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Artificial intelligence [Al) offers transformative solutions, necessitating 2 comprehensive review of its
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e Sepsis ve septik sokta etkin antibiyotik

verilmesindeki her saat gecikme mortaliteyi artirir
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Kan kultlru-
Bakteri Uremesi 8-46 saat

o - Mevcut yontemler bakterinin gozle gorulebilen

Uremesine bagl
 2-7sa sonuc verebilse de evrensel degil




Klasik Yontem ve Nanoteknoloji

Mevcut yontem Resitell Phenotech

CanI| hicrelerin metabolik

Mekanizma: PEVa = Re - CINE titresimlerininin (nano-hareket) makine
ogrenimi ile analizi

Sure: [SEEIREE .
S B cnotinik desisimin g6zl Sure: ZEEE]
ML renotplt deglzimin gozIe AelieIHBakteri tremesini beklemeye gerek

gorulmesi zaman alir kalmadan canliik durumunu saptama




Hastalarin ozellikleri
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Kan kalturd pozitifliginden antibiyotik duyarlilik testi sonucuna kadar gecen slre

26.1 Saat

23.3 Saat

>10 Saat
Tasarruf

Resistell Phenotech 15.7 Saat

0 5 10 15 20 25 30 35

Not: Testin sadece chaz icindeki baglama ve bitig siresi (TTR3) Resistell iin ortaloma 4.1 saattir (Referans yontemler iGin 11-17 saat)



Seftriakson (Hicre Duvarl Yikimi)

Seftriakson
( s %99.0 (Kirby-Baver) %100 Uyum
Y %08.6/(VITEK2) (Her ki referansa kars)

E. coli K. pneumoniae

Hata Oranlan (MD / VMD)

Sifir Major Hata (MD) - Duyarl olan hicbir
bakteriye direncli denilmedi. (Duyarlilk: %100)

Bakteriyi fiziksel olarak patlatir. Hareket (nanomotion) aninda
ve dramatik sekilde sifira iner. Algoritma bunu tespit etmekte
Kusursuzdur.




Siprofloksasin (DNA Replikasyonu Inhibisyonu)

Siprofloksasin

 E. Coli siproflokasasin %91 uyumlu
(%94 duyarli, %83 ozgullik)

Bakteri bolunemez ama yasamaya/titresmeye bir sure daha
devam edebilir. Kalan bu “artik titresim’, sensorlerin olumu anindg
algilamasini zorlastirarak yanhs pozitif okumalara sebep olabilir.




Yavas Buyuyen Sampiyonlar
Aylar/haftalar siren Mycobacterium
tuberculosis (Verem) ve mantar
testlerini <24 saate indirme hedefi.

Kan Kiiltuiruniun Otesi

idrar yollan enfeksiyonlarinda
dogrudan test (RAST) potansiyeli.

- Multiplexing (Coklu Cihaz)
Ayni anda birden fazla ilag ve
patojen test edebilen ¢ok kanalhl
cihazlarin gelistirilmesi.

* Nanomotion bluiyiimeyi bekleyen mikrobiyoloji donemini kapatip, hiicresel titresimleri

okudugumuz yeni ve hizli donemin kapisini araliyor
* Coklu etken ve ¢oklu antibiyotiklerle ileri calismalar yapilmali
* Bakteriyemi disi enfeksiyonlarda hizli etken tanimlamalar ¢alisiimali
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serbest hale gecer.

Yeni bakteriyofajlar Bakteriyofaj bakteriye tutunur.
.l. Bakteriye ait niikleik asit
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4 Eakteriyofaj niikleik
asidi protein kiliflan:
icerisine yerlesir.
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Personalized inhaled bacteriophage therapy
for treatment of multidrug-resistant
Pseudomonas aeruginosain cystic fibrosis

Mature Medicing | Violumse 31 | May 2025 | 1494-1501

* Yale Universitesi standart antibiyotiklere yanit vermeyen dokuz Kistik fibrozisli
coklu ilaca direncli Pseudomonas aeruginosa enfeksiyonlu hastada,

* Yale Faj kutlphanesinden, kisisellestirilmis nebulize faj tedavisi, secilmis faj
kokteyleri planlanmis.
* Oncesinde hasta yazili onami, kurum ve FDA onaylari alinmis

* Tedavi sonucunda balgamindaki bakteri yogunlugunun énemli 6lclide azalma
* Akciger fonksiyonlarinda belirgin bir iyilesme kaydedildigi saptanmistir.
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Pseudomonas aeruginosa (PsA) faj saldinisina ugrar.
Bakterinin iki secenegn vardir:

Bakterinin Ikl secgenedi vardir:

T N > ’.\'. T =
r Yol B (Mutasvona Uaramak)
Yol B (Mutasyona Ugramak)

Yol A (Direnmemek)

- s

-

Faja darenmek icin hucre
yuzeyindeki reseptorierini
mutasyona ugratip zirlwm atar.

Virdlans zirhim (diga atim
pompalan, pili, LPS) korur.

Sonug: Faja karss hayatta kalir,
ANCAK antibiyotiklere karsi
savunmasiz kalir veya virulansini
(hastalik yapici etkisini) kaybeder.

Sonug: Faj hicreye kilitlenir,
cogalir ve bakteriyi parcalayarak
(lizis) oldurir.




Standart Tedavi: ()
Fajlar enfeksiyon
bolgesine uygulanir.

23 Gecici Basari:
Bakteri yuki kisa
sureligine duser.

Kacinilmaz Niiks: @
Direncli bakteri
populasyonu yeniden
cogalir ve enfeksiyon

JorlidoReE. Hizli Mutasyon:

Bakteriler faja karsl
hizla direng geligtirir.

(G 2
Geleneksel faj tedavilerindeki temel sorun, bakterilerin evrimsel

adaptasyon hizinin basit hucre lizisini bosa cikarmasidir.




- Genetik analizler, hayatta kalan
bakterilerin fajlara direnc
kazanirken es zamanli
olarak virulanslarini
kayvbettiklerini veya
antibiyotiklere karsi yeniden
hassas hale geldiklerini
goOostermektedir.
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Akcigerdeki dogal mikrobiyom
cesitliligini bozmadan sadece
hedef patojene odaklandig
gozlemlenmistir.
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 Faj terapisinin direncli
enfeksivonlarin yonetiminde
guvenli ve etkili bir yvardimoci
tedavi secenektir



Antimikrobiyal diren¢c (AMR)
kaynakh olumlerin kanseri
gecmesi beklenen yil.
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ESKAPE Patojenleri Krizi:

Psewdomonas 3eruginosa
(FPsA), yeltiskin Kistik
Fibrozis hastalanndaki
en yaygin ve Sliimcul
patojendir.

Cokiu ilac derenci (MDR)
ve tam ilac deirenci (PDR)
nedeniyle standart

antibiyotikler artak
islevsiz kalimaktadr.

A

Bakteriyed
Biryofilmm

Direnchli Yap




Kullanilan Fajlar

____OMKOlFaji LRl

lojik Hedef: ik Hedef:
Biyolojik Hedef: Biyolojik Biyolojik H :
Mex Coklu llac Disa Aum Pompalat Tip-1V Pili (TIVP) Lipopolisakkarit (LPS) katmani
Evrimsel Bedel: Evrimsel Bedel: Evrimsel Bedel:
Faja direnen bakteri pompay! Faja direnen bakteri pilisini Faja direnen bakteri LPS
kaybeder. kaybeder. yapisini bozar.
Antibiyotiklere Azalmis Tutunma ve Azal
s mis Elastaz ve
Yeniden Duyarhilik ] Piyosiyanin Uretimi Vl?ﬁlans
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9 Yetiskin Kistik Fibrozis Hastasi
(8 Kadin, 1 Erkek)

Medyan Yas: 32 (Aralik 22-46) k

=)
b] Klinik Tablo

Hastalarin tamaminda yilda >4
pulmoner alevlenme

6 hastanin baslangi¢ solunum
kapasitesi (FEV1) <%30 gibi kritik
bir seviyede

BN

/ Patojen Profili

7 hastada MDR (Coklu ilac Direncli)
2 hastada PDR (Tam lla¢ Direncli) PsA

Tum hastalar standart antibiyotiklere
yanitsiz

Ek Komplikasyonlar

%100 %89 %67 )}
>
Pankreatik Diistik VKI KF'ye bagli

yetmezlik diyabet



Metodoloji

 —

. Adim 1:
Izolasyon ve Tarama

Hastanin balgamindan PsA izole edilir.
En uygun etkiyi yaratacak fajlar

(OMKOT, TIVP-Hé, LPS-5) laboratuvar
ortaminda taranarak segilir.

8!
20

.
¢

Adim 2: Kisisellestirilmis
Formiilasyon

Hastaya ozel tekli faj veya faj kokteyli
hazirlanir. Konsantrasyon, balgamdaki
bakteri yogunlugunun en az 10 kati
olacak sekilde ayarlanr.

Adim 3:
Lokal Uygulama

Standart kompresorlii nebiilizér (jet
neblilizér) kullanilarak 7-10 gun
boyunca giinde 1veya 2 kez dogrudan
akcigerlere solutulur.



Bakteriyofaj + antibiyotik tedavileri

Table 2 | Personalized phage therapy
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Mikro Kanit: Antibiyotik Duyarhliginin Geri Donusu

OMKO1 faji alan hastalarda, faja direnmek icin hticre disa atim pompalarini
mutasyona ugratan bakteriler kendi savunmalarini yok etti.

Patient1  Patient 3 Patient1 Patient3
Seftazidim _- -- . Duyarl

Sonug: Onceden tamamen islevsiz olan standart antibiyotikler, faj
tedavisinin actigi yol sayesinde yeniden kullanilabilir hale geldi.




Silahsizlandirma 1: Silahsizlandirma 2:

Tutunma ve Toksin Doku Yikimi
Hedef: TIVP-H6 kullanan hastalar. Hedef: LPS-5 kullanan hastalar.
1 o PT2 2 iey  ®PT2) — 102 T . e PT1
—~10- X% - PT7 o 'E 105 o PT3
€ ° & o® > 10'- = . o PT4
)% o 15 > 10° » 1L | <pPTs
E e g .% 107! - - PT6
é ] % Lo :|. § 10 - : o PT7
SRR T  EA I B pe <t
- °, z - | é 10-6 | | -8
0 ? %;_, 0r——% _._‘:;é._._ 05—% Ssutente ==
Pre Post Pre Post Pre Post
Bulgu: Akciger epitel hiicrelerine tutunma Bulgu: Bakterilerin doku yikimina neden olan
oraninda belirgin diislis (P=0.0005). Hiicre hasari elastaz enzim aktivitesinde carpici dusis
yaratan piyosiyanin salgisinda istatistiksel azalma. (P=0.002).

Bakteri olmemis olsa bile, artik kronik enfeksiyon yaratacak hicresel silahlarindan yoksundur.



Makro Sonuc: Patojenin Dogrudan Imhasi

a 10" =
107° = il
109 Medyan 1 0
8
jg, CFU/ml Dusus
= 108 (Istatistiksel olarak anlamli, P=0.006).
T 10°
@
10* @ 3
103 Analiz: Tedavi tamamlandiktan sonraki 5-18
o~ gun icinde, tum hastalarda balgamdaki
1 Pseudomonas yogunlugunda dramatik bir
L azalma kaydedildi. Her bir kisisellestirilmis
10° — B =1 protokol (tekli veya kokteyl) bakteri yukini
Tedavi Tedavi Sonrasi Tedavi Sonrasi =0
Soces (14 Giin) (30 Giin) dusurmede basaril oldu.




Makro Sonug: Solunum Kapasitesinde Geri Kazanim

100

80 —

* %

=

| |
Tedavi Oncesi Tedavi Sonrasi

%6 Medyan / %8

Ortalama FEV1 Artisi

(P=0.004).

Klinik Onemi: Akciger fonksiyonlarindaki bu
artis, hem azalan bakteri yukunun hem de
bakterilerin faj baskisi altinda hastalik yapici
(virllans) ozelliklerinden vazgegcmesinin
dogrudan bir sonucudur. Tedaviye yanit
vermeyen bu hasta grubunda ulagilan bu
artis son derece Kritiktir.



Teslimiyetin Genetik Plani: Tim Genom Dizileme (WGS)

Tedavi sonrasi izole edilen bakterilerin genetik haritasi, fenotipik bulgulari dogruladi.
Bakterilerin DNA'sinda, tam da fajlarin saldirdigi gen bolgelerinde mutasyonlar saptandi.

mexB: OMKO1 faji sonrasi disa
atim pompasi fonksiyon kaybi.

pilq ¥
pilF X pilE: TIVP-H6 faji sonrasi

‘ A pilBEY pilMQ & ’ Pili montaji kaybi.

b
p @ mexch pilBDRSXY

mexE
PA5455

mexAB

wzm & PA5455: LPS-5 faji
| sonrasi Lipopolisakkarit
biyosentezi bozulmasi.




Yeni Paradigma: Faj-Antibiyotik Sinerji Dongusii

. Antibiyotik
Faj Baskisi Temizligi

Fajlar bakteri popiilasyonunu Simdi zayiflamig ve duyarli
kirar. Hayatta kalan bakteriler | hale gelmis olan hayatta
faja direnmek icin zirhlarini kalan bakteriler, standart
(MDR a6zelliklerini) atmak antibiyotikler tarafindan
zorunda kalir. kolayca temizlenir.
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Genomic characterization of a novel Pseudomonas aeruginosa
bacteriophage representing the newly proposed genus Angoravirus:
in vitro antimicrobial and antibiofilm activity
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Abstract

Multi-drug-resistant { MDR ) Preudomonas aeruginesa is an important pathogen that poses a critical threat due to its met-
allo-beta-lactamase (MBL }-mediated carbapenem resistance and biofilm-forming ability, making bacterial treatment very
complicated and requiring alternative strate gies. Bacteriophages are promising alternatives; how ever, the discovery of novel
phages targeting MDR strains remains urgent. In this study, Psendomonas phage Baskent_P4_1, a novel virulent siphovi-
rus that infects clinical MDR P. asruginosa isolates, was isolated from wastewater and characiermwed comprehensively. Its
efficacy was tested against biofilm-forming, MDR isolates with MBL activity by spot test and efficiency of plating (EOQP).
Biological characerization showed that phage Baskent_P4_1 is stable at pH 4—10 and temperatures up to 50 “C, while its
stability decreases >60 C temperature. It has a short latent period of 10 min and a high burst size of 253 phages per cell.
The phage lysed 40% of the MDR P aeruginesa isolates tested, including strong biofilm producers. In vitro assays showed
significant biofilm inhibition (48.8% reduction at 10 PFU/mL) and degradation of pre-formed biofilms. Transmission
electron microscopy (TEM) revealed an icosahedral bead (70 nm) and a long non-contractile tail (130 nm). Whole genome
sequencing by IMumina demonstrated a linear dsDNA genomse of 41.947 bp (62.8% GC content)} with 53 predicted coding
sequences. No virulence factors, antibiotic resistance genes, or tRN As were detected, thus ensuring the rapeutic safety. Along
with phylogenetic and vConTACT2 analysis. these results suggested that phage Baskent_P4 1 belongs to a new genus, which
was proposed here as the genus Angoravirus W ith three other species. Genomic analysis identified hydrolases (ORF 13/14)
and 7-dew ORF 4£6/47) that may contribute to host lysis and evasion of bacterial defenses.
These lindin ~li_b=_1 s polential as a therapeutic candidate against MDR P aeruginesa infections. The
study underscores the 1rrrpc|rtan|::e of ex panding phage diversity libraries and provides a framework for characterizing novel
phages to combat antimicrobial resistance.

Keywords Bacieriophages - Pseudomonas asruginesa - Proteome - Biofilm - Multidrug-resistant
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A novel Enterococcus faecalis bacteriophnage ef212: biological
and genomic features
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Abstract

This study aimed to isolate and characterize biological and genomic features of a phage infecting Enterococcus faccalis. The
phage was isolated from environmental water and temperature and pH stability, onc-step growth curve, and multiplicity of
infection (MOI) were determined. Whole genome soquencing (WGS) and structural and functional annotations were performed.
Its antibiofilm activity was also evaluated. The optimal MOI was 0.01, the latency period was S min, and the burst size was
202 plagque forming unit (PFU). High phage survival rates were observed at between pH 4-10 and temperatures between
4-50 °C. WGS and Transmission clectron microscopy (TEM) showed that it was an Efguarrovirus representing siphovirus
maorphotype respectively. It was named as Enterococcus phage Ef212 and has a lincar 40,690 bp double-stranded DNA with
45.3% G + C content (GenBank accession number: OR052631). BACPHLIP ool demonstrated that Enverococcus phage Ef212
is a lytic phage (838%). A total of 80 open reading frames (ORFs) were found and there were no antibiotic resistance genes,
pathogenicity, virulence gencs, or tRNAs in the phage genome. It was diverged from the most similar phages (identity, 88.35%:
coverage, 89%) by phylogenctic analysis. Phage Ef212 shared a large part of its genome (60/80) with several other phages, yet
some unigque parts were found in their genomes. Host range analysis showed that phage Ef212 showed lytic activity against
vancomycin-resistant and vancomycin-susceptible £ faecalis chinical isolates. This novel phage Ef212 showed the ability to
inhibit and reduce the biofilm formation by around 42% and 38%, respectively. The biological and genomic features indicate
that having an effective antibacterial activity, phage Ef212 seemed a promising therapeutic and biocontrol agent.

Keywords Enrerococcus faccalis - Bacteriophage - Antibiofilm - Multidrug resistance
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CRISPR-Cas-based diagnostics for point-of-care detection of
sexvally transmitted infections: a laboratory development and
evaluation study

Sno Jem Low®, Matthew T O'Nel™, Jonoth A Femando, Wiiliam [ Kery, Jocguefine Prestedge, Mlatasha Wid, Simvon Chohal, Georgina L Polfock,
Georqina Popadaokis, Morcding Krgsiok, Eoise Wilkoms, Francesca Axnato, Thomaos Tran, Christopher Foin'ey, Cotrona Brodshoes:, Monoes ¥ Chen,
Chusan K Limy, Ceboroh A Williamson®, Shivani Posricha®

Summary

Background Timely, point-ol-care diagnosis of sexually transmitted infections ($T1s) is crucial for enabling prompt
treatment and reducing transmission. We aimed to develop a portable, multiplexed, CRISPR-based assay panel

for the detection of Neisseria gonorrhoess (including the ciprofloxacin resistance marker gyrA 391F), Chlamydic
trachamatis, Trepomema pollidum, and herpes simplex virus (HSY).

Methods In this lboratory development and evaluation stwdy, we developed and optimised four multiplesed,
CRISPR-based, diagnostic ST1 assavs for point-ol-care use. The complete aszay panel comprised a CRISPR TP-HSV
[ TP-HSV) panel for the detection of T pallidiem and pan-HSV, with reflex testing to distinguish H5V-1 from H3V-Z,
and a CRISPR NG-CT [ NG-CT) panel for the detection of N gororrhoene and C trachomatis, with reflex testing to
detect N gonorchacae using two additional genome regions and to ientify the gyrA S91F mutation. Each pathopgen
was largeted ot two independent genomic regions by isothermal amplification and CRISPR-Cas reaction using
Caxlla and Casl3a, each with distined fuorescent reporlers. Analylical specificily and Hmits of defection [LODs)
were determined, and a retrospective, masked concordance study was conducled on genomic DNA from
W0 clinical samples (400 for cTP-HSV and reflex testing and 500 for eNG-CT and reflex testing), using
quantitative PCR as the reference standard. The diagnostc sccuracy of the test was assessed by analysis of
receiver operating characteristic curves.

Findings The overall sensitivity of the TP-HSV CRISPR assay was 82-3% (95% C1 74-0-88.7) for T pallidum and
Sd-4% (90-2-97-0) for pan-HSV; LODs were 6-2 copies per pl for T pallidum and 7-8 coples per pl for HSV.
Reflex testing gave sensitivities of 97-0% (91-1-99-3) for HSV-1 and 96-0% (89-7-98.7) for HSV-2 The NG-CT
CRISPR assay had an overall sensitivity of 80-0% (74-0-84-9) for N gomorrhosae and 73-0% (65-5-79-3) for
C trachomatis, with a LOD of 3-9 copies per pl for both pathogens. Reflex testing for the detection of the gyrA
S91F mutation in N gonerrhosae showed an overall sensitivity of 63-1% (35-1-70-4); however, this was dependent
on sample type, with a sensitivity of 85-7%6 [46-7-99-5) in genital samples and 61-2% (52-5-68-9) in extragenital
samples. For all pathogens, assay sensitivity was positively correlated with pathogen load. Area under the curve
(AUC) values were 0-%W for T pallidum and 0% for pan-HSY in the TP-HSV assay, with values of 0-%9 for
HE5V-1 and 0-97 for HEV-2 oldained in e reflex HEV-1-H5V-2 assay. For the e NG-CT assay, AUC values were
090 for N gonorrhoese and 0-85 for C trachematis, with a value of 0-72 oblained for gprA S91F in the reflex
CNG—gyrA assay.

Interpretation Our multiplesed, CRISPR-based, poini-of-care plaiform achieved performance consistent with WHO
target product profiles for N gonorrhosae and T pallidum. Prool-obconcept detection of the gyrA S91F resistance
marker highlights its potential for resistance-guided therapy. Although optimisation is required before large-scale

deployment, this suite offers a promising approach for rapid, decentralised, and resistance-informed 5TI
diagnosis, particulardy in resource-limited settings.
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Cinsel Yolla Bulasan
Enfeksiyonlarda (CYBE)
CRISPR Devrimi

Kaynaklarin kisith oldugu bolgelerde coklu
patojen tespiti ve AMR (Antimikrobiyal
Direnc) yonetimi icin yeni nesil, hasta
basi (point-of-care) tani platformu.

Genis olgekli laboratuvar altyapisina
ihtiyac duymadan, 55 dakikada PCR
duzeyinde molekuler dogruluk.




374 Milyon
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2020 yilinda rapor edilen yeni
tedavi edilebilir CYBE vakasi

(Klamidya, Bel Sogukiugu,
Frengi, Trikomoniyaz).

Merkezi Direng Krizi

Laboratuvar Engeli

Hizh tar eksikligi nedeniyle
uygulanan ampirik ‘'sendromik

Diistik ve orta gelirli Ulkelerde yonetim', 6zellikie N.
altin standart tani yontemlerine gonorrhoeae (Bel soduklugu)
(seroloji, NAAT) erigim eksiklig, tiirlerinde tehlikeli bir

tanida gecikmelere ve zincirleme antimikrobiyal direng (AMR)
bulagmaya neden olmaktadir. evrimini tetiklemektedir.

CRISPFR-Cas-based diagnostics for point-of-care detection of
sexually transmitted infections: a laboratory development and
evaluation study



Standart ve CRISPER Hasta Basi POC

Mevcut Standart

CRISPR Hasta Basi

(Merkezi PCR) (POC) Cozumii
. ~55 Dakika
= I +
Sure Gu[‘aiég?gf;?rs(::;go (Tek bir klinik ziyarette teshis
' ve tedavi).
o —_ Sadece 37°C sabit isl,
Altyapi ihtiyaci lab Os;:?uuv';f'zggj‘g: I'ser:'s'gn ) tasinabilir cihaz (T8-1S0),

' P ' minimum egitim.
. Eszamanli 4 major patojen +
Hedef & Kapsam BEReliE tenliNCY e KIS AMR (Antimikrobiyal Direng)

¢oklu paneller.

mutasyon taramasi.




Adim 2: Cifte
Cas Tanimasi

Adim 1: izotermal
Cogaltma (RPA)

/" 2:‘7\2 LbaCas12a
g a0 /@ \ DO

Hedef patojen
genomu

= @"f>

LwaCas13a pna

LbaCas12a (DNA hedefli) ve
LwaCas13a (RNA hedefli) enzimleri
rehber RNA'larla (QRNA) hedefe
kilitlenir. DSO kilavuzlarina uygun
olarak her patojen iki farkli
genomik bolgeden hedeflenir.

Hedef patojen genomu, 30 dakika
boyunca 37°C'de Recombinase
Polymerase Amplification (RPA)

kullanilarak enzimatik olarak
cogaltilir.

Adim 3: Kolateral
Kesim ve Isima

f
- FAM
.\% ‘

o

HEX
/.\‘ &8

Cas enzimlerinin aktive olmasiyla
cevrelerindeki prob molekiilleri
kesilir ve T8-ISO cihazi tarafindan
okunacak FAM (Neon Yesil) ve
HEX (Elektrik Mavi) sinyalleri
aciga cikar.



55 Dakikalik Kesintisiz Is Akist

0. Dakika 0-30. Dakika 30-55. Dakika 55. Dakika

% LbaCas12a
LwaCas13a \)5

Ornek Alimi Pre-Amplifikasyon Multiplex Cas Tespiti Hasta Basi Sonug
Idrar, genital veya Ekstrakte edilen genomik Ornek, gRNA'lar ve Cihaz ekraninda beliren
ekstragenital surinti DNA, RPA reaksiyon enzimleri iceren T8-1SO Yesil (FAM) ve Mavi (HEX)

alinir. tipune eklenir. cihazina aktanilr. kanal sinyalleri ile nihai

enfeksiyon raporu.



Ikili Panel ve Refleks Test Mimarisi

Refleks Test: HSV-1 [FAM] ve |
HSV-2 [HEX] ayrimini

Eger HSV pozitifse A% : yapmak i¢in alt kinlim testi
Y (CHSV-1-HSV-2).

Panel 1(cTP-HSV) oy o roct. T. pallidum (Frengi) |

| [FAM] ve pan-HSV (Herpes)
| [HEX] eszamanli tespiti.

U/

Klinik Ornek

( faw  Primer Test: N. gonorrhoeae
(Bel Soguklugu) [FAM] ve
= ¥ C.

Panel 2 (cNG-CT)

trachomatis (Klamidya) [HEX] &=
eszamanli tespiti.

Refleks Test: Siprofloksasin

FAM
- direncini belirten gyrA S91F ||
EGer N gonon hoeae mutasyonunu arayan direng wex
poz: testi (CNG-gyrA).




Modiil A (cTP-HSV Paneli)

f 500 Ornek. (idr;r. o
anal, bogaz, rektal vb.

\¢e3ith boigelerden). "

Klinik Ornek

(qPCR ile dogrulandi)

400 Ornek. (Penil,

vulval, anal, oral vb.
i ¢esitli bolgelerden). N

Bugiine kadar yapilmis en kapsamli
CRISPR tabanl CYBE tani ¢caligmas:.

Alt Not: Daha dnceki caligmalar genellikle 25-40
civan dmekle snirkyken, bu caligma gergek
dunya klinik cegitliigini yansitacak devasa bir veri
seti kullanmugtyr,



Anatomik Sinirlari Asan Cok Yonluluk

" Genital Bolgeler
= — drar, penil, vulval, vajinal, servikal.

- ‘ Ekstragenital Bolgeler
> ‘ Anal, rektal, bogaz (orofaringeal).

Tiim patojenler (T. pallidum, HSV, NG, CT) icin genital ve ekstragenital siiriintiiler arasinda
duyarlilik agisindan istatistiksel olarak anlamli bir fark bulunmamistir (p>0.05).

Ozet Mesaj: Klinik 6rnek tipinden bagimsiz, standart ve giivenilir teshis giicii.




Karne 1: Frengi ve Herpes (cTP-HSV Paneli)

/

RS

%82.5

Treponema pallidum (Frengi) [FAM Sinyali]

- Genel Duyarlilik (Sensitivity): %82.5 (LOD: 6.2 kopya/pL)
- Ozgiilliik (Specificity): %98.0

7/

/

AN\

%94.4

pan-HSV (Herpes Genel) [HEX Sinyali]

- Genel Duyarlilik (Sensitivity): %94.4 (LOD: 7.8 kopya/pL)
- Ozqiilliik (Specificity): %98.0

l-llz m

Her iki patojen u;m de baska hl(;blr organizma ile ¢apraz reaksiyon gozlenmemistir.
DSO’niin hedef iiriin profilleriyle tam uyum saglanmstir.




Refleks Analiz: HSV Tiplendirmesi (cHSV-1-HSV-2)

| HSV-1 = | HSV-2 o
!
Duyarhilik: Duyarllik: %97.0 Duyarlihik: Duyarlilik: %96.0
Ozgiilliik: Ozgiilliik: %100.0 | Ozgiilliik: Ozgiilliik: %100.0

Baﬁlam Notu qPCR ile saptanan 198 pozitif HSV omegmmtamaml refleks teste tabi
tutulmus ve her iki viriis igin 0.99 (HSV-1) ve 0.97 (HSV-2) gibi olaganiistii EGim Altinda
Kalan Alan (AUC) degerlerine ulasiimistir.




Karne 2: Bel Soguklugu ve Klamidya (cNG-CT Pahéli)

/

e

%80.0

ENSANAS

Neisseria gonorrhoeae (Bel Soguklugu) [FAM Sinyali]
- Genel Duyarllik (Sensitivity): %80.0 (LOD: 3.9 kopya/pL)

- Ozqiilliik (Specificity): %96.9

/.

)\
- -

A

NN

Chlamydia trachomatis (Klamidya) [HEX Sinyali]

- Genel Duyarlilik (Sensitivity): %73.0 (LOD: 3.9 kopya/pL)
- Ozqiilliik (Specificity): %98.2

Hizli Cikarim

Klamidya ve Bel Soguklugu ortak enfeksiyonlarini (co-infections) ayirmada yiiksek etkinlik.
Bel soguklugu pozitif ornekler dogrudan Diren¢ (AMR) taramasina yonlendirilir.




P O ——————

AMR Devrimi: Diren¢ Odakli Tedavi (Refleks 2)

P OV W
~_ Mechanism Clinical Data

gyrA S91F
| (/] Mutasyonu

I Genel Saptama  Genital Orneklerde
CRISPR platformu, genom zerindeki tek noktall bir mutasyonu

patojenin Siprofloksasin antibiyotigine direncl olup olmadigini raporlar. , Genital omeklerde Saptama Duyarlhgi %85.7ye ulasmaktadrr. |




Tuberkiiloz tanisinda —Balgamdan mikroskobi, kliltur, nuikleik asit
amplifikasyon testleri spesifite, sensitiviteleri yliksek

OMIE Hastalarin balgam liretme yetenegine bagl

sk Balgam cikaramayanlarda bronkoskopi gibi invazif yontemler gerekir
Orginal article Invazif olmayan yiiz maskesinden érneklemenin tanisal dogrulugu

Noninvasive diagnosis of pulmonary tuberculosis using face mask
sampling: a prospective study in adults

Contents ligts available at ScienceDirect

Clinical Microbiology and Infection

Dariusz Woelk "*, Lennard Meiwes "  Nelly Ciobanu ! Valeriu Crudu *,
Anna-Marya Comanac *°, Stela Kulcitkaia ~, Anca Vasiliu "=,

Anna Maria Mandalakas “**, Christoph Lange "* ", Thomas Theo Brehm "* ",
Dumitru Chesov =™

Y Climdca) Infochious Mseases, Research Cenrer Borsted, Leibniz Lung Cender, Borstel, Cermany

“I Chimical Tuberculoals Lsit, German Center for Infection Research [DEIF), Hombarg-Libeck-Borstel-Riems, Cermany AI m a nya ¢ d a M 0 I d Ova Ki Si n ev’ de Tﬁ be rku IOZ ta n ISI a I a n h a Sta Ia r

A Bespiratory Medioine and temarksnal Heatth, Universéy of Libeck, [ibeck, Gormasy
A Mariomal Reference Center for Mycabocreris, Chini Dragamisr mstinite of Prewmalogy, Chiginay, Repudlic of Moldowa

el of ) e, Mo Sy Mol d o, i, e o oo Geleneksel kiiltur ve yliz maskesi karsilastiridi

™I Diwisian af Infecticus Dieeases, [ Departesent of Madicing, Universicy Medical’ Genrer Hamburg-Eppesdarf, Hamburg, Genmany

Nisan 2024- Subat 2025, 117 hasta
Artiche Nistary: Dhjectives: Sputum-based diagnostic methods for pulmonary tubsrculesis (TH), including culture and 1 03 h a Sta kﬁ I tﬁ r Ve/v eya m o I e kﬁ Ie r te St

Received 22 August 2025 nucheic acid amplification tests, provide high sensitivity and specificity. However, thess methods rely on

ARTICLE INFOD ABSTRACT

Frcenved in revised form the patients’ ability to produce sputum In cases where sputum cannot be alstained, invasive procedunes

.Ef‘;::;ﬂ::rﬂzﬂﬁilb#r . such as bronchoscopy may become necessary. Our objective was to evaluate the diagnostic acouracy of 1 0 3 h a St a n I n 6 1 (% 5 9 . 2 ) Yu z m a s ke Si

Awailable online 39 December 025 Fare mask sampling (FMS5) a5 a noninvasive alternative.

Methods: Adults with mecrobiologically confirmed pulmonary TB who had recenved lewer than 3 days of
Editor: E. Boatieau anli=TH therapy were recruited in Chigindu, Moldowva. FMS was conducted amd samples were analysed

on-site uging Xpert MTERIF Ultra. Diagnostic performance was comipared with conventional methads
Kevwards: including sputum Xpert MTB{RIF Ultra and culture, which was considered a combined reference
Duagnesis standard.

Drug-rasistance Results: Between Aprill 2024 ard February 2025, a total of 117 adults were enrolled. O these, 88,06 [103]
Face mask sampling 117 tested positrve by sputum oulture andjor Xpect MTHREIF Ultra, Among participants testing positive
Mycobacterium tuberofasls by this combined reference standard, 59.7% [51/103] tested positive by FMS. Compared against sputum
;:::F:#;I;IF culture and sputum Xpert MTERIF Ultra, the sensitivity of FMS was 64.4% (95 C1: 54.4-74.40) and
' 5830 (953 0: J81—68.0%), respectively. Among 90 participants with a pogitive sputum culture, Fi5

was positive in G0 [5/90) that were negative by sputum Xpert MTERIF Ubra,
Conciwsions: These Andings highlight the patential additive yield and complementary rale of FME
Where resources albow, FMS may serve a5 a valuable diagnostic tool used in parallel to conventional

s e e et e 1 s D o ol Balgam kiiltiirii karsilastirildiginda Yiuiz maskesi duyarligi-%64.4
- Balgam molekiiler testler ile karsilastirildiginda duyarhligi %58,3 .
Balgam kiiltiirii pozitif 90 hastada, balgam molekiler testle negatif
olanlarin %6,0'inda (5/90) yiiz maskesi pozitif sonu¢ vermis




Tuberkuloz tanisi

Geleneksel Yol -

(Kusursuz ama Kisith):
Mevcut molekiler
testler (Xpert) ve kiiltir
yuksek dogruluk saglar.
Ancak hastanin
hastanin balgam
verebilmesine baglidir.

., Balgam
Uretimi

Kor Nokta:

Balgam Uretemeyen

hastalarda teshis gecikir, atlanir
veya invaziv yontemlere
(bronkoskopi) bagvurulur.

DSO Vizyonu:
Diinya Saglik Orgiitd,
daha erisilebilir,
balgam dis! yenilikgi
yaklasimlara acil
ihtiya¢ duyuldugunu
vurgulamaktadir.

Sorun testlerin hassasiyeti degil, test edilecek numunenin elde edilme zorlugudur.



Yuz maskesi ornekleme

'3 Yakalama
Mekanizmasi: -
I¢ yiizeye yerlestirilmis,
3D yazici ile Gretilmis 4
adet PVA (Polivinil Alkol)
seridi (9.6 x 1.1 cm).

{1 Dis Katman:
Standart FFP2 ordek
gagasi (duckbill) maske.

-2 l¢ Mekanizma:

il yiizere yerlestirilmis, 3D
yazici ile uretilmis nefes alir,
konugur. Havada asili kalan
(airborne) mikrobakteriler
dogrudan PVA seritleri
tizerinde toplanir.

in vitro (laboratuvar) testlerde

numune bagina 5 CFU'ya

diigiik tespit limiti.

Non-invaziv, agrisiz, aninda uygulanabilir.

Adim 1: Orneklem
Toplama

Hasta pes pese 3 maske
takar. Her biri 30 dakika
takilir, aralarda 15 dakika
mola verilir.

Toplam temas siresi: 90 dk.

(Koloni Olusturan Birim) kadar J

Adim 2: Coziinme

PVA §eritleri ikiye bolundr.
37°C'de onceden isiilmis
4.5 mL TRIS tamponu
icinde (20 mM) tamamen
¢ozulene kadar donddarualar.

& S

Adim 3: Kartusa Aktarim
2 mL PVA-TRIS solusyonu,
standart numune reaktifi
eklenmeden dogrudan
Xpert MTB/RIF Ultra
kartusuna pipetlenir.

N =

Adim 4: Analiz

Cepheid Xpert sistemi ile
saniyeler igcinde DNA analizi
ve RIF direng taramasi.

= =

o —




Neden Moldova?
100.000'de 64 TB insidansi.

Kuresel MDR/RR-TB vakalarinda
ilk 30 ulke arasinda.

Kanitlanmig TB vakalarinin
%33l ilag direngli.

Zorlu ve gercekgi bir test sahasi.

-)

Hastalar ile supheli pTB
n=117

Negaf referans

n=14

n=103

Hastalar e onaylanmig pT8

N=103

im (Mikcobiyolojk olarak gqj
Il onaylanmis pTB

yetiskinler)

Hastalik Siddeti:
Yiiksek (Medyan Ralph
Skoru: 90). %87 4
kaviteli hastalik.

Medyan Yas: 42
(Erkek orani: %78.6)

Tedavi Durumu:
%45.6's1 tedavi almamig

6 (naive), %5441 <3 gl

tedavi gomls



YUz maskesi ne kadar basarili?

Sensitivite (Hassasiyet)

Kombine Referans —
Standardina Gore

103 hastanin 61' YMO pozitif

Spesifisite (Ozgiilliik)

" DsO2%75
hassasiyet

Sputum Kiiltiriine Gore _
Sputum Xpert'e Gore _

» hedefine
11
\ulasllamadl.../

TB temasi olmayan 12 saglikh goniilliniin
hicbirinde pozitif sonug veya kontaminasyon
gorilmedi.

Geleneksel Balgam 'Yiiz Maskesi Orneklemesi
(Xpert/Kiilii) Bronkoskopi (YMO)

Hasta Konforu & | |
Nowimazil Clvazvizor | ( Enlnvaziv
Balgam Gereklilisi ~ (Balgam GereklD)

Sonug Hizi Kiltiir Yavastir

|l_(.nf~ \‘,w..‘}.‘_.‘ »_":11'

Operasyon Gerektirir

Genel Sensitivite

Genigletilmig Direng |
(MDR) Profili




Sentez: Onerilen Entegre Tani Algoritmasi

Pulmoner TB $iiphesi
(Tedavi baglanmamis)

EVET Balgam HAYIR
l W
Klasik Sputum Bronkoskopi Paralel YMO Testi
Xpert & Kiltiir (Invaziv & Zaman Alir)  (Hizli & Non-invaziv)
¥ v v
Eger Xpert Negatif ama YMO Pozitif > YMO Negatif >
klinik siiphe yiiksekse Hizli izolasyon ve Kiiltlir/Bronkoskopi
= YMO Maskesi Tak Tedavi Baglangici sonuclarini bekle

YMO, geleneksel yontemlere rakip degil, siireci hizlandiran,

bosluklari dolduran destek tani metodudur.




Sonug¢
Klinik Mikrobiyolojide 2025-2026

Bakteriyofaj Hizh tani Criper-Cas

Nanoteknoloji : o
tedavileri testleri teknolojileri

Iklim degisikligi
Asi calismalari il ve antibiyotik
direnci




1 MAYIS

——ISCI VE EMEKCILER BAYRAMI ——
Kutlu Olsun
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