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Sunum Plani

* Giliniimiizdeki durum

* Neden Bakteriyofaj?

* Tanim Ve etkl mekanizmasi
* Kullanim alanlar1

 Gelecekte bakteriyofaj tedavisi



MDR Kaynakl1 Infeksiyonlar ne kadar Sorun?

€he Telegraph

The true cost of antibiotic resistance in Britain and
around the world

* Her y11 700.000 insan daha fazla 6lmekte.
e Yilda 5.000 Oliim / UK (MDR)

» Beklenen 6liim oraninin 2 kati

» Oliim h1z1? 1 insan/dakika

10 milyon insan / y1l (2050)
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"Untreatable infections are the reality for too many families around the world—and in the .S says HHS Secretary Alex Azar. “\We've had some success



«“I've watched patients
deteriorate in front of my
eyes because the germs are

. People think of

resistant ..
fthe

this as a problem 0

but it is a problem

future
now’




The Telegraph
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Yeni Arayislar

 Bakteriyosinler (lantibiyotikler, nisin)
 Esansiyel Yaglar

 Bakteriyofaj Tedavisi

» Quarum-Sensing inhibitorleri

* Antikorlar

* Nanoteropatik ajanlar



Bakteriyofaj

 Bakteriyofa] kisaca faj olarak da bilinir

» Archaea ve bakterileri infekte edebilen virus
* Protein yapisinda bir kapsiil

e [cerisinde DNA veya RNA genomunu
 Bakterilerin oldugu her ortamda bulunur

* Yeryliziinde 10°! "den daha fazla bakteriyofaj
* GRAS status by FDA in 2006
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Bulundugu Yerler

* Deniz suyu bakterilerinin %70’ inde

* Tatli su birikintilerinde

* Paspaslarda (9x108 viryon/mL)

* Yaygin olarak toprakta ve hayvanlarin
sindirim sisteminde bulunur.




* Doksan yildir antibiyotiklere
alternatif olarak kullanilmakta i |

* Eski SCCB (Rusya), Orta Avru pa PR
ve Fransa’da.. Sy

* Der1 ve yumusak doku
infeksiyonlarinin tedavisi

* Son donemlerde MDR
bakterilerin tedavisinde

o



Siniflama

 Farkl1 viryon yapilari, genomlar ve

yasam sekliyle

* International Committee on Taxonomy

of Viruses (ICTV)

* Morfoloji ve niikleik asid yapisina gore

19 familya

e [ki familya RNA icerir, 5 familya zarfli

. Siphophage
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|
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Siniflama

—
'- 17 Familya | « 2 Familya * O bakteri
e 8 sirkiler e 5 zarfli e 9 archaea

e 9 lineer « 1 bakteri + archaea

e 2 tek zincirli




ICTV classification of prokaryotic (bacterial and archaeal) viruses!']

Order Family Morphology Nucleic Examples
acid
Monenveloped Linear T4 phage, Mu, PBSX, P1Puna-
Myoviridae > OPES, ike, P2, I3, Bcep 1, Beep 43,
contractile tail dsDNA
Bcep 78
N loped,
Caudovirales  Siphoviridae n;::::ii:cﬁﬁe tail Hinear Aphage; T3 phage, phi; C
v dsDNA L5, HK97, N15
(long)
Nonenveloped, ,
Podoviridae noncontractile tail Hinear I7 phage, T3 phaga, 929,

dsDNA P22, P37
(short) s



ICTV classification of prokaryotic (bacterial and archaeal) viruses!']

Order

Ligamenvirales

Family

Lipothrixviridae
Rudiviridae
Ampullaviridae
Bicaudaviridae
Clavaviridae
Corticoviridae
Cystoviridae

Fuselloviridae

=1 1 T L

Morphology

Enveloped, rod-

shaped

Nonenveloped, rod-

shaped

Enveloped, bottle-

shaped

Nonenveloped,
lemon-shaped

Nonenveloped, rod-

shaped

Nonenveloped,
Isometric

Enveloped,
spherical

Nonenveloped,
lemon-shaped

Enveloped,

Nucleic

acid
Linear
dsDNA

Linear
dsDNA

Linear
dsDNA

Circular
dsDNA

Circular
dsDNA

Circular
dsDNA

Segmented

dsRNA

Circular
dsDNA

Linear

Examples

Acidianus filamentous virus 1

Sulfolobus islandicus rod-
shaped virus 1



Order

Unassigned

Family

Globuloviridae

Guttaviridae

Inoviridae

Leviviridae

Microviridae

Plasmaviridae

Tectiviridae

Morphology

== I'“H“Fu“r

Isometric

Nonenveloped,
ovoid

Nonenveloped,
filamentous

Nonenveloped,
Isometric

Nonenveloped,
Isometric

Enveloped,
pleomoarphic

Nonenveloped,
Isometric

Nucleic

Circular
dsDMNA

Circular
ssDMNA

Linear
ssRMA

Circular
ssDMNA

Circular
dsDMNA

Linear
dsDNA

M13

MS2, QB

PX174

ICTV classification of prokaryotic (bacterial and archaeal) viruses!'!

Examples



Baglanma ve Girig

» Konak hiicreye girmek icin bakteri ylizeyindeki 6zgiil reseptorler
* Lipopolisakkaritler
 Teikokik asitler
* Proteinler

* Bir bakteriyofaj ancak baglanabilecegi spesifik reseptor tasiyan
bakterileri infekte edebilir

* Faj virionlar1 hareketsiz olduklarindan soliisyonda rastlantisal olarak
reseptor baglantis1 gergeklesir



DNA 7/
Tailtube

Long tail fibre
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Replikasyon

Litik ve Lizojenik dongiiye sahipler

* T4 faj gibi litik fajler bakteride cogalip hizla bakteriyl harap eder

Daha sonra faj yeni bir bakteriyi infekte eder

_itik fajlar tedavi icin daha uygun 6zellik gosterir

_1zis Inhibisyonu, hiicre dis1 faj konsantrasyonu ¢ok yiiksekse hiicre
ic1 lizis yapan fajlarin disar1 ¢ikisi gecikir.



Lizojenik Faz

 Konak hiicrenin hizla parcalanmasina
neden olmaz

 Bunlara 1liml1 faj (temperate phage) denir

« Konak DNA’s1 ile integre olur ve
zararsizdir (dormant)

« Konak DNA’s1yla birlikte eslenir

 Plazmid gibi davranir

) Biic }
AT B
A <

1O]O] me | © |




Lizojenik Faz

« Konak sartlar1 bozulup besin azalinca faj aktiflenir

* Cogalma stireci

* Konak hiicre par¢alanmasi
* Lizojenik dongii konak hiicrenin ¢ogalmasina izin verir
* Boylece ana konak disinda yavru hiicrelere entegre sekilde ¢ogalir

* E.coli lambda faj1 buna bir 6rnektir



Filamentous Bacteriophage Promote
Biofilm Assembly and Function

Patrick R. Secor,’-* Johanna M. Sweere,?* Lia A. Michaels,” Andrey V. Malkovskiy,” Daniel Lazzareschi,”
Ethan Katznelson,? Jayakumar Rajadas,? Michael E. Birnbaum,® Allison Arrigoni,* Kathleen R. Braun,*
Stephen P. Evanko,’ David A. Stevens,® Werner Kaminsky,® Pradeep K. Singh,’ William C. Parks,”®

and Paul L. Bollyky?®

Mucin + DNA B Figure 3. Pf4 Assembles Liquid Crystalline

TS LD Structures in the Presence of Disease Rele-
Mucin + DNA vant Polymers and Increases Viscosity

0 048 08: 148 259 PW4, adusted (A) Representative images of mixtures of mucin

020! 2o | ™o (8% solids) and DNA (HMW, 4 mg/ml) in the

,_'_ presence or absence of Pf4. Transmitted light is

015 | displayed as I/, where | represents intensity of

§ light emerging from the sample and |, represents
% 0.10 U intensity of incident light. Birefringence is dis-

played as |sin(d). Arrows indicate filament as-
sembly. Scale bars, 200 pm.
| (B) Birefringence was quantified as 'sin(3)| in mix-
tures of mucin and DNA described in (A) supple-
mented with increasing amounts of Pf4. Results
are mean = SD of three experiments.

'd

%‘“,‘

NI

F o R 0.05

Sy *4:} -‘5’:' 2
“1 .ﬂ

10' 10% 109 1o’° Pf4, PFU/MmI

c D E Mucin + DNA (C) Pf phage were quant'rﬁed_ by qf’CR in sp-
CF sputum CF sputum 0 048 0Be 148 256 P4, adustea  Utum collected from CF patients infected by
= - 0.15, 120 p<a 01 : mg/mi P. aeruginosa (P. a. (+), n = 10) or patients not in-
g 10° i . = —_—l’, fected by P. aeruginosa (P. a. (), n = 5). Results
g T~ P — ‘§ 1o ! are plotted as the geometric mean; nd, not de-
108 e —0.10{ 3 3 . i tocted.
§ ’ i34 t =100 (D) The birefringence ('sin(3)]) of sputum samples
g a 3 E described in (C) was quantified. The addition of
§10; oo ——— O £ 90 L& 10® PFU/ml Pf4 to P. a. () sputum augmented
= nd L oo birefringence. Results are mean = SD.
z 10° OB 0.00/ GOL_] 1 1 | S I S (E) Changes in the viscosity (mPa-s) of mucin +

Pa (+) P.a. (-) o *) ° ) \,vu 0 107 10® 10° 10'° P4, PFU/mi DNA samples described in (A) were measured
p.o\ after supplementation with Pf4. Results are
mean = SD of four experiments.
See also Figure S4.



Filamentous Bacteriophage Promote
Biofilm Assembly and Function

Patrick R. Secor,’* Johanna M. Sweere,”* Lia A. Michaels,’ Andrey V. Malkovskiy,” Daniel Lazzareschi,”
Ethan Katznelson,? Jayakumar Rajadas,? Michael E. Birnbaum,? Allison Arrigoni,* Kathleen R. Braun,*

Stephen P. Evanko,” David A. Stevens,® Werner Kaminsky,® Pradeep K. Singh,’ William C. Parks,”*®
and Paul L. Bollyky#*
B

A - T .

102 p<0.01 7.99
E 10" Y 250 o
x o opodl Live P. aeruginosa
a 10 ___ 027 ® Pf phag
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o P .

10 na 0.03 ¢/ Dead P. aeruginosa

<4 Aminoglycoside Polymer
Non-liquid crystalline matrix Liquid crystalline matrix
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Klinitk Kullanimai

* Soguk savas doneminde fajlarin kullanim
Giircistan’da, Orta ve Dogu Avrupa
tilkelerinde de devam etti.

« Randomize, cift kor 1k klinik calisma 2009

yilinda yapailda. b INTESTI
;s BACTERIOPHAGE

mﬂlﬂ-m

bulunan bir hastada gerceklestirildi.

* FDA bu calismay1 Faz 1 calismasi olarak —
onayladi.



Bacteriophage therapy of venous
leg ulcers in humans: results of a
phase | safety trial

* Objective: This phase | trial set out to examine the safety of a bacteriophage-based preparation for

difficult-to-treat wounds.

« Method: The intention-to-treat sample comprised 42 patients with chronic venous leg ulcers (VLUs);
39 patients completed the trial. The ulcers were treated for |2 weeks with either a saline control or
bacteriophages targeted against Pseudomonas aeruginosa, Staphylococcus aureus and Escherichia coli.

Follow-up continued until week 24.

* Results: No adverse events were attributed to the study product. No significant difference (p>0.05)
was determined between the test and control groups for frequency of adverse events, rate of healing, or

frequency of healing.

* Conclusion: This study found no safety concerns with the bacteriophage treatment. Efficacy of the
preparation will need to be evaluated in a phase |l efficacy study.

* Declaration of interest: One of the authors (AS) holds an equity interest in Intralytix. The other
authors do not have any interest in commercial activities.

chronic venous leg ulcer; macrophage therapy; safety study

anaging the bacterial population of
a wound presents significant chal-
lenges to the practitioner, Chronic
wounds commonly contain bio-
films.! However, the phenotype of
biofilm communities is not fully responsive to anti-
biotics® and a growing number of wound pathogens
are genotypically resistant to antimicrobials, Nowvel
antimicrobial agents that can overcome these resist-
ant bacteria need to be investigated so that better
wound management regimens can be developed.

antimicrobial agents is available elsewhere.™”
Although phage therapy is widely used and gener-

ally accepted as safe and beneficial in some parts of

the world, very few controlled human trials have

investigated it in the West.” Recent (scarce) reports

of the use of phages to treat wound infections have

focused on:

s Experimentally infected animals®

* Humans with chronic, suppurating, bacterial skin

infections®

& se of PhagoBioDerm in humans.*?

research |

D.D. Rhoads,' MT
{ASCP), Labaratory
Researcher;
R.D.Wolcott,' MD,
Director;

M.A. Kuskowski, PhD,
Associate Professor,
Department of Peychiatry,
Uriversity of Minnesota,
Minneapaolis, US;
B.M.Wolcott,' Research
Technician;

L.5.Ward, PhD, Director



A controlled clinical trial of a therapeutic bacteriophage
preparation in chronic otitis due to antibiotic-resistant
Pseudomonas aeruginosa; a preliminary report of efficacy
Wright, A.*, Hawkins, C.H.", Anggard, E.E." & Harper, D.R."

*UCL Ear Institute and Royal National Throat, Nose and Ear Hospital, Grays Inn Road, London, and

"Biocontrol Limited, BioCity, Pennyfoot Street, Nottingham, UK

Accepted for publication 29 April 2009
Clin. Otolaryngol. 2009, 34, 349-357

Objectives: To evaluate the efficacy and safety of a thera-
peutic bacteriophage preparation (Biophage-PA) targeting
antibiotic-resistant Pseudomonas aeruginosa in chronic
otitis.

Design: Randomised, double-blind, placebo-controlled
Phase I/II clinical trial approved by UK Medicines and
Healthcare products Regulatory Agency (MHRA) and the
Central Office for Research Ethics Committees (COREC)
ethical review process.

Setting: A single specialist university hospital.
Participants: 24 patients with chronic otitis with a dura-
tion of several years (2-58). Each patient had, at the time
of entry to the trial, an ear infection because of an antibi-
otic-resistant P. aeruginosa strain sensitive to one or more
of the six phages present in Biophage-PA. Participants
were randomised in two groups of 12 treated with either
a single dose of Biophage-PA or placebo and followed up
at 7, 21 and 42 days after treatment by the same otolo-
gist. Ears were thoroughly cleaned on each occasion and
chinical and microbiolosical indicators measured.

Visual Analogue Scale (VAS). Patients reported discom-
fort, itchiness, wetness and smell also using a VAS.
Bacterial levels of P. aeruginosa and phage counts from
swabs were measured initially and at follow-up. At each
visit patients were asked about side effects using a
structured form. Digital otoscopic images were obtained
on days 0 and 42 for illustrative purposes only.

Results: Relative to day 0, pooled patient- and physi-
cian-reported clinical indicators improved for the phage
treated group relative to the placebo group. Variation
from baseline levels was statistically significant for
combined data from all clinic days only for the phage
treated group. Variation from baseline levels was
statistically significant for the majority of the patient
assessed clinical indicators only for the phage treated
group. P. aeruginosa counts were significantly lower only
in the phage treated group. No treatment related adverse
event was reported.

Conclusion: The first controlled clinical trial of a
theraneutic hacterionohace nrenaration showed efficacy

SNOILYODINNMWINOD AHdYNIWITIYLdN



Fig. 5. Digital photography before (a) and after (b) in patient
A0012. Patient A0012 had a longstanding resistant otitis externa.
There was swelling of the deep canal skin and ulceration in the
roof of the canal adjacent to the tympanic membrane. By day

42 this had resolved and the patient was essentially symptom
free.

(a) Means of patient-reported VAS
scores for individual clinic days
(day zero score as 100%)

100.0% 4
—8— [est
50.0% - - = -0- - - Control
Meaan duration
of bacteriophage
0.0% raplication
0 7 21 42
(a) Mean Pseudomonas count for
individual clinic days as % of day zero
- 'n' o |
.o
100.0% . -
—a— Test
---p- - - Control
0.0% ' . ' .




Bakteri Bulunmadiginda Bakteriyofa] Sorun Teskil
Eder mi?

10" . +Bacten:a {(Brain)
» Rene Dubos, 1943 3 o Uninfectad (Blood) .
1w - -o-- Uninfected (Brain) .
 S.aureus (+)/(-) fareler i o
e Intraperitoneal spesifik 107 .
bakteriyofaj 3
» Kan ve beyin dokusunda farkli - . N\ .
konsantrasyon ve tam etki..
10" T T v ] 'ﬂ_-1-h"-"T_--'_'F-'-'--;I’__-T-_-l
0 20 41 G0 80 100 120 140
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Klinik Kullanim1 Neden Yaygmlasmadl?

7
 Batida kullanilmamasinin birka¢ nedeni var: /A,
 Antibiyotikler kisa siire icerisinde bulunup, T H E |
marketlerde yerini aldi. Bunlarin yapima,
depolanmasi ve kullanimi daha pratik ve kolaydi
* Fajla ilgili ¢esitli medikal girisimler yapildi, The inside story of Brifhh's
ancak bunlarin gecerliligi konusunda soru biggest drugs gang n
isaretleri hi¢ giderilemedi. Exposing the sinister

billion-pound criminal
organisation whose

* Uluslararas: alanda Eski Sovyetler Birligi'nde — SEEEEass
gerceklestirilen ve Rusca ya da Giircii diliyle
ya21.lan makalele_r ye_terlnce anlasilamadi ve GRAHAM JO
genis okuyucu kitlesine ulasmada. Bestsalling outhor of Posdier Viars a

= |
H

SON
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== Professor Steffanie Strathdee,

(MDR Acinetobacter baumanii bakteremi)



(MDR Acinetobacter baumanii bakteremi)



[ntravendz ve intraabdominal kavitenin faj tedavisine FDA onay1

Tedavinin iigiincii giintinde tam yanit
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Bacteriophages: a promising approach to fighting
antibiotic-resistant bacteria

By Laura H. Kahn, October 9, 2018
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Isolation, Characterization, and Antibacterial Activity of
Bacteriophages Against Methicillin-Resistant Staphylococcus aureus in
Pakistan

Muhammad Hidayat Rascol,"” Rukhsana Yousaf,' Abu Baker Siddique,! Muhammad Sagalein,' and

Mohsin Khurshid®*
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Abstrace

Background: In recent years, antibiotic resistance has been indicated a8 a paramount threat 1o public health, The use of bacterio-
phages appears to be a safer alternative for the contrml of Bacterial inlections

Objectives: The present study aims io explore sevwage water for the presence of indigenous bacteriophages, and to investigate their
antibsecrerial porential againste Methicillin-resisrang Stophyvioraccus anreus [MRSAL

Methoads: Bacrerial isolates were lirst eallected and identifed from pus semples aken from the surgical and burm units using stan-
dard microbiclogical procedures, A celoxitin disk scoeen test wies then used and interpreved according 1o the clinical labaratory
stancdards institure (CLSH) guidelines for the devection of MRSA. The sewige samples wens processed and the phages enriched using
£ aureus as a host organisme Turbid and clear plagues of different sizes were isolated iwsing an everlay method, purified, and then
enuwmerated by means of a dilution method.

Results: The phages exhibited good betic activity against MESA when testedd in-vitoe, and the higheit activity wad attained within
three to six s of phage infection. The isolated phagge poglas was alse found efficient in decreasing the bacterial count during an
im-vive trial in rebbits A protein analyis using SD5-PAGE revealed 10 proteins of betwesn 20 ke and 155 kDa in size.

Conclusions: The overall results indicaved that bacteriophages isolated from sewage exhibited excellent lytic activity against MRSA
straing. In conclusion, bacteriophages can be further characterized and appear to be a promising candidare for phage therapy
against MRESA inthe futwre.

Keywords: MRSA, Bacteriophage, SDS-PAGE, Clear Plagues, In-Vitre EMcacy, In-Vive Mol

1. Background resistant & aureus (MESA) is more difficult oo arrest due
o its resistance to the antibiotics thar are usually recom-

The extensive use of antibiotics for nutritive and ther- mended. Mot only is it resistant to beta-lactam antibi-
apeutic purpases is linked to the progression of antibiozic otics, it also shows resistance to fluoroquinoles, aminoglhy-

resistance, which has been declared one of the most press- cosides, and glvcopeprides {3). This remarkable porential
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The Bacteriophage EF-P29 Efficiently
Protects against Lethal
Vancomycin-Resistant Enterococcus
faecalis and Alleviates Gut
Microbiota Imbalance in a Murine
Bacteremia Model
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Enterococols fascals & becoming an noreasngly important apportunistic pathogen
worldhwide, espacially bacauss il can cause He-thraatening nasocomial infactions.
Traating E faecals nfections has becoma incraasingly dificull because of the
prevalenca of multidrug-resistant £ fascals strains. Because baclariophages show
spacificity for ther bactarial hosts, there has baen a growih in intarest in using phage
therapies to cambat the rising Nodance of multicrug-resistant bacterial infections. In
this study, wea solated a new hiic phaga, EF-P28, which showed high efficancy and
a broad host ranga aganst £ fagcalis strains, including vancomycin-resistant strains.
The EF-P28 ganame cantains 58,984 oo (39.97% G+O), includng 107 opan reading
frarmas, and lacks known putative wviruknce factors, integration-related proteing o
antiziotic resistance detarminants. Inmuring exearments, the administration of a singla
intrapsariionegal nection of EF-P2% (4 = 105 PHL at 1 h aflar chalange was sufficsan
1o protact all mica agans! bactaremia causad by infaction with a vancomycn-resstant
E. fagcaks stran (2 x 109 CFW/mousa). £ fascalis colony counts ware mara quickly
aiminated in the tlood of EF-P29-protected mica than n unprotected mica. We also
found that exagenous £ fascals chalangs resulted in anrichrrant of mambers af tha
genus Enterococous (amily Erfarococcaceas] in tha guis of the mice, sugaesting that i
can entar ihe gul and coloniza thera. Tha phage EF-P20 reducad the number of colonias
of ganus Enfarococous and alaviatad the gut microoeota imbalance that was caused by
E. faacaks challenne. Thase data ndicate that the phange EF-P29 shows graat polantial
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FIGURE 3 | Bactericidal activity of EF-P29 at different multiplicities of
infection in vitro. The VREF 002 strain was lysed by phage EF-P28 in BHI
medium at 37°C. CFU counts of the uninfected control culture and the parallel
cultures that were infected with the phage at different MOl were measured
over time. No phage was added in the negative control. The values represent
the means and SD (n = 3).
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Use of bacteriophages in the treatment of ®

Croashdark

colistin-only-sensitive Pseudomonas

aeruginosa septicaemia in a patient with
acute kidney injury—a case report
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Bacteriophage therapy

Keywords: Pseudomonas aaruginosa, Antibiotic resistance, Caolistin, Bacteraemia, Acute Kidney injury, Intraven

Sepsis from Preudomonas aeruginosa bacteraemia may
be fatzl, especially when no appropriate therapy can
be given.

In June 2016, a 6l-year-old man was hospitalised for
Enterobacter cloacas peritonitis and severe abdominal
sepsis with disseminated intravascular coagulation, sec-
ondary to a diaphragmatic hernia with bowel strangula-
tion. The patient had a prolonged hospital course
complicated by gangrene of the peripheral extremities,
resulting in the amputation of the lower limbs and the
development of large necrotic pressure sores (Fig. 1).

Three months after admission, the patient was trans-
ferred to the Queen Astrid military hospital for surgical
management of the pressure sores. Wound cultures on
admission revealed colonisation with, amongst others,
multidrug-resistant P aeruginosa. One month  after
admission, the patient developed septicaemia  with
colistin-only-sensitive P aeruginosa. Intravenous colistin
therapy was started.

Ten days later, the patient developed acute kidney in-
jury with rising serum creatinine and urea levels (Fig. 2),
presumably sepsis- and drug-induced. Antibiotic therapy
was discontinued to prevent further kidney damage. Un-
fortunately, on 12 November, P. aeruginosa septicaemia
re-emerged with rapid heart rate, low bleod pressure,

fever and high C-reactive protein (CRP) leve
Movemnber, the patient went into a coma with
(E2V2MS) on the Glasgow Coma Scale, Beca
risk of colistin nephrotoxicity and the famil
avold intensive therapy interventions such a
tration, bacteriophage therapy was initiated
umbrella of Article 37 (Unproven Interw
Clinical Practice) of the Declaration of H
Fifty microlitres of purified bacteriophag
BFC1 [2], containing two bacteriophages t!
in wvitro activity against the patients P
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Bakteriyofajlarin Diger Kullanim Amaclari

» (G1da Endiistrisi
* FDA ve USDA cesitli bakteriyofajlar1 onayladi (2007)

* LMP-102 (Intralytix) kiimes hayvanlar1 ve et iiriinleri i¢in

* LISTEX (by Microes) peynirlerde Listeria monocytogenes i¢cin
* Ayni bakteriyofaj 2007°de tiim gida iiriinleri i¢cin onayland1

* Gida giivenliginde litik faj kullaniminin yayginlagsmasi



Tani

* FDA 2011°de bakteriyofaj-kaynakli In vitro tam tiriinii gelistirdi

» KeyPath MRSA/MSSA Kan kiiltiirii testi

 Bakteriyofaj kokteyli kullanarak kan kiiltiiriinde MSSA ve MRSA tayini
* Test sonuclar1 5 saatte alimyor (2-3 giin yerine)

* Bu da FDA tarafindan onaylanan ilk hizli1 antiboyotik duyarlilik yéntemi



Rapid detection and identification of bacteria: SEnsing of Phage-Triggered Ion

Cascade (SEPTIC)

M. Dobozi-King,' S. Seo, J.U. Kim, R. Young,' M. Cheng and L.B. Kish”

Department of Electrical Engineering, Texas A&M University, 3128 TAMU, College Station, TX 77843-3128, USA
' Department of Biochemistry and Biophysics, Texas A&M University, 2128 TAMU, College Station, TX 77843-2128, USA

Methods for the rapid detection and identification of bacteria are urgently needed. Here we
describe a method that combines the specificity and avidity of bacteriophages with
fluctuation analysis of electrical noise. The method is based on the massive transitory ion
leakage that occurs at the moment of phage DNA injection into the host cell. The ion fluxes
require only that the cells be physiologically viable (i.e. have energized membranes) and can
occur within seconds after mixing the cells with sufficient concentrations of phage particles.
To detect these fluxes, we have constructed a nano-well, a lateral, micrometer-sized
capacitor of titanium electrodes with gap size of 150 nm, and used it to measure the electrical
field fluctuations in microlitre (mm’) samples containing phage and bacteria. In mixtures
where the analyte bacteria were sensitive to the phage, large stochastic waves with various
time and amplitude scales were observed, with power spectra approximately following a 1/f*
law from 1-10 Hz. Development of this SEPTIC (SEnsing of Phage-Triggered Ion
Cascades) technology could provide rapid detection and identification of live pathogenic
bacteria on the scale of minutes, with unparalleled specificity. The method has a potential
ultimate sensitivity of 1 bacterium/microlitre (1 bacterium/mm”).

Keywords: electronic noise, bacteriophage, biochip, fluctuations, nano-well, rapid bio-sensing

1. INTRODUCTION

Bacteriophages are the most numerous biological
entities, estimated at 10°' in the biosphere, and are almost
unimaginably diverse [1]. Phages exist with a wide range
of host snecificities. from narrow host ranee nhares like

For two of the three main morphotypes of dsDNA
phages, the myophages with contractile tails and the
siphophages with flexible tails, the injection of DNA into
the host cell follows rapidly and involves the transitory
formation of a channel through which the phage DNA
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 Bactoriophage Biooay Technological Background - Phage-ligand Technology

* Phage proteins by Hyglos Since the discovery of bacteriophages at the beginning of the 20" century, they have been widely
— used first in science and later in industry. Hyglos creatively combines long established knowledge
v Applications with modern methods of protein engineering. This means using the power of nature to provide

solutions for various needs of today. Hyglos' core competency is 1o exploit the principles of
bacteriophage biology and the expert use of the proprietary phage-ligand technology for antimicrobial,
diagnostic and research applications.

Bacteriophage attacking a
This technology enables the production of state-of-the-art molecules for the effective binding of bacteria

bacteria and bacterial components and lysis of bacteria. Bacteriophages are viruses that have

evolved for millions of years. They can recognize and infect bacteria everywhere they live, even

under extreme conditions. Hyglos targets the highly specific interaction of naturally occurring

bacteriophages with their host bacteria.

The technology makes use of molecules (phage proteins), which are identified from bacteriophages,
characterized and recombinantly expressed for various applications. Such molecules are perfectly
suitable for use in the fields of food and human diagnostics as well as the selective decolonization of
pathogenic bacteria e.g. Staphylococcus aureus.

The image on the right seen through an electron microscope shows "the unfriendly take over” - a T4
bacteriophage binding to the surface of an E. coli bacteria cell.
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Bakteriyofajlarin Timu Yararli midir?

* [noviridae fajlarinin pnémoni ve
kistik fibrozlu hastalarda biyofilm
tabakasini daha komplike hale
getirerek, bakterilerin
antibiyotiklerin etkisinden
korunmalarimi ve infeksiyonlarin
kalic1 hale gelmelerini sagladig:
gosterilmaistir.
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Filamentous Bacteriophage Promote
Biofilm Assembly and Function
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SUMMARY encased in a polymer-rich matrix. Bacteria within biofilms
display increased tolerance to antibiotics and desiccation, allow-
Biofiims—communities of bacteria encased in a ing them to persist in host tissues and on medical device

polymer-rich matrix—confer bacteria with the ability surfaces (Costerton et al., 1999).
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Review
Corynebacterium diphtheriae: Genome diversity, population structure and
genotyping perspectives

Igor Mokrousov *

Laboratory of Molecular Microbiology, St. Petersburg Pasteur Institute, 14 Mira Street, St. Petersburg 197101, Russia

ARTICLE INFO ABSTRACT

Article history: The epidemic re-emergence of diphtheria in Russia and the Newly Independent States (NIS) of the former
Received 10 August 2008 Soviet Union in the 1990s demonstrated the continued threat of this thought to be rare disease. The
Received in revised form 24 September 2008 bacteriophage encoded toxin is a main virulence factor of Corynebacterium diphtheriae, however, an

Accepted 26 September 2008

Aealiable iR g el arng analysis of the first complete genome sequence of C. diphtheriae revealed a recent acquisition of other

pathogenicity factors including iron-uptake systems, adhesins and fimbrial proteins as indeed this
extracellular pathogen has more possibilities for lateral gene transfer than, e.g., its close relative, mainly
< ; intracellular Mycobacterium tuberculosis.
Epidemic clone 2 . - ; .
Diphtheria toxin C diphtheriae appears to have a phyloggographlcal structure mainly reprgsentefl by area-specific
Non-toxigenic strains variants whose circulation is under strong influence of human host factors, including health control
DtxR measures, first of all, vaccination, and social economic conditions. This framework core population
VNTR ”ucture may be challenged by importation of the endemic and eventually toxigenic strains from new
e as thus leading to localized or large epidemics caused directly by imported strains or by
:teriophage-lysogenized indigenous strains converted into toxin production. A feature of C. diphtheriae
-existence with humans is its periodicity: following large epidemic in the 1990s, the present period is
rked by increasing heterogeneity of the circulating populations whereas re-emergence of new
Lys 0) ge N | CcC convers | on igenic variants along with persistent circulation of invasive non-toxigenic strains appear alarming. To
ntify and rapidly monitor subtle changes in the genome structure at an infraclonal level during and
'‘ween epidemics, portable and discriminatory typing methods of C diphtheriae are still needed. In this
w, CRISPRs and minisatellites are promising genomic markers for development of high-resolution
ing schemes and databasing of C. diphtheriae.

Keywords:

© 2008 Elsevier B.V. All rights reserved.
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Corynebacterium diphtheriae: Genome diversity, population structure and
genotyping perspectives
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Fig. 1. {a) Genome map of the Corynebacterium diphtheriae strain NCTC13129 (Cerdefio-Tarraga et al,, 2003) showing location of the transcriptional regulator gene dtxR and all
DtxR-regulated genes (blue arrows) including the corynephage-encoded toxin (Canchaya et al., 2004) and location of CRISPR loci, DRA and DRB. (b) Schematic structure of the
DRA and DRB CRISPR loci. Boxes are exact direct repeats, lines - variable spacers. Some DRB spacers are duplicated (shaded areas). Last repeat unit in DRA locus is truncated.
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Fig. 4. Relationships of the C diphtheriae CRISPR-(spoligo)types within the Russian epidemic clone visualized as a forest graph (DRB-locus based spoligoprofiles were taken
from Mokrousov et al., 2005). Gircle size is proportional to the number of strains. The “spoligoforest™ burst output was generated with SpolTools program (http://
www. emiunsw.edu.au/spolTools) using Fruchterman-Reingold algorithm according to a deletion model (Reyes et al., submitted for publication; Tang et al.,, 2008). Solid
edges are unique relationships between spoligotypes. Broken-line edges are chosen among multiple edges. Dotted lines have probability <0.5, while dashed lines have
probability measure >0.5. For example, ambiguity of position of ST25 and ST28 is due to the absence of most spacers in their spoligoprofiles.



Bakteriyofajlarin Avantajlar1 Nelerdir?

 Antibiyotikler gibi diren¢ gelisiminden etkilenmezler
 Bakteride direnc gelisse bile ona yonelik yeni faj sentezlenebilir
 Bakteriyl tamamen yok edene kadar etkisi devam eder

» Baska hiicre ve bakterileri etkilemez

 Dar spektrumlu antibiyotik gibi davranir

 Yasam siireleri sinirl1 olup, hedef bakteri bittiginde yok olurlar

* Bilinen bir yan etki olusturmazlar

* Kullanilan diger 1laclarla etkilesmezler



Neden Fajlarda Direnc¢ Gelismez

* Milyonlarca yildir oldugu gibi

 Bakterilerle birlikte evrimlesirler

« Etkili bir faj, 6zgiil bakteriyi tamamen yok edene kadar infekte eder
* Bakterinin genetik yapisini1 kullanarak direng¢ gelisimine izin vermez
 Endolizin her durumda peptidoglikan tabakay1 parcalamaktadir

* Bakteri yiizeyel determinantlar1 degistirse bile yeni virionlara hedef olur



Bakteriyofajlarin Dezavantajlar1 Nelerdir?

e Immiin sistem hiicrelerinin hedefi olurlar

* Polimikrobiyal infeksiyonlarda etkisi sinirlidir

* Bu nedenle sistemik uygulamalarinda basar1 sinirhidir

* Direncli bakteriler i¢in 6zel faj hazirlig1 gere

* YUz y1l

1 askin suredir uygulanmasina karsin

KIr

oilimsel veri smirhidir
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Two Novel Bacteriophages Improve Survival in Galleria mellonella Infection
and Mouse Acute Pneumonia Models Infected with Extensively-drug-
resistant Pseudomonas aeruginosa

Jongsoo Jeon, Dongeun Yong
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ABSTRACT

Extensively-drug-resistant Pseudomonas aeruginosa (XDR-PA) is a life-threatening pathogen
that causes serious global problems. Here, we investigated two novel P asruginosa
bacteriophages (phages), Bep-R656 and Bgp-R18386, in vitro, in silico, and in vivo to evaluate the
potential of phage therapy to control XDR-PA clinical strains. Bp-R656 and Bp-R1836 belong to
the Siphoviridae family and exhibited broad host ranges which could lyse 18 (64%) and 14
(50%) of the 28 XDR-PA strains. In addition, the two phages showed strong bacteriolytic activity

anainst XDR-PA host strains from pneumonia patients. The whole genomes of Bgp-RE656 and
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Fighting Pathogenic Bacteria on Two
Fronts: Phages and Antibiotics as
Combined Strategy

Thaysa Leite Tagliaferri’?, Mathias Jansen' and Hans-Peter Horz™

"Institute of Medical Microbiclogy, RWTH Aachen University Hospital, Aachen, Germany, © Department of Microbiology,
Institute of Biological Sciences, Universidade Federal de Minas Gerais, Belo Horizonte, Brazil

With the emerging threat of infections caused by multidrug resistant bacteria, phages
have been reconsidered as an alternative for treating infections caused by tenacious
pathogens. However, instead of replacing antibiotics, the combination of both types
of antimicrobials can be superior over the use of single agents. Enhanced bacterial
suppression, more efficient penetration into biofims, and lowered chances for the
emergence of phage resistance are the likely advantages of the combined strategy. While
a number of studies have provided experimental evidence in support of this concept,
negative interference between phages and antibiotics have been reported as well. Neutral
effects have also been observed, but in those cases, combined approaches may still
be important for at least hampering the development of resistance. In any case, the
choice of phage type and antibiotic as well as their mixing ratios must be given careful
consideration when deciding for a dual antibacterial approach. The most frequently
tested bacterium for a combined antibacterial treatment has been Pseudomonas
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MDR Bakteri Bakteriyofaj Antibiyotik

Pseudomonas aeruginosa NP1 (Siphoviridae, NP1Virus) ve NP3 (Myoviridae) Seftazidim, Siprofloksasin,
Tobramisin, Gentamisin

Klebsiella pneumoniae KPO1K2 (Podoviridae, T7-like virus) Siprofloksasin

Acinetobacter baumannii vB_AbaM-KARL-1 (Myoviridae, T4- like virus) Meropenem, Siprofloksasin,
Kolistin

Staphylococcus aureus SAP-26 (Siphoviridae, Phietavirus) Vankomisin, Siprofloksasin,
Amikasin

Escherichia coli RB32 ve RB33 (Myoviridae) Sefotaksim

T4, T3 (Podoviridae, T7virus) Siprofloksasin
Burkholderia cepacia KS12 (Myoviridae) and KS14 (Myoviridae, P2-like virus) Minosiklin, siprofloksasin,

meropenem



Sonuc Olarak Faj Tedavisi..

 MDR Bakteri infeksiyonlarinin tedavisinde

* Biyofilm tabakasina etkinligi ile
 Antibiyotiklerle kombine kullanilabilmeleri ile
* Direng gelistirmemesi

* Yan etkilerinin bulunmamasi ile..

« IYI BIR ALTERNATIF OLABILECEK DURUMDADIR.






