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Mikrobiyoloji Laboratuvari

= Enfeksiyon etkenini tanimlamak, antimikrobiyal duyarlligi belirlemek,
 En genis yelpazede mikrobiyal tani

- En dogru tani

« En hizl tani Agrobacterium tumefaciens
Massilia timonae

« En anlasilir sekilde raporla | arthrobacter cumminsii
Globicatella sanguinis
Herbaspirillum huttiense
Myroides sp.

Providencia rettgeri
Leclercia adecarboxylata
Psychrobacter faecalis
Hafnia alvei

Kluyvera ascorbata
Cupriavidus gilardii

 En ekonomik sekilde yap




Mikrobiyolojik Tani

* Son zamanlarda;

hastanelerdeki mikrobiyoloji laboratuvarlarinda sessiz bir devrim oluyor.

* Yeni yontemlerle;
Klinik mikrobiyolojinin evrimi, ha hisl
klinik ihtiyaglara bir yanittir. daha hizli
HENRY D. ISENBERG ° daha dogru

e daha duyarli
* daha kolay
yorumlanabilir

e otomasyon ve verimlilik




Mikroorganizmalarin Ilk Tanisi

e Mikroorganizmalarin ilk tanisi
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Mikroskopik organizmalarin isim babasi kim?

* Bu organizmalarin isimleri coktur ve diizenlenmelidir. "Mikrop" kelimesi, daha kisa olma
avantajina sahip ve daha genel bir anlama sahip, ..., biz onu benimsiyoruz, ...
1878

mikrop kelimesi DES SEANCES

DE L’ACADEMIE DES SCIENCES.

CHIBUNKGIE De Uinfluence des découvertes de M. Pasteur sur les progris
de la Chirurgie. Note de M. €. Sévver,

u M _Pastenr MY démontre que des organismes mio op 5. I {

dans 'atmosphere, sont la cause des fermentations attribudes & 'air qui
n'en est que le véhicule et e posséde aucune de leurs propriéles,

v Ces organismes [orment tout un wonde, composé d'especes, de
familles et do varietés, dont 'histoire, a peine commencee, est déja feconde
en prévisions et en résultats de la plos haute importance.

w bLes noms de ces organismes sont tres-nombreux (') et devront étre

definis ef, en partie, réformes, Le mot mu robe (*) avant avantage d'étre

plus court et d'une signification plus generale, et mon illustre anu,
L, M. Litteg, le Imguiste de France le plus compétent, "ayant approuve, nous
Charles Sed|”0t l'.uluplm:-, sans néNmoins renoncer & ceux en usage, pour la dcmgn;u-
tion de varictes plus particulierement eludices,

o La démonstration des microbes et de leur role, dont 'Académie a
é1é Juge et témom, a jeté un rayon de vive lumiére dans les obscurités et
les fausses et coutradictoires appriciations ou s'égarait la Chirurgie

Des la plus haote antiquité la Medeciue a compris et lormulé Uinfluence

orénondécante de Vair sur la vie. la santeé ot les maladies.



Mikrobiyoloji biliminin isim babasi?

1880
mikrobiyoloji kelimesi

1888

The Insttut Pasteur 1s named after s illustrous Founder and owes
much ta this scicntific gonsis Yot its stary s alsa finked to the lves
and discovenas of many other scinntises, all inspired hy the hamanise
ideais of | ouis Pastanr, whase scantibe beeakthroughs have

PSS (Y ’ll"l’?-'vf'\ bwsalthy wor lifwide,

Fatsllisins |r)' e uor Jure 4_ 1397, the l't\lillal Pn\!mv- was

wpered an Novernber 14, 1BE8B following Loues Pasteor’s suceessiul

e national sppeal for funds. He now hed the facilives to extend
ination apainst rabies, conbnue research on infectous deeases

and share the resulting knowledge




1890- Berlin Dlnya Tip Kongresi

* Koch postulati; bir mikroorganizma ve hastalik arasindaki nedensel iliski kurmak

icin tasarlanmis dort kriteri yayinladi.

1893 - Bakteriyolojihane-i Sahane




Mikroskopik Tanin Gelismi

* Mikroskopi alanindaki gelismeler
e Ehrlich'in metilen mavisi yontemini ve kahverengi bir zit boya kullanarak

tuberkiloz dokusunda birkag kictk basil saptadi.

WaltherHessen



Agarin hayatimiza girisi

e Kultar alanindaki gelismeler

mikrobiyolojinin annesi
. . . . . 4 h” v—
«Bir mikrobiyolog i¢in agarsiz bir
i

distntlemez »

}

Fanny Hesse 1850- 1934



Petri kabini bulunusu

* 1887’, Robert Koch'un ekibinin Gyesi diger bir Giyesi tibbi bakteriyolog ve Richard Julius

Petri tarafindan tasarlandi.

Richard Petri




Alexander Fleming, Ne yapiyordu?

e 1924 “Ditch plate” teknigi, antiseptik duyarlilik testi




Alexander Fleming, Ne yapiyordu?

* 1924 “Broth dilution” teknigi ve antiseptikler icin MIC tespiti




Alexander Fleming, Ne yapiyordu?

* Alexander Fleming

e 1929 penisilinin kesfi ve antimikrobiyal duyarlilik testi




Antibiyotik Duyarllik Testlerinin Geligimi

* 1940 Antimikrobiyal emdirilmisabsorbent kagitlar

* 1941 “Cup Plate” teknigi
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Geleneksel Yontemlerdeki Durum

e Taniigin gozle gorunur Uremenin tespitiantimikrobiyal duyarhigin tespiti icin de

uremenin inhibisyonun gosterilmesi zaman alici.

Tek bir hiicre 16-18 saat

8-10 saat

6-8 saat



Geleneksel Yontemlerdeki Durum

e Saatlerin 6nemli oldugu sepsisin tanisi

e Hizh ve dogru baslangic tedavisinin,

diger tibbi midahalelere gore daha fazla yasam kurtardigi gosterilmistir.

Pozitif Kan Kultlr

1 Gun




Ik problem etkeni tretebilmek

* Enfeksiyon etkenlerini Gretemiyoruz.
* Bugln icin klinik mikrobiyolojik tani sik karsilasilan kisith sayida mikroorganizma
icin optimize edilmistir.
* Sepsisli hastalarin %40’inda,

* idrar yolu enfeksiyonlarinda %25’inde etken mikroorganizma uretilemiyor.

© _ii Rep. 2021 Mar 26:11(1):6972. doi: 10.1038/s41598-021-86346-4.

N Engl J Med. 2015 Mar 12;372(11):1048-54. doi: 10.1056/NEJMra1410052.



Ik problem etkeni tretebilmek

 Waksman institute of microbiology;

|

Kaltlra yapilamayan mikroorganizmalar

cesitliligin %99.9 olusturuyor

|

viable but non-culturable (VBNC) /

canli ama Uretilemez




Neden Uremiyorlar ve nasil trerler

* Viable but non-culturable / canl ama ilretilemez

3
Unknown
stress relief
?

growth .
factors !
,

’
.

Common
nutrients

Stewart, E.J., 2012, Growing Unculturable Bacteria. J. Bacteriol. 194, 4151-4160. doi:10.1128/JB.00345-12



viable but non-culturable / canli ama iretilemez

* Yeni nesil kaltar sistemleri / kaltur 2.0

Thee b e all Sars b dosde o 2 link »

Dogped researchers are designing technologies to find and grow
microbes that have never before survivedin the lab, By Amber Dance

Ledford, H. Promising antibiotic discovered in microbial ‘dark matter’. Nature (2015). https://doi.org/10.1038/nature.2015.16675



viable but non-culturable / canli ama lretilemez

Patojen bakterileri de Uretemiyoruz!

trontierns fm
MICROBIOLOGY
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The importance of the viable but non-culturable state in
human bacterial pathogens
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Many bacteral species have been found to exst in a viable but non-culiurable [VBNC) state
since its discovery in 1982 VBNC cells are characterized by a loss of culturability on routing
agar, which impairs ther detaction by conventional plate count techniques. This leads 10 an
underestimation of tatal vable cel's in erwironmental oe clinical samples, and thus poses
a nisk to public health. In this review, we prasent recent findings on the VBNC state of
human bacter:al psthogens. The characterstics of VBNC cells, ncludng the similarities
and differences to viable, culturable cells and cead cells, and different detection methods
are discussed. Exposure 1o various stresses ¢an induce the VBNC state, and VBNC cells
may be resuscitated back to culturable cells under suitable stmuli. The conditions that
trigger the ‘nduction of the VBNC state and resuscitation from t are summarized and
the mechanisms underlying these two processes are discussad. Last but not least, the
significance of VBNC cells and ther potential influence on human nealth are alsc reviewed,

Keywords: VBNC, stress. resuscitation, virulence. human pathogens, bioflim, antiblotic



viable but non-culturable / canli ama iretilemez

« Vibrio cholerae, E. coli, Campylobacter jejuni, Salmonella spp.,
Listeria monocytenenes, Yersinia enterocolitica

Viable but Nonculturable Bacteria

Jvo Siegrist
Microblalogy Focus Editlan 1.4

IN MANY SPECIMENS, MORE BACTERIA ARE PRESENT THAN WE CAN DETECT WITH COMMON
CULTURAL METHODS.

The expression “viable but nonculturable” {VNC) bacteria, describes cells that cannot normally be cultured. However this makes littie
sense, when one considers that the demonstration of culturability remains the best practically acceptable definition of viability. So a
better explanation of the status of these bacteria would be *not immediately culturable”. In most cases the non-spore-forming bacteriais
in a survival state (c.g,, resting. dormancy, quiescence, or debilitation) and the metabolic pathways arc still active but the organism arc not
growing. According to the latest VNC definition, VNC cells are regarded as viable and potentially replicative, but the methods required
for resuscitation are beyond our current knowledge. With special media or with certain supplements it has been shown that it is possible
to recover them, VNC bacteria have often undergone a treatment like heating, drying, setting under high osmotic pressure (high salt
content) or contact with inhibiting chemicals, The end result of the treatment is sensitive cells or sub-lethally damaged cells, which can
mean the loss of some ribosomes, damaged enzymes, cell membranes and other problems causing malfunctions in cells,

In the recent yvears species of Vibvio cholerae, E coll, Campylobacter jefuny, Saimonella spp., Listeria monocytenenes and Yersinia
enterocoliticahave been reported to enter the viable but nonculturable (VNC) state [1-101



viable but non-culturable / canli ama lretilemez

- |drarda E. coli suslari, hiicre duvarini hedefleyen bir antibiyotik ile tehdit

sirasinda duvarl halden L-formuna kolayca geger.

« Antibiyotigin kesilmesini takiben sonra etkili bir sekilde duvarli duruma geri
donerler.
OPEN

Possible role of L-form switching in recurrent
urinary tract infection

Katarzvna M. Mickiewicz'*, Yoshikazu Kawai', Lauren Drage’, Margarida C. Gomes© %, Frances Davizon .




viable but non-culturable / canli ama iretilemez

* Kan orneginde hiicresiz bakteriyel DNA (cfDNA) metagenomik dizileme ile patojen

tespit edilebilir.

The Healthy Human Blood
Microbiome: Fact or Fiction?

Diego J. Castillo’, Riaan F. Rifkin ™, Don A. Cowan' and Mamie Potgieter™

' Departmant of Biochemistry, Ganetics and Microbiology, Cantre for Microbial Ecology and Genomics, Unversity of Pretons,

Pratovia, South Afnca, * Human Onging and Paeo Environmeantal Ressarch Group, Dapartment of Anthropology and
Geograpty; Oxford Brookes Unweraity, Oxford, United Kingdom

PRPMAL 1 | Tommns rmaary



Antimikrobiyal Duyarhligi Belirlemek icin Kullanilan Testler




Onemli Soru?

Direnc her zaman basarisizligi 6ngorir ma?

Duyarlilik her zaman tedaviye olumlu yaniti mi gosterir?
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Sefotaksim ile yapilan faz Il klinik calismasi

e 8 saatte bir 2 gintravendz (iv) dozda sefotaksim ile tedavi edilen, gesitli

monomikrobik Gram-negatif enfeksiyonlari olan hastalar

TABLE 1. Correlation of discase outcome with the results of MIC
determinations in patients with infection who were
treated with cefotaxime® (16)

Cefotaxime MIC Category® Number % Cured or o
(pg/ml) of patients improved Eradication

=4 S 1003 94 91

8 S 273 90 86

16 | 151 77 75

32 | 70 84 71

64 R 19 64 50

“ All patients had defined monomicrobic infections and were treated with
intravenous cefotaxime alone, typically at a dosage of 2 g g8h.
¥ Susceptibility categories: S, susceptible; I, intermediate; R, resistant.



Sefoperazonun Faz Il calismalari

* Sefoperazonun guvenlik ve klinik etkinligi Amerika Birlesik Devletleri, Avrupa,
Glney ve Latin Amerika ve Japonya'da yuruitilen klinik calismalarda

degerlendirilmistir

Fig. 1. Relaticeshs p etwwns Tadute rale snd minamas nbdtalony consentra oo INIC) g/ mi] for the G tiee pathoges 1reat-
od Wi cefoperasone

S2ra represent the Aummbier of patents wih an infection doe 10 & Mthagen suscepibie 1o he MIC of cefodarpone 23 indi-
catod en the abdcsdn, The fumberns i K seprosnt the comaspendeg falire . S matns infections sesocned with 4 snge
pathogen M stands for s ink ared g 1 the orgaream with the bighesst MIC mobeted from such an infecion, he
e seres wath w kwwe MIC Leing negecteg,




Duyarlilik testi ne zaman yuksek prediktif degere sahip?

Dogru tanimlanmis tek bir mikrobiyal etkenin neden oldugu
parenteral uygulanabilen tek bir antimikrobiyal ile tedavi mimkutn oldugunda
ilacin enfeksiyon bolgesine penetrasyonunun tahmin edilebilir oldugunda

bagisiklik sistemi baskilamamis hastalara uygulandigi

Laboratuvarda in vitro duyarlilik testlerinin yapildigi

ASM ournal of Clinical Microbiology Vol. 49, No. 9_Supplement,



Peki neden?

e Antimikrobiyal duyarlilik;

mukemmel optimize edilmis besiyerlerinde Uretilen, saf ktltlrler




Peki neden?

e Antimikrobiyal duyarlilik;

mukemmel optimize edilmis besiyerlerinde Uretilen, saf kiltirler

E. coli Antibiyotik
R Ne_ -
N\ — e
C /N CH;
Q :
COCH

duyarl direncli

e Bu kosullar altinda belirlenen aktivitenin degerlendirilmesi, kombinasyon tedavisi alan
hastalarda veya polimikrobiyal enfeksiyonlu hastalarda sonucu glvenilir bir sekilde

tahmin edebilir mi?



Bakteriyel Virltilans Faktorleri ?

* Enfeksiyonun sonucunu belirleyen bir diger énemli belirleyici de bakteriyel

virilans faktorlerinin varligi veya yoklugudur.

Siderophores
\ Enterotoxin
(diarrhea) ® Type 1
fimbriae
(adherence)
Endotoxin in
LPS layer
(fever) — inv encoded
/ surface appendage;

N g : adherence

Anti-phagocytic
proteins induced

by oxyR
> Cytotoxin
® ya : @ (inhibits host
k ‘ ' Vi capatide cell protein
. synthesis;
O antigen Flagellum - antigen; cglcium i
(nhibits ® f_’,“;’;'::ggn inhibits s Ros:
phagocyte complement :
killing) '30 (adherence; sk e adherence)
inhibits
phagocyte

killing)



Konak Faktorleri

e Diger bir 6nemli neden in vitro duyarllik testlerinin en buyuk dezavantaji konak

faktortu bulunmamasidir!!

Bagisiklik sistemi sitokinler

Beslenme yonetimi

Albumin Kompleman etkisi

I

Mikrobiyatinin etkisi



Kanser ilaglariicin durum farkl

Progress in Molecular Biology and Translational

R Science
ELSEVIER Volume 187, lssue 1, 2022, Papes 41-91

-
>y

Chapter Three - From organ-on-chip to body-
on-chip: The next generation of microfluidics
platforms for in vitro drug efficacy and toxicity




Molekuler Tani Yontemlerinin Gelisimi

* 1970'li yillarda revers transkriptaz ve restriksiyon endonukleaz’larin kesfi

The Nobel Prize in Physiology or Medicine 1975
David Baltimore, Renato Dulbecco, Howard M. Temin

The Nobel Prize in Physiology or Medicine 1975 was awarded
jointly to David Baltimore, Renato Dulbecco and Howard Martin
Temin "for their discoveries concerning the interaction between
tumour viruses and the genetic material of the cell".

The Nobel Prize in Physiology or Medicine 1978

Werner Arber, Daniel Nathans, Hamilton O. Smith
The Nobel Prize in Physiology or Medicine 1978 was awarded
jointly to Werner Arber, Daniel Nathans and Hamilton O.
Smith "for the discovery of restriction enzymes and their
application to problems of molecular genetics”.




Molekuler Tani Yontemlerinin Gelisimi

e Bu gelismeleri;

hibridizasyon, blotlama ve DNA dizileme yontemlerinin tanitilmasi takip etmistir.

Southern blotting Northern blotting ONA disileme
' |
‘ TV -
235-. G ‘.
; t':l-‘.-:: ' el .
- wS— . sk _.;u; !
; aaaa ET) . . il
; _ ‘: - oo :
| maoTUME = O gt
J Mol Biol. 1975 Nov 5;98(3):503-17.

Proc Natl Acad Sci U S A. 1977 Dec;74(12):5350-4. Proc Natl Acad Sci U S A. 1977 December; 74(12): 5463-5467.



Molekuler Tani Yontemlerinin Gelisimi

e 1970’ler radyoaktif isaretli hibridizasyon problarinin kesfi

MOLECULAR HYBRIDIZATION OF RADIOACTIVE DNA TO THE
DNA OF CYTOLOGICAL PREPARATIONS

By Mary Lou PArRDUE AND JosEPH G. GALL
KLINE BIOLOGY TOWER, YALE UNIVERSITY

Communicated by Norman H. Giles, August 13, 1969

Abstract.—A method is presented for detecting the cellular location of specific
DNA fractions. The technique involves the hybridization of a radioactive test

3 __._.M
i

. = S | 'A' 1
Fra. 1-4. —Autoradiographs of nuclei from the ovary of the toad Xemopus after eytological
hybridization with radioactive Xenopus DNA which lacked the ribosomal cistrons. The DNA
of these squash proparations was denatured in situ. The slide was then incubated with a solu-
tion of radionctive test DN A from which the rDN A had been removed by separstion on a CsCl

density gradient. The specific activity of the test DN A was 130,000 cpm /ug. The slides were
stained with Giemsa,



Hibridizasyon Temelli Yontemler

e 1980’li yillardan itibaren mikrobiyal tani icin gelistiriimeye baslandi.

Hedef DNA
— OO

TBC Prob




Molekuler Tani Yontemlerinin Gelisimi

e 1990 FDA tarafindan onaylanmis ilk molekuler tani testi, hibridizasyon temelli
Chlamydia trachomatis ve Neissseria gonorrhoeae’nin tespiti icin gelistirilmistir

(Gen-Probe PACE).

Journar or Cunicar MicrosionoGy, Apr. 1989, o, 632035 Vol 27, No. 4
N9S-1127/50D0632. 04502000
Copynght © 1989, Amencan Society for Microbiology

Evaluation of a Prototype DNA Probe Test for the Noncultural
Diagnosis of Gonorrhea

PAUL A. GRANATO"** anp MARYANN ROEFARO FRANZ'

Department of Pathology, Crouse frving Memorial Hospital '* and Depariments of Pathology and Microbiology,
SUNY Health Science Center al Syracuse,” Syrecuse, New York 13210, and De{.-arlmcm of Pathology,
Cammunity-General Hospital, Syeacuse, New York 13215

Received 27 September 1958/ Accented 15 December 1988

A prototype, nonisotopic, chemiluminescent DNA probe test called the Gen-Probe PACE (Probe Assay-
Chemiluminescence Enhanced) system for Neissenia gonorrkoeae (Gen-Probe, San Dicgo, Culif.) was compired
with conventional Martin-Lewis culture medium in JEMBEC plates for the Inboratory dingnosis of gonorrhea.
This 2-h noncultural assay is based upan the use of an acridiniom ester-labeled DNA probe. The rRNA-directed
DNA probe hybridizes with the target rRNA, and the hybridized probe is separated from the unhybridized
probe through the use of magnetic microparticles. The esterified scridinium is hydrolyzed from the hybridized
probe by the addition of un alkaline hydragen peroxide solution, resulting in the production of visible light
which is measurced in o luminometer. The wmount of light generuted is directly proportional to the smount of
gonococcal target rRNA present in the sample. A total of 407 clinical specimens (203 urethral and 204
endocervical) were collected from higherisk walk-in patients attending a sexually transmitted disease clinic.
Scparate patient specimens were callected for culture on Martin:Lewis mediom in JEMBEC plates and for
DNA probe assay. Statistical analysis of the overall comparative results showed that the DNA probe assay had
a sensitivity, specificity, and positive and negative predictive values of 93, 99, 97, and 99%, respectively, in o
patient population with a gonococcal discase prevalence of 21% . The results of this comparative study showed
that the prototype chemiluminescent DNA probe assay is a rapid and relinble noncultural alternative for the
kaboratory diagnosis of gonorrhea,



Hibridizasyon Temelli Yontemler

e Peptit nikleik asit problari (PNA FISH) kullanilarak bulasici hastaliklarin hizl ve
dogru teshisini saglayan yeni bir teshis teknigidir.

PNA Probe

S. aureus PNA FISH

Gram-positive cocci in clusters S. aureus




Hibridizasyon Temelli Yontemler

* Yanik yaralarinda kulttire dayali olmayan FDA onayli PNA-FISH problarini
kullanan tanimlama teknigi ile patojenler 2-3 saat icerisinde tanimlanmis

ORIGINAL ARTICLE

P. aeruginosa S. aureus C. albicans

Figure 2. Pathogenic organisms identified from swabs of partial-thickness burn wounds. Each pancl represents an individual channel and location
for visualization of the microorganisms. Pseudomonas acruginosa was clearly scen in the red channel as bright clusters of rods with minimal staining
of the dssuc debris. In the green channel, there were several clusters of Staphylococcus aureus that could be distinguished from the autofluorescent
nature of the tssue debris. Tissue debris autofluorescence was also seen in the blue channel (not shown in panel), but Candida albicans was still
clearly identifiable in both hyphac and bud form (inset, same scale). All images were taken with 63x objective. Single scale bar applies to all pancls.



Hibridizasyon Temelli Yontemler

* SARS-Cov2 yaklasik 20 dakikada tespit edebilen hizli bir floresan in situ
hibridizasyon (FISH) protokoli

www.nature.com/scientificreports
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Zaman Atlamall Mikroskobik Yontemler




Zaman Atlamali Mikroskobik Yontemler

e Antimikrobiyal duyarlilik;

mikroorganizma ile antibiyotik karsilastirilmadan duyarlilik sonucundan bahsedilemez

Bakteri Gremesi

E. coli Antibiyotik
R Ne -
N — T
o) /'—N---. CH;
© COOH

v duyarl direncli




Zaman Atlamali Mikroskobik Yontemler

* Mikroorganizmalar Uzerine antibiyotik etkisi 6 — 30 dakikada tespit edilebiliyor.

AJCM

Real-Time Optical Antimicrobial Susceptibility Testing

Fredborg et al.

ag @ Specwophotometer -machasical D Spactrophotconeter - stomiaed
Y —] _ |

FIG 1 The oCelloScope detection system. (a)
detection principle. A volume of 50 pl of a
dimensional (2D) picture. (c) 2D picture of 5. ¢ e
microscope.
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Zaman Atlamali Mikroskobik Yontemler

* Gelismis makine veya derin 6grenme algoritmalari ile entegre olan sistemler
yakin gelecekte yayginlasacagi 6n goruluyor.

Sensors and Actustors Reports 3 (2021) 100053
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Floresans Mikroskobik Yontemler

* Bacterial cytological profilling (BCP), bakterilerin morfolojik analizi ile
antibiyotik duyarlilik

EaaEETeseeaa
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Fluorescence microscopy

FM4-64 DAPI
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Floresans Mikroskobik Yontemler

* Bacterial cytological profiling, %100 dogrulukla 1-2 saat icinde metisilin 30
dakikada daptomisin direnci tespiti

Conterss lists avadatis ot Scencefirect

EBioMedicine n
EB oMlod o ne
! page w L ned
a No Antibiotic Oxacillin

MSSA

Fluorascence microscopy

MRSA

Treated resistant




Floresans Mikroskobik Yontemler

* Mikrobiyal hastaliklari ve ortaya c¢ikan ilaca direncli bakteriyel enfeksiyonlari tedavi

etmek icin devrim niteliginde yeni bir yaklasim sunar.

SIOSCIENCE AROUT US SERVICES FIPFLINE  CONTACT

LIBRARY BCP LEAD
PROGRAM TARGET SCREENSNG FOR MOA OFTIMIZATION | PRECLINICAL




Optikal Difuzometri

e Parcaciklarin difiizyon katsayilarini 6lgmek icin tasarlanmis bir sistemdir.
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Optikal Difuzometri

Optikal difisometri ve bead-based immunoassays yontemlerinin kombine edildigi

yontemde, P. aeruginosa’da gentamisin direnci iki saat icerisinde tespit edilebilmist
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Rapid Bead-Based Antimicrobial
Susceptibility Testing by Optical
Diffusometry

Crih-Yao Chung', Jhih-Cheng Wang " %, Han-Sheng Chuang '+
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Optikal Difuzometri

e Antikorun aktive edilmesinde EDC-NHS kimyasallari kullanilarak antikorun
polystyrene matrikse baglanmasi.

Amine-modified
polystyrene particles

NH,
B,
COOH NH NH ‘
@
NHZ NH2
NH,

Anti- P. gureginosa  NHS
Polyclonal antibody



Optikal Difuzometri

* Boncuklar Gzerinde yakalanmis P. aeruginosa.




Optikal Difuzometri

@PI.OS | oNe Rapid Boao-Based AST by Optical Difusomecry
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Optikal Difuzometri

0 min 40 min 60 min 80 min 100 min 120 min




Optikal Difuzometri

e E.coli, P. aeruginosa , K. pneumoniae ve S. aureus, alti farkli antibiyotik icin

tespit suresi 40 dakika
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Hibridizasyon Temelli Yontemler

e Accelerate PhenoTest™ BC; direkt drnekten hizli tanimlama ve duyarlilik

/\CCELEF\’/\TE

DIAGNOSTICS

Faster sSepsis treatment requires faster
diagnostics.

The Accelerate Pheno™ system delivers phenotypic antibiotic susceptibility resuits along with
microbial identification directly from positive blood cultures — critical information to select the
best drug, for the specific pathogen, at the appropriate dose — 40 hours faster on average,
than current methods used in most labs today.

Hospitals are now dramatically shortening the time to get patients on the best antibiotic
therapy while also freeing up time for laboratory technicians.

This earlier infection intelligence equips hospital teams to reduce adverse effects of antibiotic
overuse — and gain ground against sepsis morbidity and mortality — by ensuring patients
receive optimal, individualized sepsis treatment as quickly as possible.



Hibridizasyon Temelli Yontemler

e Accelerate PhenoTest™ BC
Ornek muayene maddesinden mikroorganizmanin saflastiriimasi icin

elektroforez ve filtreleme sistemi (elektrofiltrasyon).




Hibridizasyon Temelli Yontemler

e Accelerate PhenoTest™ BC

Multiplexed Fluorescence in situ Hybridization (FISH)

POLYMICROBIAL
CAPABILITY




Hibridizasyon Temelli Yontemler

e Accelerate PhenoTest™ BC
Antimikrobial duyarlilik testi;

zaman-atlamali mikroskop ile Greme/inhibisyonun tespiti.




Hibridizasyon Temelli Yontemler

e Accelerate PhenoTest™ BC

Antimikrobiyal duyarlilik testi;

zaman-atlamali mikroskop ile Greme/inhibisyonun tespiti.

AST REPORT IN UNDER 7 HOURS

Faster results for better care




Hibridizasyon Temelli Yontemler

Accelerate PhenoTest™ BC

We Cut the Time Clinicians Have to Wait for AST by > 75%

} AST and pathogen identification days faster

Custom Machine

Learning Algorithms Accelerate Pheno™ system
1
Custom CUDA Il 40+ hrs saved
Computing Platform Conventional Methods
Proprietary Sample ?“"" : I-
Prep Automation
Patented Optics and The only FDA cleared solution for 0 20 40
Chemistry quantitative AST directly from o 1D
positive blood cultures

= AST



Hibridizasyon Temelli Yontemler

Accelerate PhenoTest™ BC

Pioneering work to tackle sepsis at hospital trust

HAMPSHIRE Hospitals has become the first trust in the UK to adopt new
state-of-the-art technology which helps to identify a life-threatening
condition earlier.

New diagnostic equipment means that staff can rapidly identify the cause of
sepsis, which affects 260,000 people in the UK every year with the early

detection potentially saving lives, helping clinicians to provide targeted and
more effective treatment sooner.

Consultant microbiologist and clinical lead for microbiology and infection at
Hampshire Hospitals NHS Foundation Trust, Nick Cortes, said: “This is an
incredibly exciting time as we are always looking to explore innovative ways
to improve patient care through diagnostics.

A member af stall at Basingstoke and Narth Hampshire Haspital using the new technology



Hibridizasyon Temelli Yontemler

Accelerate PhenoTest™ BC

Faster Antibiotic Susceptibility Testing
Results Improve Patient Care, Quality in
the ICU

Perhaps most importantly, the system also helped reduce the rates of sepsis mortality—from 14% in February
2017, to only 4% in September 2017, which is a remarkable decrease.

"The Accelerate Pheno system provided fast, reliable results while significantly improving turnaround time in
blood culture diagnostics,” concluded Chirca, noting that as the implementation of ASPs in treating infections
increases to comply with new Centers for Medicare & Medicaid Services regulations, the importance of quick
pathogen identification and susceptibility will increase as well.



Polymerase Chain Reaction (PCR) Kesfi

e 1983 yilinda polimeraz zincirleme tepkimesinin kesfedilmesi ile molekiler biyoloji

alanindaki gelismeler ivme kazanmistir.

The Nobel Prize in Chemistry 1993

Tra Fapsl SSasdah Arsadems ol Seansss swana ik sears ahel Mowin

Chamistny o tanisal molekuler

mikrobiyoloji

Kary B. Mullis
USA, for his invention of the
polymerase chain reaction (PCR)
method



Molekuler Tani Yontemlerinin Gelisimi
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1983, Polymerase Chain Reaction (PCR) Kesfi

* {lk Polimeraz Zincir Reaksiyonu. Kary B. Mullis'in defterinden 8 Eyliil 1983'te mor kapakli

bir tipte 'PCRO1" icin bir araya getirilen reaktifleri gosteren sayfa
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Polymerase Chain Reaction (PCR)
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Polymerase Chain Reaction (PCR) Kesfi

DNA Amplification for Direct Detection of HIV-1 in
: DNA of Peripheral Blood M clear Cells
DANCINGD NaKED M ———

(LZ):um-Ym Ou,* S’mm;z ls(wox, SlI]EIIA “‘;} bélTCHE!i)L. .
AvID H. Mack, Joun . Sninsky, Jous W. Kress, Paul FroriNo,
iN tHe M I " n F ' e I.n DoONNA WARFIELD, GERALD SCHOCHETMAN

% ‘ By means of a selective DNA amplification technique called polymerase chain reaction,

proviral proviral sequences of the haman immunodeficiency virus (HIV-1) were identified
dircetly in DNA isolarcd from periphe
personucwpmmwb\nnmmnNAmhA e SLE 333 08 28 5 NN
the virus. Primer pairs from multple r¢
achieve maximum sensitivity of provirus ¢

100% of DNA specimens from scroposit
was isolated by coculture, but in none of 1

mnzganv:,vmadmn—mpmtpmo

od in 64% of DNA n'm“MBWMOZ“““W““N’TI
men. This method of DNA amplification
days, whercas virus isoladon takes up to |
used to complement or replace virus isolat
1 imfection.

WINNER OF [BE NOBEL PRIZE IN CHEMISIRY

KaRY MULLiS

*Kary Mulis, perhaps the weirdest human er to win the Nebel Prizs in Chemistry, mg‘s""r‘u‘l w)rdxdac m"'stxm
[has witten] @ chatty, mmbiiag, funny, iconockastic tour through the wondertasd (r‘uc 2) ing a m‘ gl m

hat &5 |&s] mind* —THE WASHINGTON FOST resricted with BstN




IsI dongu cihazlarindaki gelismeler

Ist dongul cihazlarindaki gelismeler




Amplifikasyon Temelli Yontemler

 Polymerase Chain Reaction (PCR)

PCR

Makincg PCR

Multiplex PCR

Nested PCR

Seminetested PCR

Broad Range PCR

Hot Start PCR

Touchdown PCR

Reverse Transcription PCR

PaurL RasiNow



Real-time PCR’In Kesfi-1992

* Real-time PCR yonteminde kullanilan problar

TagMan Prob

AR, & @ Target

T o T 3

2

L1l Reporter

FRET
(Floresans rezonans eneriji transfer)

540 nm

Excitation
630 nm
Emission
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Real-time PCR

LOSTED 8y STEPHEN A_ BUSTIN

The PCR Revolution

Basic Technologies and Applications

Foreword

Russell Higuchl

Advances in science and technol
state of the art can be obsolete it
carns a Nobel prize today will b
underestimate the rate of change.
and technologists can be made 1
carcer, Faced with this, what do s

In the Stephen Sondheim play
neering artist, George Seurat, the
“passing on” to posterity are “c
the children part but 1T w Sery
this context. As evidenced by w

and Sciences” - a holdover T bel

"Bugiin Nobel Odiilii kazanan bir calisma,

bundan on yil sonra bir bitirme tezi olacak"

and art did not used to be so far apart. 1 belleve that beautiful, inventive think-

Ing can be art, andd good science
as 'CR.

When | frst heard of PCR, 1 ¢
heard from Kary Mullis his ddea
Kary proposed the Hot Start (a |
aficlomado) - art.

Nonetheless, 1 did ind myself t|
better will come along.” More th
proven to be the case, as PCR has
this book, Is still increasingly usef
was the first to put into practice, §

However, something better will
parallel sequencing of clonally amj
of a3 human genome a week. We al
human genome a day. If ways car
cost effectively among large num
guess at what sequences might by
that is there and at what frequend

So the question: If its use is s
In general, "usefulness”™ s not a1

inaniyorum ki;

glzel ve yaratici bir duslince sanat olabilir
ve PCR gibi iyi bilim guzelliklerle, yaratici
dustnce ile doludur. ...PCR’1 ilk duydugumda

sanat oldugunu disindim. ..Kary Mullis’ten
termostabil bir enzimi kullanma fikrini
duydugumda bunun sanat oldugunu
disindim.




Amplifikasyon Temelli Yontemler

* Yeni yaklasimlar

 Jzolasyondan itibaren otomatize sistemler




Molekuler Tani Yontemlerinin Gelisimi

* Sendromik Testler
Yuksek multipleks kapasiteye sahip sistemlerin Uretilmesiyle

onlarca mikroorganizmavi avni anda taramak mimkun hale geldi.




Molekuler Tani Yontemlerinin Gelisimi

e Sendromik Testler

The BioFire® FilmArray® Panels

The FDA-clearad Biolire System panels tast for viruses, baclena, parasites, yeast, and antrricrobial res stance genes. Whether you're trying o
deternine optimal tharapy ‘or a saptic patient or ginpaint which respratory pathegen is makng & young chic sick, the BioFive Systam can
pravide dafinitive answears - fast.

READ MOFRE

DO0OO0OD

Respiratory Blood Culture ID Gastrointestinal Meningitis/ Pneumonia
Encephalitis




Molekuler Tani Yontemlerinin Gelisimi

1 Test. 27 Targets. All in about an hour.

Enterococcus

Listeria monocytogenes

Staphylococcus
Staphylococcus aureus

Streptococcus
Streptococcus agalactiae
Streptococcus pneumoniae
Streptococcus pyogenes

O g Gram-
| Negative
Bacteria

Acinetobacter baumannii
Haemophilus influenzae
Neisseria meningitidis
Pseudomonas aeruginosa
Enterobacteriaceae

Enterobacter cloacae complex

Escherichia coli
Klebsiella oxytoca
Klebsiella pneumoniae
Proteus

Sermatia marcescens

Candida albicans
Candida glabrata
Candida krusei
Candida parapsilosis
Candida tropicalis

Antibiotic
Resistance
Genes

mecA — methicillin resistant
vanA/B — vancomycin resistant
KPC — carbapenem resistant



Molekuler Tani Yontemlerinin Gelisimi

Rapid Detection of Bloodstream Pathogens in Liver Transplantation
Patients With FilmArray Multiplex Polymerase Chain Reaction Assays:
Comparison With Conventional Methods

B. Otlu®*, Y. Bayindir®, F. Ozdemir®, V. Ince®, S. Cuglan®, M. Hopoglu®, Y. Yakupogullari®, C. Kizilkaya®,
C. Kuzucu?®, B. Iskk®, and S. Yilmaz®

Gram negative bacteria Gram positive bacteria Yeast

Antimicrobial
resistance genes

Acinetobacter baumannii Enterococcus spp. Candida albicans
Haemophilus influenzae iotari Candida glabrata
Neisseria meningitidis gftegal monocytogenes Candida krusei
Pseudomonas aeruginosa aphylococecus spp. Candida
Enterobacter cloacae complex Staphylococcus aureus parapsilosis
Escherichia coli Streptococcus spp. Candida tropicalis
Klebsiella oxytoca Streptococcus agalactiae

Klebsiella pneumoniae Streptococcus pneumoniae

Proteus spp.

) Streptococcus pyogenes
Serratia marcescens P pyog

mecA - methicillin
resistance gene
vanA/B - vancomycin
resistance gene

KPC - carbapenem
resistance gene




Molekuler Tani Yontemlerinin Gelisimi

e Sendromik Testler
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Amplifikasyon Temelli Yontemler

* GeneXpert Sistemi
Molekuler tani alaninda yeni bir yaklasim; ntkleik asit izolasyonundan itibaren

otomatize sistemler.
= Cepheid,
Jul 28, 2015
World's Most Portable Molecular Diagnostics System Unveiled at
AACC

GeneXpert Omni to Further Decentralize Critical TB, Virology and Ebola Tests

SUNNYVALE, Calif. and GEREVA, July 28, 2015 /PRNewswirey — Copheid (Nasdag: CPHD) and FIND today unvelled the GeaeXpert® Omnl, the worki's
mast puctable malecudar disgnostics systern enazling unprecedented access to accumate, fast and potentially life-saving diagnosis for patients suspected
of TR, M1V and Ebnia in aven the most remate areas of the workd,

e Previous Release | Next Rejease » s

Point-of-Care PCR 2.0

F =nztad on October 20, 2015

= Ubiquitome Quickens Pace of POC Apps for Its Freedom4

= Cepheid Unveils its POC Diagnostics System

= Hopkins Crew Brews “Coffee Mug-Sized" Gizmo for Fully Automated
Chlamydia Testing
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* Yeniyaklasimlar

Elektrokimyasal Real-Time PCR
emistry

pubs.acs.org/ac

Real-Time Electrochemical PCR with a DNA Intercalating Redox Probe
Thibaut Deféver, Michel Druet, David Evrard, Damien Marchal,* and Benoit Limoges*

Laboratoire d'Electrochimie Moléculaire, UMR CNRS 7591, Université Paris Diderot, 15, rue Jean-Antoine de Baif,
75205 Paris Cedex 13, France

OSuppom'ng Information
ABSTRACT: The proof-of-principle of a nonoptical real-time i
PCR method based on the electrochemical monitoring of a F ”yw“::’" o

DNA intercalating redox probe that becomes considerably less @ o e
easily electrochemically detectable once intercalated to the o o ® ‘
amplified double-stranded DNA is demonstrated. This has been o) s ¥ ® *
made possible thanks to the finding of a redox intercalator that 3M\X/\\\/‘le
(i) strongly and specifically binds to the amplified double- ™™ o
stranded DNA, (ii) does not significantly inhibit PCR, (iii) is

chemically stable under PCR cycling, and (iv) is sensitively detected by square wave voltammetry during PCR cycling. Among the
different DNA intercalating redox probes that we have investigated, namely, methylene blue, Os[(bpy),phen]**, Os-
[(bpy).DPPZ]**, Os[(4,4'-dimethyl-bpy),DPPZ]** and Os[(4,4’-diamino-bpy),DPPZ]*" (with bpy = 2,2'-bipyridine, phen =
phenanthroline, and DPPZ = dipyrido|3,2-a:2",3"-c]phenazine), the one and only compound with which it has been possible to
demonstrate the proof-of-concept is the Os[ (bpy),DPPZ]*". In terms of analytical performances, the methodology described here
compares well with optical-based real-time PCRs, offering finally the same advantages than the popular and routinely used SYBR
Green-based real-time fluorescent PCR, but with the additional incomes of being potentially much cheaper and easier to integrate in
a hand-held miniaturized device.

Deféver T et all. Real-Time Electrochemical PCR with a DNA Intercalating Redox Probe. Anal Chem. 2011 Jan 31.
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* Yeniyaklasimlar

* Elektrokimyasal Real-Time PCR

Electrochemical detection enabling high degree multiplexing

180

Redox-dependent
170 Faradaic Signal
160
150
140
130
120 -
M0 - o
Capacitive Current
| { 100
4 y 02 00 02 04 08

POTENTIAL (V)
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(ﬂu:m:} Medla  Investors

Roche signs definitive merger agreement with
GenMark Diagnostics, Inc., to access novel
technology to test for broad range of pathogens
with one patient sample

THOMAS
SCHINECKER

ROGHE CIAGROATICS
CED

ROCHE TO B0V GENMARK FOR $1.8 BN

CNEC.»
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We are Biomeme:

A smartphone-based DNA detection platform.
No lab necessary.
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Biomeme Sample Prep for Children
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Sun And Smartphone Power

Other authors of the study, "Solar Thermal Polymerase Chain Reaction for Smartphone-Assisted
Molecular Diagnostics," include Matthew Mancuso, a doctoral candidate in Cornell's Department
of Biomedical Engineering; Zhengda Lu, M.Eng. '"13; and Gunkut Akar, a researcher in pathology

and laboratory medicine at Weill Cornell Medical College.
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* T2 Biosystem - magnetic resonance

o — ik

Target complementary capture probe A

@ — 4

Target complementary capture probe B Add sample ONA target hybridizes 1o capture probes
(e, blood containing forming interparticle linkages. Achange in T2
target DNA) s measured as agglomeration ensues.




Amplifikasyon Temelli Yontemler

e 2019'da FDA, T2Resistance Paneliicin panelin direncli enfeksiyonlari hizla belirleme
amacini yansitan «cigir acan cihaz» tanimi yapti.

e Kan kultir sistemlerinde 3 kat daha duyarli ve 2 gtin daha hizli

T2Bacteria Panel
Species Identification In hours instead of days, including deadly ESKAPE pathogens

Thow T2 tmnned® Powoned vo thim Bossd st snnny T boctnomt D it 1 wowe iy sppondonc s sanny) G bt lvmsly froonn wetiere lowsd watlinn e mnd e Bl culia=

TZBacteria Identifics:

= 50% of 21 bactedal ood=raam IMectons’

= % of #) Blood culture speces in the smergency depatments

+ SOX ul tuscky FSEAPF u-un:_m;

Specws iduntifietion in just houes: Tl cvnmmee s tedby sosalebdie T2 tenm Pans pross s seme s gl Destlior i 30 5 owwrs wtnbe e saarmnn sleaamn: sl nim buepa

10§ iepa oo tn i " O TORALIA A Tl Aenl Ge0ects 1w s babein ol 1 f sees af Blnnd Ciboss kv vaily sfecns ¢
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Dijital PCR

e Real time PCR yetersiz duyarlilik, yetersiz kantitasyon

e Emulsiyon PCR, Damlacik PCR

e Saniyede 80,000 PCR reaksiyonu
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Dijital PCR

* Real time PCR Bagil Kantitasyon
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Dijital PCR

Real time PCR Mutlak Kantitasyon
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Real-time PCR ile kantitasyon

 HBV de tedavini takibi icin mutlak kantitasyon yetersiz
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TOPIC HIGHLIGHT

Juan-Ramén Larrubio, PhD, Sevies fdtar

DNA-guided hepatitis B treatment, viral load is essential,
but not sufficient o

Relationship between Viral Load and Hepatic Histopathology

in Patients with Chronic Hepatitis B
Kronik Hepatit B Tanil Hastalarda Viral Yilk ile Karaciger Histopatolojisi lliskisi

@ Damia Akdad', @ Tansu Yamazhan', @ Hisnu Pullukgu®, ® Meltem Igikgoz Tagbakan', ® Raika Durusoy?
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* Emulsiyon PCR, Damlacik PCR

* Direkt Kantitasyon
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Droplet digital PCR assay provides
intrahepatic HBV cccDNA
quantification tool for clinical
application

Sanae Hayashi™’, Masanori Isogawa®, Keigo Kawashima®, Kyoko Ito*, Natthaya Chuaypen?,
Yuji Morine?, Mitsuo Shimada®, Nobuyo Higashi-Kuwata®, Takehisa Watanabe’,
Pisit Tangkijvanich?, Hiroaki Mitsuya**® & Yasuhito Tanaka®""*

The persistence of covalently closed circular DNA (cccDNA) poses a major obstacle to curing chronic
hepatitis B (CHB). Here, we used droplet digital PCR (ddPCR) for cccDNA quantitation. The cccDNA-
specific ddPCR showed high accuracy with the dynamic range of cccDNA detection from 10* to 10°
copies/assay. The ddPCR had higher sensitivity, specificity and precisely than gPCR. The results of
ddPCR correlated dosely with serum HB core-related antigen and HB surface antigen (HBsAg) in

24 HBV-infected human-liver-chimeric mice (PXB-mice). We demonstrated that in 2 PXB-mice after
entecavir treatment, the total cccDNA content did not change during liver repopulation, aithough
the cccDNA content per hepatocyte was reduced after the treatment. In the 6 patients with HBV-
related hepatocellular carcinoma, ddPCR detected cccDNA in both tumor and non-tumor tissuves. In
13 HBeAg-negative CHB patients with pegylated interferon alpha-2a, cccDNA contents from paired
biopsies were more significantly reduced in virological response (VR) than in non-VR at week 48
(p=0.0051). Interestingly, cccDNA levels were the lowest in VR with HBsAg clearance but remained
detectable after the treatment. Collectively, ddPCR revealed that cccDNA content is stable during
hepatocyte proliferation and persists at quantifiable levels, even after serum HBsAg clearance.



* Genomik, biyoinformatik ve mikroelektronik alaninda yasanan hizli
gelismelerin en goze carpan sonuglari,
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- DNA mikrocip teknolojileri
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Biyosensor Temeli Yontemler

* Mikroelektronik alanindaki gelismeler ve biyolojik molekillerin olaganustu
duyarhliktaki yanit verme kapasitelerinin kesfedilmesi, biyosensor teknolojisinin hizla

gelismesine neden olmustur
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Biosensors: Microelectronics mairies biologr
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Fig. 1. Annual number of papers published using the following keywords: biosensor + clinical + diagnosis. www.pubmed.ncbinlm.nib.gov, accessed on 31st

December 2021.
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+ Biosensors for early diagnostics of hospital-acquired infections
An optical biosensor platform technology for early diagnosis of infectious
agents on a multitude of surfaces, eg on medical devices, in patients’
wounds, etc.
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FDA-Tarafindan Onerilen Testler

e Sitokinler

Sepsis Sensed on Needle-shaped
Substrates in 2.5 Minutes

B © Fet 19,2019 | Origina story fram the University of Strathelyde Glasgow

(mage credit: the Linversky of Strattciyde Glasgow

Using a microelectrode, a biosensor device is used to detect if one of the protein biomarkers of
sepsis- interleukin-6 - is present in the bloodstream. IL-6 is a molecule secreted by the immune
system and the levels of it in the blood increase in many of those who have the condition.
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IL-3 production Cytokine storm

Septic shock
) Organ failure
Early Death

Days after pathogenic infection

Scheme 1. IL-3 mediated mechanism of sepsis. Peritoneal Bla cells are activated by pathogens and give rise
to IL-3+ B cells (IRA, innate response activator). IL-3 acts on hematopoietic stem progenitor cells (HSPC) to
promote the emergency generation of inflammatory leukocytes that are released into the circulation. This
leads to an uncontrolled cytokine storm, multiple organ failure, and septic shock that may result in death.



DNA Mikrocip Teknolojileri

* DNA mikrocip teknolojileri, cevresel ve

klinik 6rneklerden mikroorganizmalarin tanisi icin giderek artan oranda kullanilmaktadir.

Geleneksel Mikrobiyolojik Tani Yontemleri
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DNA Mikrocip Teknolojileri

* PCRile elde edilen floresanla isaretli amplikonlarin
cok sayida farkli oligontkleotid prob iceren kati ylizeylerde, kendisine uyan probla

hibridize olmasi temeline dayanmaktadir.
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DNA Mikrocip Teknolojileri

* Virochip 1500 virlse ait 36.000 prob icermektedir.

Using a Pan-Viral Microarray Assay (Virochip) to Screen Clinical Samples for
Viral Pathogens

Eunice C. Chen', Steve A. Miller', Joseph L. DeRisi'<, Charles Y. Chiu'?

Departmeant of Laboratary Medicne, University of Calisornea, San Francisco
Division of Infectious Diseases, University of California, San Francisco

A b %ens  fun iuna.. Figure 2. Steps in the Virochip assay. After amplification by

< e s me random PCR, a smear of 200 - 1000 bp can be visualized by gel
electrophoresis (A). (B) Three Virochip microarrays out of the 8
arrays / glass slide are shown, with a small region of one
microarray blown-up in the inset on the bottom right corner. (C)
Automated microarray viral analysis using E-Predict revealing

the presence of influenza A virus in the clinical sample.
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e Sepsiste mikrocip temelli hizh testler

MOBIDIRG

EARLY DIAGNOSIS, PROPER TREATMENT

WM'obid'i‘og—Technologies

Diagnostic Solutions with
Prove-it MicroArray Technology
Sepsis, Viral Meningitis, Osteoarticular Infections
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Prove-it™ Sepsis workflow

1.PCR lificati . . 3
asmeury . Accurate DNA-based identification of
« sepsis-causing bacteria and fungi simultaneously

= - Identification of over 60 bacteria, mecA, vanA and vanB resistance markers
\ and 13 fungi in a single assay
+ Based on PCR amplification followed by microarray detection

+ Automated software for result detection and analysis

« Faster results: assay time only 3 hours
- Easy to adapt into laboratory routine
+ CE-IVD marked

Sample: DNA extract from positive blood culture
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* DNA ters hibridizasyon ile gecirgen membran lzerine lekeleme temeline dayanan
otomatik platform: DNA-Flow technology

Simeftansous detection of 36 bacterial species Gram
positive and Gram negatrve, tungus and 20 antibiotic

resistance genes
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MALDI-TOF matrix-assisted laser desorption ionization time-of-flight mass spectrometry

A Brief History of MALDI-TOF
It all began with two German scientists.

Michael Karas and Franz Hillencamp were the pioneers of matrix-

1985 that alanine could be more easily lonized if mixed with
tryptophan and irradiated with a 266 nm pulse The tryptophan
abscrbed energy. helping ionize the non-absorbing alanine

-

Jol In 1937. Japanasa angnaer Koch Tanaka combined cobalt
% particles in glycerol with a 337 nm nitroQen laser 1o iknize
ncredbly large protens such as carboxypepbdaze-A

Tanaka who went on to recene a Nobel Pize, was able to
@ demorstrate that with the proper combmation of a lazer

wavelength and a malbrix. proteins could e ionzed N a
laboratory =ethng

The time-of-fight (TOF) mass spectromeatar, which & often

J " pared with the MALDS technique in orgiar to datermne the
oy mazzs-to-charge rabo of s, was first reportedly usad by A E

Complex in 1948
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 MALDI-TOF matrix-assisted laser desorption ionization time-of-flight mass spectrometry

2002
Koichi Tanaka is awarded Nobel Prize in chemistry for mass

spectrometric analyses of biological macromolecules.

FDA onayi ile klinik mikrobiyolojik taniya girdi

GUnumuizde 2000’e yakin bakteri ve mantar tanimlanabiliyor
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MALDI-TOF matrix-assisted laser desorption ionization time-of-flight mass spectrometry

- _
=t ) | -
) =4 " - S " B = | > ™ .
Minimum
- Towards new possibilities with the compact MALDI-MS
'? Despite its light and compact shape, the MALDImIni-1 aliows high-sensitivity
— MS" measurements, making it suitable for a large number of applications,
Recommended
Applicatdons

SE——
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« MALDI-TOF matrix-assisted laser desorption ionization time-of-flight mass spectrometry

‘ | A
e ‘L ULt i | Result(spectrum)

Detection

e A

° ° Separation: TOF

Flight tube qp () (no electric field)

Laser
Acceleration
(electrostatic field)
Matrix-assisted
laser desorption
Crystallised matrix ionization
with analytes (MALDI)
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* MALDI-TOF- Direkt Ornekten
Son yillarda steril vicut orneklerinden kultirsuz olarak direkt tanimlama yapilmaya
baslandi. Ornek tipleri;
- Pozitif Kan Kultur Siselerinden
- Idrar
- BOS
- Peritoneal-plevral aspirat
- Eklem sivisi

- Kist sivisi
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« MALDI-TOF matrix-assisted laser desorption ionization time-of-flight mass spectrometry.

o8 EUCAST S,
Kan Kultira Siselerinden Dogrudan Hizli Antibiyotik
Duyarhlik Testi (HADT)

EUCAST, pezaf kan kalton sseiennden degruden sisa sureli mkbbasyonlu (4, & ve 8 saat) 401 ipn
eanriernl yxamiamghre. Buoun ige agagida anlatian yantem ilenmelidic:

Yontem ~ Pozitif kan kiiltiirii sigelerinden dogrudan EUCAST hizl antibiyotik
duyarhlik testi (HADT, RAST)

EUCAST HADT yorterni, EUCAST standart dek diftoyon yermemne cayanmekly brlikte, inckulum
cegigtirimig, inkubesyon suresi kisalblmiy, okama apklamalan degisteilmiy ve ozgual HADT simr
cegerlert tarmbaamigtie.

Not. Yantem SADECE HADT uygulamak dzere we ADT plakaamin SLDECE maksimem & saatik
inkubesyonu ign valice sdilmigtir (geesrt shnmigtr). Daha voun sare inkubosyen perestigrde
EUCAST standart diss aifilzyon yantems kullaniknalidie



Yeni Yaklasimlar

» Katalitik aktivite gosteren DNA molekllt; DNAzyme

kesim bolgesi

katalitik baglanma
bolgesi

korunmus bolge



Yeni Yaklasimlar

e Katalitik aktivite gosteren DNA molekllt; DNAzyme

<IVAGI>
LT Q

v
L Trrrrrnd

mikrobiyal hiicresel
yapilara 6zgl

(FS: 50-ACTCTTCCTAGCF-rA-QGGTTCGATCAAGA-30 (F-Fluorescein-dT, rA-Riboadenosine, Q-Dabcyl-dT)) and acatalytic sequence (RFD-EC1: 50-
CACGGATCCTGACAAGGATGTGTGCGTTGTCGAGACCTGCGACCGGAACACTACACTGTGTGGGATGGATTTCTTTACAGTTGTGTGCAGCTCCGTCCG-30)
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Rapid detection of single bacteria in unprocessed
blood using Integrated Comprehensive Droplet
Digital Detection

Dong-Ku Kang"2345:* M. Monsur Ali'2345.* Kaixiang Zhang'23458, Susan S. Huang’, Ellena Peterson®,
Michelle A. Digman5'9'1°, Enrico Gratton®” & Weian Zhao'?>*5

Blood stream infection or sepsis is a major health problem worldwide, with extremely high
mortality, which is partly due to the inability to rapidly detect and identify bacteria in the early
stages of infection. Here we present a new technology termed ‘Integrated Comprehensive
Droplet Digital Detection’ (IC 3D) that can selectively detect bacteria directly from milliliters
of diluted blood at single-cell sensitivity in a one-step, culture- and amplification-free
process within 1.5-4 h. The IC 3D integrates real-time, DNAzyme-based sensors, droplet
microencapsulation and a high-throughput 3D particle counter system. Using Escherichia cali
as a target, we demonstrate that the IC 3D can provide absolute guantification of both stock
and clinical isolates of E coli in spiked blood within a broad range of extremely low
concentration from 1 to 10,000 bacteria per ml with exceptional robustness and limit of
detection in the single digit regime.
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Figure 3 | Workflow of microencapsulation, (a) Layout of the deoplet-hased micrafluidic devics, Devices were designed with three inlets; one foe oil and
the other two for blood samples and DNAzyme/hacteral lysis buffer. {b,c) Representative microscopy images showing uniform 30 pm droplets containing
10% blocd and sensor solution are being generated using flow focusing. Scale bar, 200 um. In ¢, blood contents especially red blood cells are clearly visible
in droplets. (d) Droplets collected in the cuvette used for 2D particle counter expariments. (e) Representative flucrescence microscope images
demonstrate DNAzyme sensors (250nM) light up the droplets that contain single £, coli K12 in 10% blood after 3-h reacton Left panel overlay of
fluorescence and beightfiekd. Right pand; fluorescence. Scale bar, 200 pm
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THE NOBEL PRIZE
IN CHEMISTRY 2020

Emmanuelle Jennifer A.
Charpentier Doudna

JCM Accepted Manuscript Posted Online 14 November 2018
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Cell Host & Microbe

Cutting-Edge Infectious Disease
Diagnostics with CRISPR

Charles Chiu'+**

"Depatmant of Laboratory Medicine and Medicine, Division of Infactious Diseasas, University of Calformia, San Francisco, San Francisco, CA
84107, USA

AUCSF-Abbott Viral Xagnoatics and [scovery Centar, San Francisco, A $1407, USA

*Camaspondanca: chadesahiiduest.ean

htpss/dol.org/10.1016.chom2018.05.016

Three recent Science articles (Chen et al., 2018; Gootenberg et al., 2018; Myhrvold et al., 2018) describe the
use of CRISPR-Cas technology to develop point-of-care diagnostics that directly detect viruses from clinical
samples. These lesls could radically transform approaches o diagnosing infeclious diseases al the bedside
and in the field.
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India's Feluda COVID-19 test cheaper, faster
alternative to RT-PCR, say scientists

PTI Last Updated: Sep 28, 2020, 06:42 PM IST °<§ Ax )
SHARE FONT SIZE

Synopsis

Named after Satyajit Ray's famed detective, the Feluda test, which is priced at Rs 500
and can deliver a result in 45 minutes, is able to differentiate SARS-CoV-2 from other
coronaviruses even if genetic variations between them are minute.

More accurate than a rapid antigen test
and almost as quick, India's CRISPR
‘Feluda' COVID-19 test that changes
colour on detection of the SARS-CoV-2
virus could be a cheaper, faster and
simpler alternative to an RT-PCR
diagnosis, say scientists.

The CRISPR Feluda test is the world's first
diagnostic test to deploy a specially adapted Cas9
protein, derived from Francisella novicida
bacteria, to successfully detect the virus that
causes COVID-19, the researchers said.
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Oxford Nanopore Technology

DNA can be eaquenced by threading it threugh a microscopc pore in a membrane.
Basae are identifiad by tha wey they allect ions flowing threugh the pora from ona
side of the membrane to the other,
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& Asocand My Twitter feed just exploded. Oxford Nanopore, long the sleeper project to
prolein creslee nn watch in the field of mapping DNA, just announced two products that could
aporein the IP‘ "] dramatically change the field of DNA sequencing: a new DNA sequencer that
’”d'": .. % may be able to handle & human genome in 15 minutes, and a USB thumb drive
: .;;;sm. S o | DNA sequencer that can read DNA directly from blood with no prep work.
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@ ccsuanenc =

New @nanopore supplies have arrived
@space_station to sequence and |D on-board

organisms. NASA blog go.nasa.qgov/2ol 14sl
G roitoe tiazencw
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e Uluslararasi Uzay istasyonunda yasayan doért yeni tiir bakteri bulundu

As if space wasn't dangerous
enough, bacteria become more §
deadly in microgravity

Ady 22, 2000 . 30pm BsT
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239 sepstik tablodaki hastanin %90’ninda 5-6 saat icerisinde etken tespit

edilebilmis.

The Journal of Molecudar Diagnostics, Yol. 22, No. 3, March 2020
the Journal of
Nolecular
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workflow. Reliable identification of pathogens based on circulating cell-free DNA sequencing using
optimized workflows and real-time nanopore-based seguencing can be accomplished within 5 to 6 hours
foliowing blood draw. Therefore, this approach might provide therapy-relevant results in a clinically
critical timeframe. (J Mol Diagn 2020, 22: 405~418; htips://doiorg/10.1016/) jmoldx.2019.12.008)

D Reference data set
(n=33)

[C] MinION 0.01

(n=24)

[ MinION 0.05
(n=21)

B MinION 0.1
(n=18)
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The Role of the Microbiology
Laboratory in Antimicrobial
Stewardship Programs

Table 1
Featuros of seloct rapld diagnostic assays currently used in clinical practice
Resistance Time oA
Techmology Manufactures Specimen  Organisms Markers Required (h] Clearwed
PNA FSH AcvanDyx, Inc, Wobum, MA  filood Staphylorocous sursuricoagulase-negative staphylococc, mecA* 0315 Y
r- Enterococcus fascalivother fnterococous spa,
Eschevichia collX lebuiells preunonisePwsadomonas
seruginess, Candida albicans'C pavapsilos(s\C rapicals’
€ glatvatall wrasel
QPR BD GeneOhm, g, Bloodg, Sawews mecASCCmec 1.2 Yes
Sparks, MD; Copheicl, waounds
Sunryvale, CA; Redw
Molecular Systems, Inc,
indisnapois, IN
MALDE-TOF MS  Bruker Daltonics, Ing All body  Large number of arganisms mduding bacteris and yeast  None 0.2 No
Blerica, MA; bioMereux,  wtes
nc, Durham, NC
Nuchesc acd Nanosphere, Ing, llcod Staphylococcus spp, $ surews, § epidermidls mecA, vanA, 2.5 Yes
microarray Narthbeook, L § lugdunensis; Streptococcus spp, $ pneumanise, vansl
BC.GP 5 pyogenes, S agalaction, S anginasus group; E faecalis,
£ faecium, Listeria 2p
Nuciek acd Nancsphere, ng, Blood Eschenichia colShigela spp, Klelskoila pneumonia, KPC, NDM, 2.5 Yes
T Moty Northbeook, L Kiebsiels oxytoc, P aorugingsd, SVTatia marcoscons, CTX.M,
BC.GN Aclnetobacter spp, Protous spp, Cierobacter spp, VIM, IMP,
Entevobacter Pp OXA
Multiplex BioFire, Inc, Blood Enterococcus spp, Listeris monocytogenss, mecA, vanA, 1 Yes
nuclec acid Sait Lake City, UT Staphplococcus spp, S aurews, STreptococcus spp, vans, KPC
ampification $ agolactise, § pyogenes, S preumaniae, A baumamii,
test Haemaphiles influerizae, Neisserls meningihidles,
P seruginass, & coacee complex, £ col, X oxytocs,
K pnoumonvae, § marcescens, Proteus spp,
Enterobacteriacese spp, € aiticans, C parapsiosls,
C ropicals, € glabvata, € ruses

" Prabe for mecA gene has been evaluated in a recent dinical trial, but not yet FDA approved,
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 Transplantasyon infeksiyonlari icin Gelisen Mikrobiyolojik Tani:

Bir Paradigma Degisiminin Zirvesinde

Emerging Microbiology Diagnostics for Transplant
Infections: On the Cusp of a Paradigm Shift

Marwan M. Azar, MD," David C. Gaston, MD, PhD,' Camiille N. Kotton, MD,? and Maricar . Malinis, MD'*

Abstract. In light of the halghtaned risk for infection associated with solid organ and hamatopoletic stam cell transplanta-
tion, rapld and accurate microblclogy diagnostics are assential to the practice of fransplant cliniclans, Including Infectious
diseases spacialists. In the last decade, diagnostic microbiology has sean a shift toward culture-independent techniques
including single-target and muitiplexed molecular testing, mass-spectrometry, and magnetic resonance-based methods
which have together greatly expanded the amray of pathogens identified, increased processing speed and throughput,
allowed for detection of resistance determinants, and ultimately improved the outcomes of infected transplant recipients.
More recently, & newer generation of diagnostics with immense potential has emerged, including multiplexed molecular
panels dirsclly applicable to blood and blood culture specimens, next-generation metagenomics, and gas chromategraphy
mass speclromelry. Though these melhods have some recognized drawbacks, many have already demonstraled improved
sensitivity and a positive impact on clinical outcomes in transplant and immunocompromisad patients.

(Transpéantation 2020;104: 13568-1384). /1
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FIGURE 1. Overacw of emerging diagnostics for transplant infecticus diseases. CSF, cerebrospinal fuad; Gl, gastrontestinal; PCR,

polmerase chan reaction.
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The Role of the Microbiology
Laboratory in Antimicrobial
Stewardship Programs

Edina Avdic, pharmp, mea®*, Karen C. Carroll, mp®

Med Clin N Am 102 (2018) 883-898
https7//doi.org/10.1016/j.mcna.2018.05.003 medical.theclinics.com
0025-7125/18/@ 2018 Elsevier Inc. All rights reserved.

* Mikrobiyolojik veriden 6zellikle faydalanacak ve mikrobiyolog tarafindan hizli
protokollere yonlendirilecek (fast-track protokoller uygulanacak) hastalarin
sistematik secimi

e Ozel 6neme sahip klinik érnekler icin laboratuvar calisma prosediiriiniin
hizlandiriimasi

* Bazi onemli patojenlerin hizli taranmasi

* Mikrobiyolojinin kirmizi telefon hatti: pozitif ve negatif test sonuclarinin hizli
bildirimi
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« Hizli tani kadar sonucun da hizla ulastiriimasina ihtiyac var.

 Bu da ancak rutin disindaki yontemlerle mimkun oluyor.
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Quo Vadis? Nereye Gidiyor Bu Mikrobiyolojik Tani?

e Diinya Saglik Orgiiti, her yil 1.000.000 dan fazla 6liimin coklu ilaca direncli

enfeksiyonlarin dogrudan bir sonucu oldugunu tahmin ediyor.

Global Molecular Diagnostics Market VE

share, by technology, 2021 (%) GRAND VIEW RESEARCH

$37.0B

Global Market Size,
2021

® PCR In Situ Hybridization Isothermal Nucleic Acid Amplification Technology
Chips & Microarrays @ Mass Spectrometry @ Segquencing
® Transcription Mediated Amplification @ Others




