respiratory Syncytial Virus

Equivocal: None
Result Summary

Not Detected Adenovirus

Not Detected Coronavirus 229E

Not Delected Coronavirus HKU1

Not Delected Coronavirus NLB3

Not Detected Coronavirus OC43

Not Delected Human Metapneumavirus

Not Detected Human Rhinovirus/Enterovirus
v Detected Influenza A H1-2009

Not Detected Influenza B

Not Detected Parainfluenza Virus 1

Not Detected Parainfluenza Virus 2

Not Detected Parainfluenza Virus 3

Not Delected Parainfluenza Virus 4
¥ Detected Respiratory Syncytial Virus

Not Detected Bordetella pertussis

Not Detected Chlamydophila pneumoniae

Not Detected Mycoplasma pneumoniae
Run Details

Pouch: Respiratory Panel v1.7 Protocol: NP3 v2.0
Run Status: Completed Operator: KMRAP
Serial No.: 00345787z Instrument: 1T FA "FA2004"
Lot No.: 114612




AnoteAeopota

FilmArray®
BCID Panel 5'03““

Run Summary

Sample ID: SDY 9621 _LED 50 6 Run Date: 29 May 2013
3:41 PM
Organisms Detected: Enferobacteriaceae Controls: Passed
Kiebsiella pneumoniae

Applicable Antimicrobial KPC - Detected
Resistance Genes:

Result Summary = Interpretations

Antimicrobial Resistance Genes

« Detected KPC (carbapenem-resistance gene)
& NA mecA (methicillin-resistance gene)
= NA vanA/B (vancomycin-resistance genes)

& NOTE: Antimicrobial resistance can occur via mulliple mechanisms. A Not Detected result for the FilmArray antimicrobial resistance gene assays
does not indicate antimicrebial susceplibility. Subculiuring is required for species identification and susceptibility testing of isolates.

Gram Positive Bacteria

Not Detected Enterococcus
Not Detected Listeria monocytogenes
Mot Detected Staphylococcus
Mot Detected Staphylococcus aureus
Mot Detected Straplococcus
Not Detected Streptococcus agalactiae (Group B)
Not Detected Streptococcus pneumoniae
Not Detected Streptococcus pyogenes (Group A)
Gram Negative Bacteria
Not Detected Acinetobacter baumannii
+ Detected Enterobacteriaceae
Not Detected Enterobacter cloacae complex
Mot Detected Escherichia coll
Not Detected Kiebsielia oxytoca
« Detected Klebsiella pneumoniae
Not Detected Proteus
Not Detected Serratia marcescens
Not Detected Haemaophilus influenzae
Mot Detected Neisseria meningitidis
Mot Detectad Pseudomonas aeruginosa
Yeast
Not Detected Candida albicans
Not Detected Candida glabrata
Mot Detected Candida krusei
Not Detected Candida parapsilosis
Mot Detected Candida tropicalis
Run Details
Pouch: BCID Panel Protocol: BCID
Run Status: Completed Operator: RJones
Serial Mo.: 00631374 Instrument: FA2075

Lot No.: 125313




Typical run with four patient samples per run

LightCycler Septifast test

(Roche Diagnostics, Mannheim, Germany)

©

15 min
15 min

90 min
max.

105 min

150 min
(Setup
and Run)

255 min

30 min

approx. 300 min

MagNa Lyser Sample Lysis SeptiFast Lys Kit
Instrument 3.0 Whole Blood AAGRADE
1.5 ml
2
Sample Extraction SeptiFast Prep Kit
1 ml Lysed Sample‘) A BRADE
300 pl Eluate
b

i =
;- LightCycler* 2.0 Real-time PCR Amplification SeptiFast Kit
Instrument 50 pl / Eluate per Reaction MERADE

Gram(+) / Gram(-) / Fungi

)
Species ldentification and SeptiFast
Report Generation Identification
Software (SIS)
) Analyse up to 8 samples in parallel in
one run. In case of a positive result for
Optionally foll by 7 yccus aureus, the presence
mecA Gene Detection of the mecA gene** can be tested in a

subsequent run from the purified DNA
generated in the workflow above.

Table 1 Pathogens detectable using LightCycler™ Septifast test

Gram-negative bacteria Gram=positive bacteria Fungi

Escherichia coli Staphvlococcns aurens Candida albicans
Klebsiella (pretntoriaefaxyviocd ) Coagulase-negative xtaph]r'tnq:n:u:i" Carredicla wropicalis
Serraiia marcescens Strepoceccis preiiniiios Candicla prarapailosis
Emerobacter (cloacasfaeragenes) SIrepocaccis spp, Candida glabrata
Prewens nuirabilis Erterococcns faecim Candicla krused
Avcinenshiacrer bavinarni Emterococens faecalis Aspergilfus flumigans

Poewdomones aeriginosag
Stenotrophontanas maltophilia

* Single probe detects a group of staphylococcal pathogens including 8. epidermidis, 8. haemolviicus
" Single probe detects a group of streptococcal pathogens including 5, pvogenes, 8. agalaciiae, 5. mitis
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(Roche Diagnostics, Mannheim, Germany)
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15 min

90 min
max.

105 min

150 min
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300 pl Eluate
b

i =
;- LightCycler* 2.0 Real-time PCR Amplification SeptiFast Kit
Instrument 50 pl / Eluate per Reaction MERADE
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Report Generation Identification
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) Analyse up to 8 samples in parallel in
one run. In case of a positive result for
Optionally foll by 7 yccus aureus, the presence
mecA Gene Detection of the mecA gene** can be tested in a

subsequent run from the purified DNA
generated in the workflow above.

Table 1 Pathogens detectable using LightCycler™ Septifast test
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* Single probe detects a group of staphylococcal pathogens including 8. epidermidis, 8. haemolviicus
" Single probe detects a group of streptococcal pathogens including 5, pvogenes, 8. agalaciiae, 5. mitis



2uotnpa Cepheid GeneXpert

Sputum liquefaction
and inactivation with
2:1 sample reagent

& (5] (6 (7]

Sample Ultrasenic lysis DNA molecules Serminested
automatically of filter-capturad mixed with dry real-time
filtered and organisms to PCR reagents amplification
washed release DNA and detection

in integrated
reaction tube

(3]

Printable

Transfer of
ftest result

2 ml material
into test cartridge

Assay Name MTB-RIF

- - E—

Cartridge inserted into | = T ™
i # |
[ o = = ¥ |

MTB-RIF test platform
Time to result, 1 hour 45 minutes

{end of hands-on work)




PCR pe avtiotpodn petaypadaon
(Reverse Transcriptase, RT PCR)

MoAAamAaocloopoc RNA otoyou

To RNA petatpenetal oe cDNA pe avtiotpodn
uetaypadaon

To cDNA YpnoLUOTIoLELTOL WC EKMOYELO yLa TNV
Tag-rtoAvpepaon kat pe Vo sdikouc PCR
eKKLVNTEC OnUovpyeitol to SikAwvo cDNA

To 6ikAwvo cDNA xpnotlpomoleital we
EKHAYELO YyLaL TNV ouvnOn texvikn tng PCR



PCR pe avtiotpodn petaypadaon
(Reverse Transcriptase, RT PCR)

* Avixyveuon (WVTWV ULKPOOPYOVLOUWV
* [MloocoTtikomnoinon ekppaonc yovidbiwv

* Aviveuon RNA wwv



Acuppetpn PCR

Noapaywyn HovokAwvou DNA e tn xpnon aviowv
(WOUUUETPWV) CUYKEVIPWOEWV TWV SUO EKKLVNTWV

Xpnowpormoteitatl yia DNA-sequencing
2TOUC MPWTouC KUKAouc mapayestat SikAwvo DNA

2TAOLAKA O LLLKPNC OUYKEVTPWONC EKKLVNTAG
e€ovTAeltal KAl TTAPAYETAL TAEOVAOLLA TNG ULOG
aAvoidag



Nested (emaAAnAn) PCR

* AVo paoelc ToANaTAOCLOOUOU:
e 1" paon: MoAAATTAQCLOOUOC TOU OTOXOU UE £va {EVYOC
EKKLVNTWV
e 2" dpaon: Xpnoluomnoinon tou npoiovtoc tne 1" paong
YLOL TNV EVIOXUON EVOC LLKPOTEPOU OTOXOU, ECWTEPLKOU
TOU TpwWToU, pe 6eUTEPO (EVYOC EKKLVNTWV

e KataAAnAn yia ToOAAQTTAQGLOO O LKPWV
TTOCOTNTWV OTOXOU

* YPnAn eldkotnta
* MeyaAn miBavotnta eMUOAUVONG



MoAurtAektikn (multiplex) PCR

* TauTtoxpovn QVIXVEVLGON TIEPLOCOTEPWV TOU
EVOC OTOXWV
— Xpnon 2 n meploocotepwV (ELYWV EKKLVNTWV
— [POOEKTIKOC OXEOLAOUOC EKKLVNTWV (TTOAPOLOLEC
Oepuokpaacieg tNENG)
— To popLako pHeyebBoc Twv MPoioVIwY TIPEMEL val
SladEpeL £ToL woTe va SLaKkpLvETaL



Journal of

1 Antimicrob Chemother 2010; 85: 490-495 Antlmlcrﬂblul
doi:10.1093/jac/dkp498 Advance publication 12 January 2010 Chemotherap_\,

Development of a set of multiplex PCR assays for the detection
of genes encoding important B-lactamases in Enterobacteriaceae

Caroline Dallenne!, Anaelle Da Costal, Dominique Decrel2, Christine Favier® and Guillaume Arletl.%*

[c)
1500
1700
) DHA
MOLX
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500
500 CIT
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100
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PCR supéoc paopatoc (broad-spectrum
PCR)

* [MoAAQIMAQCLOOOC CUVTNPNMUEVWYV TIEPLOXWV
Tou yovidltwpartoc (m.x. 16S rRNA, nuclear
ribosomal ITS region pukntwv)

* Avixyveuon peyaAou eUPOUC ULKPOOPYOVLO LWV

e XapOKTNPLOMOC VEWV ELOWV
e AviYveuon amaltnTkwy noboyovwyv
* Epappoyn am’ evuBeilac og KAWLKO delypa (;)

* Tavtomoinon pe aAAnAouxLon Tou POIOVTOC

PCR



Clinical Infectious Diseases 2009; 48:1169-78

The Expansion of the Microbiological Spectrum
of Brain Abscesses with Use of Multiple 16S
Ribosomal DNA Sequencing

Mouhamad Al Masalma,' Fabrice Armougom,” W. Michael Scheld,* Henri Dufour? Pierre-Hugues Roche,’
Michel Drancourt,' and Didier Raoult'

'Pdle des Maladies Infectieuses, Assistance Publique-Hdpitaux de Marseille and URMITE, Centre National de la Recherche Scientifique, Unité
Mixte de Recherche 6236, Institut pour la Recherche et le Développement 198, Université de la Méditerranée, “Service de Neurochirurgie,
Hopital de la Timone, Assistance Publique-Hopitaux de Marseille, and *Service de Neurochirurgie, Hopital Sainte-Marguerite, Assistance
Publique-Hdpitaux de Marseille, Marseille, France; and ‘Department of Internal Medicine, Division of Infectious Diseases

and International Health, University of Virginia Health System, Charlottesville, Virginia

(See the editorial commentary by DiGiulio and Relman on pages 1179-81)

Background. Brain abscess is commonly treated using empirically prescribed antibiotics. Thus, acomprehensive
study of bacterial organisms associated with brain abscess is essential to define the best empirical treatment for
this life-threatening condition.

Methods. We prospectively compared cultures to single and multiple sequenced 16S ribosomal DNA polymerase
chain reaction amplifications (by cloning and/or pyrosequencing) of cerebral abscesses in 20 patients from 2
hospitals in Marseilles, France, during the period January 2005 through December 2007.

Results. The obtained cultures identified significantly 'amummmm.m.mdm
testing (72 strains; P = .017, by analysis of variance test).JWe found that a patient could exhibit as many as 16

different bacterial species in a single abscess. [The obtained cultures identified 14 different species already known
‘ ' - simgle sequencing performed poorly, whereas multiple sequencing identified 49 species,
of which 27 had not been previously reported in brain abscess investigations and 15 were completely unknown.
Interestingly, we observed 2 patients who harbored Mycoplasma hominis (an emerging pathogen in this situation)
and 3 patients who harbored Mycoplasma faucium, which, to our knowledge, has never been reported in literature.
Conclusions. Molecular techniques dramatically increased the number of identified agents in cerebral abscesses.
Mpycoplasma species are common and should be detected in this situation. These findings led us to question the
accuracy of the current empirical treatment of brain abscess.




PLOS ONE | DOI:10.1371/journal.pone.0127195 May 21, 2015

RESEARCHARTICLE

16S Ribosomal Ribonucleic Acid Gene
Polymerase Chain Reaction in the Diagnosis
of Bloodstream Infections: A Systematic
Review and Meta-Analysis

Guoming Su'*, Zhuging Fu®", Liren Hu®, Yueying Wang', Zuguo Zhao?, Weiqing Yang'*
9

Conclusion

Existing data suggest that 16S rRNA gene PCR test is a practical tool for the
rapid screening of sepsis. Further prospective studies are needed to assess
the diagnostic value of PCR amplification and DNA microarray hybridization of

16S rRNA gene in the future.




AAvoldbwtn avtidpacon AlyKkaong
(Ligase Chain Reaction, LCR)

DNA Alykdon ovti TOAUEPAONC
2 (elyn oAlyoVOUKAEOTLO LWV
YPnAn ebkotnta Kol evaodbnoia

|GaVLKN YOl TNV QVIXVEV G ONUELOKWV
LETOAAOY WV

e Alakplon L. monocytogenes kal L. innocua



Adition of two
pairs of probes

E o]

P1

P3

P2

P4

I | “ Ih | W .
-

S

I

DNA is denatured to produce
single stranded target template

First probe pairs hybridizes with
the target in end-to-end fashion

The two probes are
ligated by DNA ligase

DNA is denatured to
separate the two strands

Second probe pair binds
to the hgated probes

The bound probes are ligated

The two strands are
separated by heating

Probe pairs bind to newly
formed target strands

Probe pairs are ligated resulting
in production of two copies




E¢aptwpevoc amno tnv aAAnAovyia mMoAAAAQGLACHOC
VOUKAEIKOU 0€€0¢
(Nucleic Acid Sequence Based Amplification, NASBA)

* Aviyvevon kuplw¢ RNA otoxwv
* |looBepuikn pEBodoc, dev amnatteital BeppokuKAOTTOLNTAC
e O noAAamAoclaopoc paypatornoleitol otoug 41° C

* Tpla evlupa (avaotpodn petaypadaon, RNase H kat T7
DNA géaptwpevnRNA ntoAvpepaon)

 MeyaAutepn anodoon (meploootepa avtiypada) amno
tnv PCR

* Evioyuon peow petaypadnc (TMA)



T7 RNA polymerase
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lcoOepIKOC MOAAATTAQGLOGOC HEGW BPOYXOU
(Loop Mediated Isothermal Amplification, LAMP)

* |lcoBepuikn nebodoc
* 60-65°C, 45-60 min
* Bacillus stearothermophylus (Bst) DNA ntoAupepaon
e AUTOKUKALKA pHEeTaTOTiLon aAuoidog
e 4 (elyn €KKLVNTWV
e 2 eoWTEPLKOL KOl 2 e€wTEPLKOL
* 6 SloKkpLTEC aAAnAou)iec Tou otoyou.
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looBepKOC MOAAATAQCLAOHOC HECW
Bpoyxou (LAMP)

* AU&non ouykevipwonc veoouvtiBepuevou DNA
e Jxnuatiletal TupodwodopLlKo LAYVAOLO WG
TP ATIPOLOV
* Auénon BoAepotntac SLaAUATOC

* MapakoAovOnon tn¢ avtidbpaonc Lecw BolooipeTpou



Diagnostic accuracy of loop-mediated isothermal
amplification in detection of Clostridium difficile

in stool samples: a meta-analysis

Chen Wei, Liu Wen-En, Li Yang-Ming, Luo Shan, Zhong Yi-Ming

Department of Clinical Laboratory, Xiangya Hospital of Central South University,
Changsha, China
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Abstract

Introduction: Clostridium difficile infection (CDI) remains a diagnostic chal-
lenge for clinicians. More recently, loop-mediated isothermal amplification
(LAMP) has become readily available for the diagnosis of CDI, and many stud-
ies have investigated the usefulness of LAMP for rapid and accurate diagno-
sis of CDI. However, the overall diagnostic accuracy of LAMP for CDI remains
unciear. In this meta-analysis, our aim was to establish the overall diagnostic
accuracy of LAMP in detection of Clostridium difficile (CD) in stool samples.
Material and methods: A search was done in PubMed, MEDLINE, EMBASE
and Cochrane Library databases up to February 2014 to identify published
studies that evaluated the diagnostic role of LAMP for CD. Methodological
quality was assessed according to the quality assessment for studies of
diagnostic accuracy (QUADAS) instrument. The sensitivities (SEN), specifici-
ties (SPE), positive likelihood ratio (PLR), negative likelihood ratio (NLR) and
diagnostic odds ratio (DOR) were pooled statistically using random effects
models. Statistical analysis was performed by employing Meta-Disc 1.4 soft-
ware. Summary receiver operating characteristic {(SROC) curves were used
to summarize overall test performance. Funnel plots were used to test the
potential publication bias.

Result: A total of 9 studies met inclusion criteria for the present meta-analy-
sis. The pooled SEN and SPE for diagnosing CD were 0.93 (95% Cl: 0.91-0.95)
and 0.98 (95% Cl: 0.98-0.99), respectively. The PLR was 47.72 (95% CI: 15.10-
150.82), NLR was 0.07 (95% Cl: 0.04-0.14) and DOR was 745.19 (95% CI:
229.30-2421.72). The area under the ROC was 0.98. Meta-regression indicat-
ed that the total number of samples was a source of heterogeneity for LAMP
in detection of CD. The funnel plots suggested no publication bias.
Conclusions: The LAMP meets the minimum desirable characteristics of a di-
agnostic test of SEN, SPE and other measures of accuracy in the diagnosis of
CD, and it is suitable as a rapid, effective and reliable stand-alone diagnostic
test for diagnosis of CDI, potentially decreasing morbidity and nosocomial
spread of CD.

Key words: Clostridium difficile, loop-mediated isothermal amplification,
meta-analysis.
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Evioxuon META o eKtomion aAlvoidac
(Sequence Displacement Amplification, SDA)

looBepuikn peBodoc

[MoAUTAOKN TEXVLKN
 Katepyaoia Ttou Oeiypatoc pe eVOOVOUKAEACEC
TTEPLOPLOMOV
e Xpnon dATPas (a-B€Lo uTtokateoTNUEVA VOUKAEOTLOLL)
O moAAamAaoLaopoc Baolletal oTnV EMUNKLVON TWV
TUNUMATWY  Tieploplopol oo bk DNA
rnioAuvpepaon (exo-Klenow)

Tavtomoinon Mycobacterium tuberculosis art’

euBeiac amo kAwvika delyparta.
* Epmopkn péBodoc BDProbeTec



MéEBodot yyvnOetwv




POBopilwv evtomIopEVOC UBPLOLGUOC
(Fluorescent in Situ Hybridisation, FISH)

DNA 1 RNA wyxvnbetec onpoopevol pe pBoplodpopo
LOpPLO

Evtomlopnog ouykekpLpevwy aAAnAouytwv DNA o€
KUTTOPOA KOl tPOocdLopLOUOC ToU aplBpou toug

— Avayvwplon petaBeocwy, eAAelPewy, SUTAACLOOUWY Kol
aVAoUVOUAOUWV XPWHUOOW LLATWY

Muwkpookorio ¢Boplopou



PNA FISH
(Peptide Nucleic Acid Fluorescent In Situ
Hybridization)

* OETLKN QLUOKAAALEPYELQL
* PNA wxvnBetec (DNA-ppuntka memtidia, pe yAukivn avti ptolng n deouptBoing)
* YBptdopog pe rRNA Baktnpiwv Kot LUKATWV

Positive
Blood Culture Gram Stain PNA FISH® in 90 Minutes
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PNA FISH

* [MAeovekTnpata
— vyPnAn evawoOnoio/edkoTNTA
— HLKPO KOOTOC
— €gUKOALa xpriong
—  UKPOC xpovoc ANYPng aroteAéopatoc (=20 Aemtad)

* MelovekTnuata
— avixveuon MePLOPLOUEVOU apLBoU Ttaboyovwyv
— e&dptnon ano xpwon gram
— &ev aviyvevovTtal UNXoVIoHOoL avtoxng o avtiBlotka



YBpLdLopac tyvnOETn o€ tawia
(line probe assay, LiPA)

KaBnAwon wyvnBetwv o npokabOoplopevec Beoelg
Tolviac vitpokuttapivng

— 2xnuortilovtal mapAAANAEC EYKAPOLEC YPOUUEC OTNV TOWViL

(6ev datvovtal)

YBpitdomoinon pe PCR mpoiovia cnUOCHEVO UE
Blotivn

Oetikn avtibpaon—->yivovtal epdaveic ol ypaUUEC
Avixveuon avtoxnc M. tuberculosis kat

Stapopomnoinon peAwv M. tuberculosis complex
— HAIN GenoType MTBDRplus, GenoType MTBDR, GenoType MTBC



GenoType MTBDRplus

Conjugate Cantrel
Amplitication Conftrol
M. tuberculoss complex

rpaB Locus Conirol
rpoB wild type probe 1
rpol wald type probe 2
rpoB wild type probe 3
rpo8 wild type probe &
rpo wild type probe 5
rpof wild typa probe &
rpaf wild type probe 7
rpal wald typo probe 8
rpel mutation probe 1
rpnﬂ mutation probe A
rpol mulation probe 28
rpof mutation probe 3

katG Lecus Cantrol
koG varld type probe
kat mutation probe 1
kaiG mutation probe 2

inhd Locus Conirol
infud wild type probe 1
inhd wild type probe 2
whd mylalion probe 1
whd madation probe 2
kA miutation probe I8
mhd mulation probe 18
colored marker

Resistance

Canjugate Contral
Armplification Cantral
M, luberewdosis complax

rpel Locus Control
rpeB wild type probe 1
rpof wild type probe 2
rpof wild type probe 3
rpof wild type probe &
rpof wild type probe &
rpobl wild type probe &
rpuﬂwltd type probe 7
rpel wild type probe B
rpol mutation probe 1
rpol mutation probe 24
rpof mulation probe 28
rpol mulation probe 3

hatl Lacus Control
kati wild type probe
katG mutation probe 1
katG mutation peobe 2

inh& Locus Control
ik wild type probo 1
ifh4 wild type probe 2
inkA rmutalion probe 1
inhd mutaticn prabe 2
kA mutation probe u g
inhd mutation probe 38
colored marker

R = Rilampicin
| = |gomazid




MKPOOUOTOLYLEC
(microarrays)

AviYveuaon Kal Toutonoinon maboyovwy

Avixveuon €L0LKwWV xapakthpwyv (yovidilwv avioxng,
rnoBoyovikotntog)

AuvaTtotnTa TAUTOXPOVNC aviXVeELONC TIOAAWVY
OTOXWV

* H evioxuon tTwv otoxwV PeATLWVEL TNV evatcOnoia



MLKPOOUOTOLYLEC

(microarrays)
 cDNA, pe yyvnOetec peyeBouc ewc peptkec xthtadec (evyn
Baoswv
* OALyOVOUKAEOTIOIKEC cuoTolxiec, ME yvnNOETEC HLKPA
(25—30pepn) N LeyaAvTtepa (60—70pepn)
oAlyovoukAgotidLa.
e Ynuavon ouvnOwc pe $pBopllovoec XPWOTLKEC
* Avixveuon pe pkpookorio ¢pBoplopou
* AvaAuon pe epyaleia BlomAnpodoplkig




Daocpatopetpia palog
(mass spectrometry)

* Mpoodloplopoc palac touv SElypuaToc
* loviopog delypatoc
o ALOXWPLOUOC LOVTWYV avaloya pe th pala Kot to poptio

* MALDI-TOF-MS

— Toawutomnoinon peyaiou aplBpov nmaboyovwy

— Avixveuon HNXOVIOUWV OVTOXNC

— ToAU pkpo¢ xpovoc ANng amnoteAéopatoc (=5 Aemta)
— AkpiBela

— EUkoAn xpnon

— XapunAo kootocg/e€ctaon

— Edappoyn amnod kabapn amnoikia
e Amnt’euBelac amno Betikn atpokaAepyeLla, ENY kat ovpa



MALDI-TOF-MS

(Matrix-Assisted Laser Desorption lonization Time-Of-Flight
Mass Spectrometry)

(bioMerieux,France or Bruker Daltonics Germany)

H tautomoinon mpoKUTTEL oo TN CUYKPLON TOU TIPWTEIVIKOU «OIOTUTIWHULOTOCY
| Twv taBoyovwy (Baktnplwyv Kol LUKATWV) pe Baon dedopévwv

>
rd I Detector
c:a ’n” — : —= °°° '—’u g
P ;"0 *
;o* et % Time of flight tube

)
Electric
field generator




Next Generation Sequencing

* AAnAoUxlon peyaAnc arnodoong
— MNapaAAnAoc mpoodloplopoc peyalou aplBuou
aAAnAouxwwv (XIALadEC 1 ekaTtoppUpLa)
* Xpnon moAAwv peBodoloyLwv
— AAAnAouxLon HE NULAYwyo
— AAAnAouyLlon LE pyrosequencing
— AAAnAouyon ue ligation
— AAAnAouxLlon Ue reversible terminators
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ZuoTHpata avixvevonc naboyovwyv armo BeTikn
OlLpOKAAALEpYELQL

Table 1.Current molecular techniques for detection of bloodstream infection, performed on positive blood cultures

Anti-microbial Detection Tum- Costs
Assay/ resistance limit around equipment/ Sensitivity/
manufacturer Technique genes Detectable pathogens (CFU/mI)  time (h) testand supplies specificity
PNA-FISH (Advan DX, Fluorescerce-based None S auraus, CONS, Enterococcus faecalls, Enterococcus foechum, NA 15-3 Y+ >G8%/>98%
MA, USA) hybridization with PNA probes nosa,
LC. tropeolis
AccuProbe [104,105) Chemi-luminescent DNA None Sreploc oo s PREUmonoe, enterac o, Sreptococc group A NA 25 S55/4 4+ 72%/>59%
(Gen-Probe Inc,, CA USA)  probes detect rRNA and B
Nanosphere Verigene Multiplex PCR mech waindvan S aureus, S epidermids, S g dunensis, S, anginosus group, NA 25 $8/4+ >0B8%/>08%
BC-GP 5, agalactice, 5. pyog , Enterococcus foecals, E foecium, Ligt
spp., Mo n
MALDI-TOF ioMérieux, Mass spectral signal None Same pathogens a usudly detected by bloed cultures NA <12 S$85/+ >76%/>0%6%
France or Bruker recognition, | ser desorption Limitaions in presence of paymicrobial bacteraemia or genus level)
Dakonks, Germany) nisation, mass spectrometry with s lated organiems (for example, viridians
ng identified &
el identified as F.col)
Plex-1D (Abbott, USA) Muhiplex PCR detected by mecA van Same pathogens as usually detected by blood cultures High NA <3 §555/++ NA/NA
electrospray ionization mass positive agreement with MALDITOF
spectrometry
Hyplex Bloodscreen Muhiplex PCR, hybridizationon  mecA van MESA MRSA, S, epider . pyogenes S, pneumonios, £, NA 3 Sfe4
BAG,Germany) ELISA plate Becium, £ faecals, £, coll £, aerogenes, F aaruginosa Kiebsiella spp.
Prove-it Sepds Multiplex PCR + hybrid zation mecA CONS, S aureus, S e NA 3 4 >04%/G8%
{Mobidiag Finland) on MICraarnay S dygadactioess.
Lstena monocyl ,rllp"."u'\p-n,;'::f
acnes, Enterobacten aceae, £, colf, K. cxytoco, K, poéu
E aerogenes, §
e, ( ) 7 spp..H.influenzoe,
spp., Kingella kingae, Acinetobac ter baumanni, Psesdo
aeruginasa, Stenotrophomonas malko philia, Bacteroidke
Black-Light BlackBio, Broadrange PCR and NA Mutiple sepsis pathogens, includ ng Candida spp, Aspergills NA 4 $55/++ NA/NA
Spain) pyrosequendng f2migatus, Aspergillus i ger
StaphPlex system Multiplex PCR + Ibe ad-based Tuf nue, megA, 18 Staphylbcoccus genes (S.aureus and most clinically relevant NA S $55/++ 72-1009/>95%
Qlagen, CA, USA) sugpension amay cacAemAem(, oagulasenegative staphylococc)
e, Terk
oh SR(BD GeneOhm,  Real-time multiplexPCR mecA S aureus (MRSA/MSSA detection) NA 25-3 §5/4+ >95%/>85%
SA)
Gene Xpent MRSA/MSSA  Real-time multiplex PCR S aureus (MRSA/MSSA detection) NA 1 §55/4 44 >98%/>98%
Lepheid, CA, USA)
KeyPath (Micophage, Real-time pahogen- pecific MeCA, N S aureus (MRSA/MSSA detection) NA <5 §8/ 4+ 1005 100%

UsA)

PCR

S, <35,000 dollars; $%, <75,000 dcllars; $§%, <200000 dollars; $$$%, > 200,000 dollars; +, <10 dollars; ++, 1010 50 dcllars; +++, >50 ddllars. CRU, colony forming unit; CoS, coagulase-negative staphylococd; ELISA, enzyme-
linked immunosorbent assay; MALDITOF matrix-assisted laser desorpeion lonization time-of-flight: MRSA, methi allin resistant Staphydococcus aureus; MSSA, methiallin-sen dtive Staph o coccus aureus; NA, not availatle;

PCR Polymerase chain reaction; PNA-FEH peptide nuclei acid-fl

eln s hybrid

Afshari et al. Critical Care 2012



JUOTAMATA AVIXVEUONC TtaBoyovwyv oo OALKO oo

Table 2.Current molecular techniques for detection of bloodstream infection, performed directly on whole blood

Anti-microbial Detection  Tum- Costs
Assay/ resistance limit around equipment/ Sensitivity/
manufacturer Technique genes Detectable pathogens (CFU/mI)  time (h) testand supplies specificity
SepsiTes (Molzym, Broadrange PCR + sequencing  None >300 different pathogens 20-40for 8-12 S8/ +4++ 8296/86-90%
Germany) Saueys
Woo (SRS-Lab, Multiplex PCR +gel meg¢, vanA vang, 5 'w)n\,v-us 5. preumoniae, ‘, mj. actioe, \srmr\sqvaur 310 8 §55/44 NA/NA
Germany) electrophoresis wn b, cals, £ Becium,
P aengingsa, S makoph
'(m'.'.fm Neisseria mer
LightCycler SeptiFast Multiplex real-time PCR mecA S oureus, CONS, SHep 1ocod cus preurmno Qreptocociu 3-30 6 SV 44+ 60-G5%/ 74-999%*
(Roche, Germany) D penes, S. agalaction, S 1 fecali
. poeumonice, K. axytoca, . cloacoe,
0Qenes, Semil arcescens Adned { AN,
1%, Stenotrophomonas makophilia,
sis,C. glabrata, C kiusel,
Plex-ID (Abbortt, USA) Multiplex PCR detected by mecA, wainh,vand,  Multiple pathogens and bloagents, induding Yersinia pestis, NA 8-12 5955/ 4+ NA/NA
electrospray ionization mass wangd, "“")..1 Bacithsanthecis, Separate dedicated assays for viruses or
spectrometry yeasts/fung
WAPChip [106) Multiplex PCR + hybridzation bla ‘“,?,\'|."I', s, K. cxrytoca, >10 58 NA NA/NA
{Eppendorf Aray 0na canridge ~containing ; nnl P oenuginosg,
Tednologies, Belgium) migoarray S maltophila, Haemophilus infiuen zae, Leg ione lia preumoghia
MagicPlex (SeeGere, Muliplex real-time PCR 73 Gram-pasitive (30 Staphylococcus p., 40 Streptocodcus spp, NA 34 NA NA/NA

Korea)

0Na§ ALTUIn0sa, Ad netobac ter
% .Lxrn.w: Serrate) marcescens,

Sensitivity and spedficity varies depending on the pathogen of interest. *7 OXA-23, 6 OXA-58, 5 OXA-48, 5 VIM-2, AVIM-4 3KPC-2, 31MP-13, 2 VIM-1, 2 OXA-72, 1VIM-like, 1, IMP-4, 1 OXA-40. §, <35000 dcllars; $$, <75,000
dollars $55, 200,000 dollars; $555, >200,000 dollars; +, <10 dollars; ++ 10 to 50 dollars; +++, >50 dollar s CFU, colony forming unit: CoNS, coagulase-negative staphylo coccl: ELSA, enz yme-linked immunosor bent assay;
MALDHTOF, mat rix-assisted laser desorption ion zation time- of-flight: MRS A meth icillin resistant Stap hy lococcus aureus MSSA, met hicillin-sensitive Stap hy lococcusaureus; NA, not available; PCR, Polymerase chain
reaction; PNA-FISH, peptidenudé ¢ add -flucrescence in stu hybrid ization.

Afshari et al. Critical Care 2012



MopIaKEG TEXVIKEG YIO TNV AVIXVEUOT

KOl TO XOPOAKTNPIOCHO HIKPOOPYAVIOHWYV
[.A. Kupiadng, M.E. Kautroupng, K. MouAag, I.I1. TNatpivog
APXEIA EAAHNIKHZ IATPIKHZ 2014, 31 (1): 23-40.

Mivakag 1. ZuykpITIKOG Mivakag Twv Pagikev ouyxpovwy Hoplakwy peBodwv.

Mopakn péBodoc MAsoveKTipata MelovekTijpata

TeyVIKEC KUKMKNG - KaTdMhnAeg yia Tnv aviyveuon supeiag moikihiag maBoyovwy - Empdiuvon detypdtwv odnyei oe Weudwe Benikd anotehéopata

evioyuong €0 TOARATAWY SIAPOPETIKWY TPOTICTION GEWY - NepiogoTepo Sanavnpéc and Tic opohoyikis pedodoug
'.-'Ot:IKhE'{Kd.W - KaréhAnAeg yia peyahn motkihia Serypdtwy - AmtarmoUv OXOAAOTIKEC TEXVIKEG EpYQaiag KOl TTOIOTIKG EkEyYO
otéwv - It oyan pe Tic opohoyikég peBOSoUE eival IO E181KES - AnarroivTan EEXWPIOTES EYKATACTACEIS Kal E151Ka Opyava
Kal mo suaioBnTeg
Texvikeg It guykpan pe v PCR: Ze alykpion pe v PCR:
LO0BEPLIKLIV - ADKETA QMOTEAECUATIKEG TEXVIKES - Aamavnpég
avTiSpacEwy - D1 TEXVIKEG UE Kupiapyo Tpoidv RNA mapouciaouy
¥apnin meavoTnTa smuchuvang
DBopifwy - Emtpenea tnv aviyveuon voukheikwy offwv apeoa - XaunAn evaigBnaia
EVIOmouEVOC/ Biywe mpwHoTEPN evioxXuar] Toug - H e€taon twv Serypdtwy sival xpovofopa eKTog av uTdpyel
ETITOMIOG - OkovoLIKn QUTOUATO LIKPOCKOTTIO, TTOU £ival apKETa damavnpod
?S;’;ﬁiouf’f - METPIEC TEXVIKES amamioElg

-To TexVIKG HEPOC TG aVAAUCTG sival Tayl
- Asv mapaTnpsital EMPGAUVON OTO EpYQCTI|PIO

- TovnBwg mohl s181kn
Texvikeg avahuang - 18avikeg yia avixveuan pikpoBiakng avioxns - 0 npoodiopiopog Tne ahhniouyiac anaitei akpifo efonMopo
YOVOTUTIOU Kal gTeAewv unhov Kivdivou KOl TEXVIKT) QpTIOTITa

- O mpocdiopiopog ahinhouyiag npoodidel akpifn otoixeia - Emimowvn TexvikD
Kal peyaho oyko Sedopéviav
- MmopoUv va YpnoluoToin 8ol yid QUAOYEVETIKES AVaMICELS

(Qaocuartookomnia - KatahhnAn yia tuniomoinon - Oyt kataAknAn yia TNV avaiuan PeyaAwy oAyoVOUKAEOCIS KWV
padac - EMTRENEI TV AVIXVEUGH YWWOTWY Kal VEWY PETAAAGEEWY akknAouyuiv Aoyw xapnirg evaicBnaiag
- EEaipeTika taysia oe oycon pe Tov Mpocdioplopo - H peBobdog MALDI sival emppeng Gs EMUOAIVOEIG HETAAMIV
N ahhnhouyiag
- KatdahhnAn yia tnv avaiuan peyahou api8uol Seiyudtwy
MikpoouoToiiec - Mmopei va yprnoipomoin8si yia aviyveuorn voukAslkww - YnepPohka Samavnpr yia va MpooapHooTE] we SIayvwaTiKr
OEWV Kal avTIoWHATWY TEXVIKT] pouTivag
- Moho kain svaicBnoia - TuvnBwg xperalsTon oTtadio evioXuoT G VOUKASIKWY offwv

- lkavéTnTa TauTéxpovn aviyveuong SiapopeTikwy maBoydvwy  TIpIV amd Ty avdiuon
- KardhinAn yia tnv avaiuon peyahou api8pol Serypdtuv




HAektpodpopnon o€ maAAopevo
NAEKTPLKO TESLO

* HAektpodopnon peyoAwv tTunpatwyv DNA

— ouvNOwc Bpauvopatwy Mou €xouv nopaxdel peTa
Ao MEWPELC UE TIEPLOPLOTIKEC EVOOVOUKAEAOEC
XapnAng ovxvotntag (rare cutters) oe oAwko DNA
(ouvnBwc Baktnplwv aAAa KAl LUKATWV).

e Turmomoilnon KATw aro to eninedo tou eldouc

* [1pOCOLOPLOUOC VEVETLIKNC CUCYETLONC METAED
oteAexwV Tou LOLov eldouc



RAPD vs PFGE
Staphylococcus aureus
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Turnomnoinon MOAUTOTILKNG
aAAnAouxong

* Tumormnoinon pe Baon Tic dStadopec
aAAnAouxioc o€ TOAAOUC YEVETIKOUC TOTIOUC

— (ouvnBwc 7-10 SdradopeTtika yovidia Baoctkou
uetaBoAlopou)

— Mpoaoblopiletal eva tpodih aAAnAilwv yLa kaBe oTEAEXOC

— Tunomnoinon Baktnplwv Kol XapoKTNPLOHMOC KAWVWYV O€
gupela KALpokal

* MLMT (multilocus microsatellite typing)

— Tunormnoilnon EVKOPLWTLKWV TTaBoyovwv

 MLEE (multilocus enzyme electrophoresis)



Ontikomoinon kot Katoypoidn
OLTTOTEAECLALTOC




XnuKot txvnOEtec mpayuotikou
XPOVOU

Tagman

DBoplodpopo poplo oto 5’ akpo, poplo mapepunodiong ¢Boplopol oto 3’ dkpo

AtaxwpLopog pBoplodopou popiou amod 1o HOPLo TIAPEUTTIOOLONE LECW EEWVOUKAEOAUTLKAG
dpaong Tag DNA moAupepaong otoug 60° C

Auénon ¢$Boplopol o cuvaAPTNON HLE TOV ApLOUO KUKAWV —>TTOCOTLKOTIONON
Awadopetika dBopldpopa <> multiplex R-T PCR

Molecular beacons (poplakol papot)

DBoplodOpo HOPLO KAl LOPLO TTAPEUTOSLONG OE KOVTLVA amootaon —anouvcia ¢Ooplopov
YBpLdomoinon oto DNA otoxo —amnoudkpuvon tTwv duo popiwv kot ¢OopLlopog
KatdAAnAot ylo KaprtUAeg THENC

FRET

Metadopad evépyelag pBoplopol pe avtnxnon

Scorpion

Moplakog dapoc cuvOeSEUEVOC E EKKLVNTA



AAAec LEBOOOL omTIKOTIOINGNC

MNope U PANOUEVEC XPWOTLKEC

— Bpwpovyxo aBidlo

— Moptlakot tyvnBetec (SYBR GREEN, SYBR GOLD)
Xpwaon apyvupou

Avutopadloypadia

Antotuniwon (blotting) (Southern Blot yia DNA
kot Northern Blot yia RNA)



AuTtopadiypagia
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* Mowa peBodoloyia Ba ermiAeéoupe av dev
yvwpiloupe th VOUKAEOTLOKN aAAQ TNV
apwvoélkn aAAnAovyia Tou oTOXOU HOC;



* [MoLo otoxo Ba emAe€ou e v OVIXVEUCGOULLE
yLa Tnv tapokoAovBnon Beparmeiog Evavrtl
HIV;



* [Tl motevete otL N PCR etval n euputepa
Stadedopevn poprakn dtoyvwotikn peEBodoc;
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