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2uvtoun Avadpopni otn MikpoBloAoyia - Ot MPWTEC MAPATNPNOELG

Specimen holder

Lens

1673: O Antoni van Leeuwenhoek
TEPLYPAPEL LLETA IO TTAPATAPNON
LLLKpOOpYyaVvIopoUG Ttou Bplokovtal o€
OTOMATLKA Selypata Kat oto BpoxLvo vepo
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1860: O Joseph Lister:
QTTOAU LOVTLKAL YLOL VoL
arnoduyel petadoon
XELPOUPYLKWV AOLUWEE WV

1876: O Robert Koch: amnedeiée otL
o Bacillus anthracis mpokaAetl
avOpaka Kol kKaboplos ta
MELPAPOTIKA otadla “aflwpata”
1ou amodelKvUOoUV OTL
OUYKEKPLUEVO ULKPOBLAL
TPOKOAOUV CUYKEKPLUEVEC
AoLHWEELG


http://en.wikipedia.org/wiki/File:Joseph_Lister_1902.jpg
http://en.wikipedia.org/wiki/File:RobertKoch_cropped.jpg

Aflwpata tou Koch
(Koch’s postulates)

‘/7 7\‘
The microorganism must be isolated from a
diseased organism and grown in pure culture. )

-
/ The cultured

microorganism

\_

1
=

N\ should cause
'The microorganism -~ disease when
must be fou.nd in introduced into a
abundance in all _ healthy organism.
organisms suffering A 7
from the disease.
a o

The microorganism must be reisolated
from the inoculated, diseased
experimental host and identified as being
identical to the original specific causative
agent.




Revised versions of Koch’s postulates for the 21st century
by Fredricks and Relman

1. A nucleic acid sequence belonging to a putative pathogen should be present in most cases of
an infectious disease. Microbial nucleic acids should be found preferentially in those organs
or gross anatomic sites known to be diseased, and not in those organs that lack pathology.

2. Fewer, or no, copies of pathogen-associated nucleic acid sequences should occur in hosts or
tissues without disease.

3. With resolution of disease, the copy number of pathogen-associated nucleic acid sequences
should decrease or become undetectable. With clinical relapse, the opposite should occur.

4. When sequence detection predates disease, or sequence copy number correlates with
severity of disease or pathology, the sequence-disease association is more likely to be a
causal relationship.

5. The nature of the microorganism inferred from the available sequence should be consistent
with the known biological characteristics of that group of organisms.

6. Tissue-sequence correlates should be sought at the cellular level: efforts should be made to
demonstrate specific in situ hybridization of microbial sequence to areas of tissue pathology
and to visible microorganisms or to areas where microorganisms are presumed to be located.

7. These sequence-based forms of evidence for microbial causation should be reproducible.

Fredericks DN, Relman DA (1996). "Sequence-based identification of microbial
pathogens: a reconsideration of Koch's postulates”. Clin Microbiol Rev 9 (1):
18-33.
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~———— IMMUNOCHEMISTRY* —— —— INFECTIOUS DISEASES* - N

THYROID Ref Kit size HEPATI " Ref! Kit size
TSH 30 400 60 tests HBs Ag Ultra 0315 60 fests
TSH3 30 441 50 tests HBs A~§Uln Confirmation ...... 3037 ......ocovvcere. 0 tests
T4 30401 60 tests Anti-HBs Total Quick 30 238 €0 tests 7
FTa™ 10 459 60 tests Anti-HB< Total 1l RO RYL 60 tests
i g o smrt 2 AvoooAoyukol
B 30403 60 tests HBe-Anti HBe 0305 0 fests
£ 30 404 60 tests HAY g e

Anti-HAV Total 031 3) tesls
Anti-TPO 30 461 30 tests Anti-HOV® 1308 &0 losts J 4
Anti-Tg 30462 30 tests v A

REPRODUCTION / FERTILITY U { av a U ts q
Estradiol 11 30431 60 tests o i i
FSH 30 407 60 tests HIV P24 11 n 7 0 tests
HCG 30 405 60 tests HIV P24 1I Confirmation .. 30444 ... 60 fests
LH 30 406 60 tests ToRC
profactin 30 410 60 tests

CMV 12G 0 204 60 fests
;;’9“‘"“‘ gg :?g gg gt‘: CMV Ight 205 ) fests
fosterene CMV 1gG Avidity 0 203 0 tests

TUMOUR MARKERS :u: :mu 333 %ﬂ s}g :g;
TPSA 8 0 -

FPSA gg 30 go Eg Toxo IgG Il 0210 60 tesls
CEA 20 453 50 tests Toxo IgG Avidity »n222 0 1esls
AFP o 30413 60 tests Toxo 20 60 tests
> Toxo E:Wiﬂﬂ 2 60 fests
CA 153 30429 30 tests
CA 19-3™ 30427 30 tsls ANTIGEN DETECTION
CA 125™ 30426 30 tests C. difficle Toxin A 2B 018 60 fests
ALLERGY Chlamydia 0101 £0 tests
Chiamydia Blocking Assay .. 30194 .........cco.occ... 30 tests
mwi 30419 50 tests Rotavirus 0 107 60 fests
Stallertest _...................... 30 800 30 tests OTHER SEROLOGIES
(Respiratory allergy soeening) Lyme G and igM 10208 €0 tests
stallertrople _.... 30 830 10 tests it ol i
(Foed alemy soeening) R o G 3320 60 tests
Rt 6 b iy ) s Measles 196 321 60 fests
Sy e 10t Mumps g 028 60 foss
0 i i1l Varicella- Zoster IgG W27 60 tests
(et av) H. 3 102 30 fosts

OTHERS VCATM 237 ) fests
Corfisol S 30 451 60 tests EBV VCAVEA 1gG 236 0 fests
rem:n 3041 60 tests | EBV EBNA kG 233 0 fests
Protein C 30115 30 tests ‘
YWF 30 436 30 tesis 'W INDUSTR ""—\
82 Microglobulin 30420 30 tests

\ > Campylobacter 01 £ :ests
* E. coli 0157 nIe 0 tests

CARDIAC EMERGENCY ) UP E colf 0157 (induding H7). 30 122 .................... 30 tests
Topenin | Ulfra 30 448 60 tests L pade Yyewn s s
o 040 30 s Usiete » Rk
NT-proBNP 30449 50 tests mel ngno(ytoge.es .......... :;g ;g; ......................... 28 :555155
NY-proBNP2* 30 458 60 tests Staph eateroioxin 30705 30 tests
Galoctin-3* 41 1191 60 tests Saimonella Xpress 0708 &0 fosts
on | e R AR 42588, 2L 60 tests Listeria B €0 fests
Digoxin 30 603 60 tests monocyioganes Xprass

MMQ_EMMUSM — UP saimonella 0 707 60 fests
D-Dimer Exclus 30442 0 ENTRA
D-Dimer Exchusion B™* .. 30445 ... . ... 60 tests IMA:‘I:INE&%QISV_’C ToN 56 0 tests

BACTERIAL INFECTION IC saimonelia 0435 60 fests
wus PCT 30 450 60 tests IC Salmonelia 11 0 708 E0tests
i Ubﬂﬂ) - '&-dhmn@fﬂwn@dﬁ@:ma&'—uhm

mhnu-nmnqnqni;kmlnawyuh*?;npm:am amhmxrmnﬂmmmpuﬂﬁ
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http://depts.washington.edu/nnptc/online_training/std_handbook/gallery/images/cluecells.jpg

XpWOoELG pKpoBiwv

ATTAEC 1] YEVIKEC:
* JLVIKN HEAQVN —
* Xpwon wblou (Lugol)\
* Kuavo pebulevio
* Lactophenol cott
2UVOETEC YEVIKEC XPWOELC:
* xpwon Gram

* oteavtoxn xpwon (Ziehl-Neels

ELOLKEC XPWOELG: OTIOPWV, EAUTPWV,
BAepapldwv, pLKETOLWV, OTIELPOXALTWV, ...

Xpwoelc pe pOopLoxpwpata




EL6N MKPOGKOTILWYV

2UVOETO N KOWO
HAEKTPOVLKO
AvtiBETou paoewc
[MOAWTLKO
2KoTewoU Tediou
®OBopLopou

2 TEPEOCKOTILKO

2 UVEOTLOKO




Table 7.1 Different Types of Llight Microscopy: A Comparison

Type of Microscopy

Brightfield (unstained specimen).
Passes light directly through
specimen; unless cell is naturally
pigmented or artificially stained,
image has little contrast,

Brightfield (stained specimen).
Staining with various dyes
enhances contrast, but most
staining procedures require that
cells be fixed (preserved).

Fluorescence. Shows the locations
of specific molecules in the cell.
Fluorescent substances absorb short-
wavelength, ultraviolet radiation and
emit longer-wavelength, visible hight.
The fluorescing molecules may occur
naturally in the specimen but more
often are made by tagging the

molecules of interest with fluorescent
molecules.

Light Micrographs of Human
Cheek Epithelial Cells

Type of Microscopy

Phase-contrast. Enhances contrast

in unstained cells by amplifying
variations in density within specimen;
especially useful for examining living,
unpigmented cells.

Differential-interference-contrast
(Nomarski). Like phase-contrast
microscopy, it uses optical
modifications to exaggerate
differences in density.

Confocal. Uses lasers and special
optics for “optical sectioning.” Only
those regions within a narrow depth
of focus are imaged. Regions above
and below the selected plane of view
appear black rather than blurry. This
microscope is typically used with
fluorescently stained specimens, as in
the example here.



ATIAEC XPWOELCG

XPWOTLKEC = AAATOL TTOU aItoTEAOUVTOAL OO £val
Oetko (+) KAl Eva apvnTLKO (-) LoV

Eva amo ta dvo sival eyxpwpo (xpwpodopo)

BOOIKEC XPWOTIKEC Oévec XpWOTIKEC
Xpwua oto XPWUO OTO apVvNTLKO (-)

JETIKO (+) 1OV tov



Xpwon Kuavou tou peBuAeviou

XpWwOoTLKO SLaAvpa

A. MnTtpKo SLaAupa
v MmtAe Tou pebuleviou 1g
v" ALBUALKA aAKOOAN 95° 100ml

B. AldAuvpa epyaciog
v Yéatiko Stadvpa 1% KOH  1ml
v dH20 99ml

v MnTpLKo Stalvpa 30ml
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Xpwon Gram

Hans Christian Gram, 1884

XpwoTtikd dStaAvpata

* KpuotaAAwo wdec (UAe XpwoTikn)

e AwdAvpa Lugol (otuntiko = otaBepomoinon
TNG XPWOTLKAG OTN MLKpoBLakn pepppavn)

* Melypo OlWVOTVEU O - OLKETOVN

(amoXpwWHATLOTIKOC SLaAUTNC)

o Jadpavivn (KOKKVN XpWOTIKNA)



Texvikn xpwon¢ Gram

Eniotpwon Tou MopaoKEUACUOTOG UE
Kplko TIAvw o€ KaBapr) aVIIKELLEVOPOPO
TIAOKQL. ZTEYVWHO OTOV a€pa yLa Alya
Aemta.

al

e

o \ B
4 Q§§§§§§Q§§= e
) e o

b

Movipornoinon og pAoya. Metadopd otn
oxapa tnNS AEKAvVNG XPwWonG.

ZENAYMA ME NEPO

MpocoBnkn SLOAUPOTOC KPUOTAALKOU
wdoug (va kaAupel OAH tnv emipavela
NG MAAkaG). Mapapovn 1 min. Zémlupa
ue adBovo vepo Bpuong. EAadpo tivayua
va otpayyiéeL To mepiooeLo vepo.

XPQYH ME APAIH <DOYE}f;J

MpooBnkn dLaAUpaToC Lugol. Napapovn 1
min. ZémAupa pe adpBovo vepo Bpuon.

=

¥

[TPOGPNKN OITOXPWHATIOTIKOU OLOAUTH O€ é — \;‘\ :
SladoxLkéc PAoeLC, evw evSLdpesa i ey 5 . '

EEMAU A LE VEPO BpUONG HEXPL
HOKPOOKOTILKOU OLTOXPWHOATLGHOU.
MPOZOXH: oxL mavw armo 10 sec.

ZENAYMA ME NEPO

MpooBnkn dtahvpoatog cadpavivng.
Mapapovn 10 sec. ZémAupa pe ddpBovo
VEpé BpL’)Gr]. Ztévkua. ATMOXPQMATISMOS. ME OINOMNEYMA

MLKpOOKOTINON UE EAALOKATASUTIKO POKO.
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Xpwon Gram
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Gram-Betika Boktnpla Gram-apvnTka BoktnpLa
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ANuoiSec: Streptococci Baktnpidia






OupnBpLko EkkpLua avdpOC Neisseria gonorrhoeae




Mtoela amod acBevn Ye mvevpovia Streptococcus pneumoniae

Gram-positive diplococci
surrounded by a capsule
(clear zone)

Polymorphonuclear leukocyte
(note the multi-lobed nucleus




Streptococcus pyogenes

Epuoimelac



Gram (-)Baktnpidilo, €xeL oxéon pe GBS ~ Campylobacter jejuni




Cutaneous anthrax infection

Bacillus anthracis

AEPUATIKOC AVOPAKOLC



Bacillus anthracis og alpokaAALEpPYELDL




ENYano aoBevn pe shunt Candida albicans




Xpwon Ziehl-Neelsen

XpwoTka StaAvpota

@ ouwvikoUxoc pouéivn (KOKKLVN XpWOTLKN)
ATTOXPWHOTLOTIKO SLaAuvpa

* Mukvo HCI 3ml

* ALOUALKN aAkoOAN 97ml
MrmtAe tou peBuleviou kata Loeffler (pmAe xpwotikn)



Otsavtoya

Mycobacterium tuberculosis

Nocardia spp
(tportortotnuevn ZN)



OPEMTIKA UALKAL

ALOAUUEVOL OE OTTOOTAYHEVO  »  OPEMTIKA CUCTATIKA SLaAUpEvVa

VEPO O€ QTIOOTOYUEVO VEPO KOl Ayap.
— AAKOALKO TLETTTOVOUYO — AlpotoUyo ayap
VEPO

— ZOKOAQTOXPWHO ayop

— OpEMTKOG {WHOG — Thayer-Martin &yop

— ZWHOC UE oeANVIWOEC

— Mac Conkey ayap
NatpLo

— Miuller-Hinton ayop
— Zwpog Thioglycolate

: — Sal lla-Shigella o
(B10YAUKOALKOG) >almonella-Shigella ayap

— EKAEKTIKA UALKQL

— Zwpocg Miller-Hinton



http://www.anaerobesystems.com/Home/pras-tubed-media/thioglycollate-broth/as-801 thioglycolate broth with hemin vit k.jpg?attredirects=0

Streak Plate




Mc Conkey







E-coli

Proteus




Napaywyn BAEvvnc




AwpoAuon




beta hemolysis alpha hemolysis







EL6Nn atptoAvonc 6To aatouyo ayop




AAyopiOpoc tavtomnoinonc Gram +

Gram Positive

cocci bacilli _
Corynebacterium
Clostridium
Listeria
Bacillus
Staphylococcus Steptococcus
catalase + catalase -
i-hemaolytic . ce-hemolytic
[ ¥ ¥ -hemolytic Y
(clear) (green)
5. aureus coagulase -
coagulase + /\
pyogenes agalactiae Enterococcus pneumonias Viridans
5. epidermidis 5. saprophyticus Group A, Group B, £ faecalis, optochin  mutans, sanguis
Mavablocin Movobiacin bacitracin bacitracin  E. faecium  sensitive,  optochin
cencitiva recictant sensitive  resistant bile resistant,
saluble, not bile saluble,

capsule== no capsule
guellung +



AAyopiOpoc tavtonoinonc Gram (-)

coccobacilli

H. influenzae - X & V factors required

B. pertussis - grawth on Bordet-Gengou
medium, oxidase +

Brucella spp. - aerabic

F. tularensis - requires cystein for growth

B multocida - oxidase +, catalase +

L. pneumaphila - growth on charcoal
yeast agar with iron and cysteine

Gram Negative

cocci=Neisseria spp. bacilli

N. meningitidis
glucose
and maltose +

N. gonorrhoeae Lactose +
glucose +

Fast fermenter Slow fermenter

Klehsiella Citrobacter
urease + Serratia

E. coli, indole 4 Others

Enterobacter

Lactose -
Oxidase + Oxidase - Strict anaerobe
V. cholerae E. fragilis
glucose +

P aeruginosa

Urease + Urease - | L
P mirabilis Y. pestis, bipolar staining .
H. pylori Y. enterolitica, motile at 25C, non-motile at 37C
By C. jenjuni, grows on carrgPy agar
grows on s, dysenteriae, non-motile
campy agar Salmonella spp. motile & produces H:5
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Avixveuon ESBLSs

, ’ EmReBaiwTik dOKIun PE
AoKIur OUVEPYEIAG TWV diokouc (combined discs)
ouo diokwv (DDST) ctx/ctx+clav Kai

caz/caz+clav (CLSI)




K. pneumoniae 276E ¥
ESBL positivesay FZ/TZL and negatve sty CT/CTL




2UYXPOVO EPYACTNPLO



http://www.prlog.org/10182033-microbiological-testing-laboratory-in-singapore.jpg

Streptococcus pyogenes

> TPETITOKOKKLKN yayypatva



Staphylococcus aureus

2 TalpUAOKKOKLKN KuTTapitida



Aeppatodutia PLhol deppatog

BAQTIOEC, KUKALKEC TTAAKEC KOKKLWHLOTWON

olibLa.
Entéktaon PAAPBNC duyOKEVTPLKA LLE Taon laong
OXNUOTLONO XOPAKTNPLOTIKWY SAKTUALOELO WV KEVTPLKAL

TIAOLKWV.



2uvnoOn aitla
Tpwoduta

o Courtesy of
= . \ / The Geraldine Kaminski Medical Mycology Library
The Geraldine Kaminski Medical Mycok n ' Pt \ A Produced by: David Ellis and/Roland Hermanis
Produced by: David Ellis and Roland ’ Gopyright ® 2003 Doctorfungus Corporation

Copyright © 2003 Doctorfungus Cot

Courtesy of
The Geraldine Kaminski Medical Myc

Produced by: David Ellis and Rolan
Copyright ® 2003 Doctorfungus C

Courtesy of

Trichophyton e D)
mentagrophytes

b, . The Geraldine Kaminski Medical Mycology Library
) ) Produced by: David Ellis and Roland Hermanis
° ‘1 Copyright ® 2003 D C i



2uvnon altia
MkpooTmopa

Microsporum
gypseum



Epyaotnplakn dtayvwon

ApEON LULKPOOKOTILKN
g&etaon

NETLOL pLE

KOH 10-20%




2UVNOELC LOPLAKEC TEXVLIKEC

AAuvolbwtn avtidpaon tnc noAvpepaonc (PCR)

— arAn

— mtoA\artAn (multiplex) PCR

— n aAvodbwtn avtidpaon tn¢ MOAVUEPACNC TIPAYLLOTLKOU
xpovou (RT-PCR)

YBpLdLopog

HAektpodopnon xpwHoowUkou DNA peta amno

enidpaon MEPLOPLOTIKWY EVIU LWV OE CUVEXEC KOl

naAAopevo nAektpiko nedio (PFGE)

AvaAuon voukAgotldknc aAAnAovyiac (sequencing)



Tavtonoinon pe PCR nebodouc

PC .

o
R Wk
R 53\“@; g 8 . o

2
4
3
) 100
H
H
H
s
§
b
10 10
24 INRHBBAZHBBIRABBOCH
y LTRSS
Correlation Coefficient: 0.999 Slope: -3.406 Intercept: 40,546 Y = -3.406 X + 40.546 a Unknowns
PCR Efficiency: 96.6 % ° Standards

Threshold Cycle
N 6
RERS

°

/

o o

Log Starting Quantity, copy number

PCR Standard Curve: siv091807.opd

Sequencing

|

IC TICGTC)
1C TICETC)
TC TTCGT
TC TTCGT!

g

from sample (e.g.,
@ reverse ranscribed
HIV ANAY

n 333 (sample)
GCARGGCAAT

CG ITCCG IT
CG TTCCE TT

complementary sense probe set
ol ﬁ o oligos whidh differ al one
(o= A subs ity for position)
C6TICCG TT



2 KOTTOC

Taélvounon UKPOOPYAVLIO LWV
Tavtomoilnon VEWV LKPOOPYAVLIO LWV
Katavonon taboyovou dpaong

Tayxetla Stayvwon AoLpwdwv voonpatwy

Tavtomoinon Baktnplokwy KAWVWV



YBpLOLopoc

Colony Blot

Dot blot

Southern blot

FISH: Fluorescent In-Situ Hybridization.



The “Blot” Block

DNA
Cleave with
restriction enzymes Autoradiography
ol Hybridize
. | with labeled
Gel ‘ | DNA or RNA
elecwophoresis | probe

Blotting:
capillary action transfers
DNA from gel to filter




Tavutomoinon enterococcal species
LLE LOPLOKEC HEBOOOUC

70 80
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Aevopoypappa opoldTNTAG TNG SMal
PFGE oTeAEXWYV EVTEPOKOKKOU

PCR pe primers yia species-specific DNA
regions (D-alanine:D-alanine ligase) o€ Tsakris et al. J Clin Microbiol 1998; 36:1419-21
OTEAEXN TTOU TAUTOTTOIRONKAV WG
Enterococcus durans [Je @AIVOTUTTIKEG
HEBODOUG

61

MUV OOOUOOCUMWMOWWNO MO



FISH

Fluorescence In Situ Hybridization)
oTN
MuwkpofLoAoyia




Edapuoyn

Aviyveuon
Tavtomoinon

Tumnomoinon maBoyovwy TTou avamtuooovToL
duokoAa N kaBoAou oe TexvNTA BpEMTLKA
UALKAL



DNA-QVLXVEUTNC

= geonpaocpévo tTupna DNA R RNA tou cuvdEstal
HE VP NAN ELBLKOTNTO GE GUUTTANPWHOTIKEG BACELC
TOU VOUKAEIVIKOU 0¢€0C-0TOXOU.

ErttAoyn tou DNA-oto)xou

* O aplOpo¢ Twv aviypadwv Tou oTo
KUTTapO

* H yevetikn otaBepotnTa tnC
aAAnAovuyiac

* To pnEyeBo¢ Tov oTO)XOU



O oTOXOC UIMOPEL VaL ElvaLt:

Tunuo rDNA yovibiwv
MAaouidlo

Tpavomolovio

[ovidLo mapaywync toéivng

[oviOLo avtoxng o€ avtiBloTika



2 povorn

* Padievepyoc: 32P, 3°S, 3H, 12°)

* Mn padlevepyoc:
-XNUELOPWTAVYELQL.
-XPWLLATOUETPLKN.
-OBopilovoa.



PCR: Polymerase

Chain Reaction

AAvoldwtn aviidpaon tng

TIOAULEPAONG

* Tayutnta

* YYnAn evaioBbnoia

* Elbwotnta (;)

Oewpntka amo 1 avtiypado

DNA pmnopet va ntapaxBouv
geKaToppUpLA avilypada

Cycle 1
yields

molecules

Cycle 2
yields
4 <

molecules

Cycle3
yiolds 8
molecules;
2 molecules ¢
(in white boxes)
match target
sequence

3
- /
) Denaturation: 5 E

Heat briefly
1o separate DNA
strands

@ Annealing: l
Cool to allow
primers to form
hydrogen bond
with ends of
target sequence
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Kary Mullis

BpaBeio Nobel Xnueiag
1993

Taq polymerase

To Baxtipro Thermus aquaticus

avaKaibQpOnke ce vepd Ospuonnymv oto
Great Fountain zov Lower Geyser Basin
ato Yellowstone National Park


http://en.wikipedia.org/wiki/File:Kary_Mullis.jpg
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http://en.wikipedia.org/wiki/File:PCR_tubes.png
http://en.wikipedia.org/wiki/File:Roland_Gel.JPG
http://en.wikipedia.org/wiki/File:PCR_masina_kasutamine.jpg
//upload.wikimedia.org/wikipedia/commons/4/44/Sanger_sequencing_read_display.gif
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Multiple sequence alighment

MME400815
Patient DD
AJE35303
AJTB557Z2
AJB51087
MFUZ50801
AYE1614Z
MTEJCMAD4
AY169421

I
i
A
I
i
HC
i
i
I

cocfll-
coClliclicBcccHlce

e JUyxpovn cUykpLon >2 aAAnAouxLwv

* Difficult for divergent sequences

e Clustal is commonly used software

e Structure-based alignment is possible

* Provides the input for phylogenetic analysis



NCBI results of liLiﬁSTL

BLASTN 2.2.13 [Nov-27-2005]

Seguences producing significant alignments:

gi|51315280 dbj AB126875. Mocardia acbensis gene for 165 rR...
gil51315282 | dbj|ARII687T. Mocardia acbensis gene for 168 rR...
gil5131528]1 dbj|ARII68T6. Mocardia acbensis gene for 168 rR...
gi|51315284 /dbj|AB126879. Nocardia acbensis gene for 165 rR...
gi|37790717[gb|AY262320.1 Nocardia nova eclone A9 165 ribosomal
gi|37790721 |gb|AY262324.1 Mocardia paucivorans clone A4 165

gil44917400/dbj AB162787.1 Hocardia nova gene for 165 rRHA,

gil37790715/gb|AY262318.1 Nocardia nova clone ALl 16S riboso...
gi|37790714 gb|AY262317.1 MWocardia nova clone Al2 165 riboso...
gi 44917397 dbj | AR1I62T7H4.1 Nocardia nova gene for 165 rRMA,

L= e e T e T [ e = = |
Lo TR e T e T T o [ o T o o e (e |

Alignments

>gi /51315280 /dbj AB136875.1| Meocardia acbensis gene 165 rRNA, partial seguence, strain:IFM
0137
Length=1515

Score = 987 bits (498), Expect = 0.0
Identities = 498/498 (100%), Gaps = 0/498 (0%)
Strand=Plus/Plus

Query
Sbjct
Query
Sbhjct

Query




Real-time PCR

1) Denature

primer
11 11 1111

fluorescein

T probe

quencher
I N N I |

2} Primer Annealing’ Probe hybridization

3) Extension

1T 1111
.

0-? hybridizes ?
|
1

111 1 11 e
1 1 1 1 1 L 11 | 1
3::_.#__:\.,.?'
T 1rrrrrirrrrrrrnri
I N O O |
Taghan® Probe Method
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Note epappoletol n PCR otn dtayvwon
Aolpwéewv

Aduvapuio KAAALEPYELOC TOU ULKPOOPYAVIOLOU
Bpadeia avamtuén

Amtaitnon yla ToAU epumAOUTIOMEVA 1) ELOLKO UALKOL
KAAALEPYELOC

MkpOC aplOpoc maboyovwy oTto KALVIKO UALKO
AVETIOPKELC OPOAOYLKEC TEXVLKEC 1 XAUNAOC TLTAOC
Abs

Avixveuon yovidilwv Toélvwv Kol avioXng o€
QVTLULKPOBLaKa



16S rRNA - a de facto gold standard for clinical
molecular identification

* Biology
— Universal
— Highly conserved

— Long enough (~1500 bp) to provide significant
discrimination between many species

— Bonus: structural information can guide alignment and
phylogenetic reconstruction

* History

— Early work described the usefulness of this gene in
taxonomy

— Many species now represented in databases



70S ribosome

Ribosome architecture

E. coli (1pns / 1pnu) with
proteins shown as
transparent surfaces and RNA
shown as ribbons. Green is
large subunit 23S and 5S
rRNA. Blue is small subunit
16S rRNA. Orange are two

. Red is mRNA.

16S rRNA

proteins



AAAa yovidLa

* Mycobacteria
— Hsp65
— rpoB (RNA polymerase)
* Fungi
— Internal Transcribed Spacer (ITS) 1 and 2
regions

— 26S rRNA



MALDI TOF

Matrix-assisted laser desorption/ionization
Time-of-flight mass spectrometry

Composite of the focused
mass regions from
several spectra acquired
with different mirror
ratios
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(-His) 269.2 354.1 (6-0E+

255.11
382.2

9birtensity

100
90
80
70
60 (-val) 112.1
50
40
30
209

364.1
416.1 5013
et 156.2 235.1 534.0
;%1 ‘ 172 272.2 326.1343]1 2001 426.1 489.9
POt 4 ‘ 095.0 110, 105. : 26111 3130 37 870l
" M A L h A.L
ol b N Nl LYY LS T 9 VAN LY L LA i iA. ” " BV LLLY, PP S
269.4

59.0 164.2 374.6 479.8 585.0

Stitched PSD[BP = 354.1, 59562]

619.3

1296.7

9birtensity
(5
o

10] 881.5 1000.7 10466

Pttt A o ‘ 0
915 1077 1239 1401

Mass (m/z)




Evyaptlotw



