Bakteriyofajlar




Kestedilisi

0 1896, Ingiliz bakteriyolog Ernest Hankin,
Ganj ve Yamuna, Vibrio cholerae’ye kars)

antibakteriyel etkinlik

0 1915, Ingiliz bakteriyolog Frederick Twort,
antibakteriyel etkinligin —baska seceneklerle

birlikte— virus kaynaklh

0 1917, Fransiz-Kanadali bakteriyolog Felix
d’Herelle bakterileri infekte eden viruslara

“bakteriyofaj” ismini vermistir
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Ganga Ri

# Ganga, the Holy River has self p
properties

# Bacteriophages (vitus) in Gangal ﬁed
altemative to antibiotics against infecti
diseases

Kutateladze, 2010. Bacteriophages as potential new the- rapeutics to replace or supplement antibiotics. Trends Biotech
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BE TEMPERATE IN EATING & DRIIIKIHGI
Avoid Raw Vegetables and Unripe Fruil

Abstain from COLD WATER, when Ileat-

ed, and above all from Jdrdent Spirits,

and if habit have rendered them indispens-

able, take much less than usual.

1917, d’Herelle Paris’te (Hospital
des Enfants-Malades) dizanteri
salgininda

d’Herelle Hindistan’da kolera ve
veba salginlarinda

1921, R. Bruynoghe &J. Maisin |
stafilakokal yara enfeksiyonu French-Canadian s~cientlst Felix

tedavisinde d'Hérelle was the co-discoverer

: . terioph dfi d
1925, Hauduroy P. tifo ve liriner o o Kl o

: . phage therapy to great effect
sistem enfeksiyonunda during World War I to cure cases

1932, Schless R. A. menenjitte - emen’_ -

1936, Tsouloukidse A. peritonit ve
intestinal perforasyonda

Summers WC. 1999, Félix d'Herelle and the Origins of Molecular Bio- logy. New Haven, Conn: Yale University Press.
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Neden unutuldu /
unutturuldu?

1. Faj biyolojisinin iyi anlasilamamasi

nLitik / lizojenik ayriminin iyi yapilamamasi

Gindogdu A, Ulu-Kilic A. 2018. Bacteriophage therapy: An unforgetten source of cure]. Klimik Derg



Fajin yasam cemberi

Lytic vs Lysogenic Cycles
Lytic Cycle Lysogenic Cyele

#AmoebaGIFs



Neden unutuldu /
unutturuldu?

Cloudy plaque

<«— Clear plaque
1. Faj biyolojisinin iyi anlasilamamasi

nLitik / lizojenik ayriminin iyi

yapillamamasi

nAlerji / viral enfeksiyonlarda kullanilmasi
2. Faj preperasyonlarinin basarisizlig

o Civa / oksitleyici ajanlarla muamele

o Isil islem uygulama

o Etkisiz yogunlukta faj kullanma

o Cok fazla kontaminasyon —

endotoksinler- icerme

Giindogdu A, Ulu-Kilic A. 2018. Bacteriophage therapy: An unforgetten source of cure]. Klimik Derg



Neden unutuldu /
unutturuldu?

3. Celigkili sonuclarin yayinlanmasi

4. Bakteriyofaj fenomeninin tam olarak
aciklanamamasi

d’Herelle, 1946, F. Les Pérégrinations d’un Microbiologiste. Paris: Archives de l'Institute Pasteur



The Council on Pharmacy and
Chemistry (CPC)

(Amerikan Tip Dernegi'nin (American Medical
Association) bir alt kurulusu)

ABD Tip Dernegi, Ecza ve Kimya Konsuli

0 Eaton-Bayne-Jones, 1934-JAMA

0 Bakteriyofajin virlis oldugunu
kanitlayan hicbir delil yok ve
antibakteriyel etken cansiz
(muhtemelen bir enzim) bir madde

0 Krueger-Scribner, 1941-JAMA

0 Faj yuksek molekuler agirhgi olan bir
proteindir, Ustelik faj
preparasyonlarinin mevcut ilaglara
oranla higbir etkinligi
bulunmamaktadir

BACTERIOPHAGE THERAPY

REVIEW OF THE PRINCIPLES AND RESULTS oF
THE USE OF BACTERIOPHAGE IN THE
TREATMENT OF INFECTIONS

MONROE D. EATON, M.D.
AND
STANHOPE BAYNE-JONES, M.D.

NEW JAVEN, CONN,
(Continned from page 1776)

Bacteriophage Treatment in Other Suppurative Con-
ditions.~The various accounts of the treatment of su
purative conditions with bacteriophage include cases in
which the colon bacillus or staphylococcus, separately
or together, were involved, In cases of mixed infec-
tions mixed hacteriophages, polyvalent for colon bacil-
lus and staphylococcus, were used.

Councii on Pharmacy and Chemistry

BACTERIOPHAGE THERAPY: L.

Tw 19548 rmams wan sescinman sw Tun Fomnman wemee
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» ww. < A AmemLEs

THE BEBEACTERIOPHAGE

ETSs NATURE AND TS TIIERATRUTIC UsE

ALEBERT FAUL KRUEGER, M. D
A
E JANE SCRIENER., PwD.
BERKELEY, <Canre

CC amctmdcd foow pope 230

I CLINICAL EVIDENCE RECARDING USEFULNESS oOF
FITAGE IN JITEEATING INFECTIOUS ISEAsss

In concloding their extensive and critical seview of
the carfier litcrature om the phage treatrmesnst of Baussrsan
mfoctions, Exton and Eayne-jJones * siatod thag in their
Judgrnaent the cvidence for the therapeutic valse of phaogre
was largcely contracdictory. Thoy granted the existence
of convinciny Jdata in only two Ticlds, namely the treat-
ascmt of localizod staphylococcic imfections and cystitis.
Simoe 1933 many more clinical reports have socums-
Bted and we Lhave atitempacd 1o sanmmmarize in the fol-
lowing soction the sclevant facts gwo amnd com gleamed?
froam tlhwase recem: problicatiores.
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0 1968 — Sovyetler Birligi, tifo salginindan
korunmada profilaktik - sistemik faj
uygulamasi

0 Plasebo-antibiyotik grubu-faj grubu iceren
|\ | e en unutu u calisma, 4-14 yas arasindaki 18,577 ¢ocuk, faj
tifoya yakalanma riskini 5 kat azaltmis
unutturu1du? 1982- S.aureus fajlari plevranin piiriilan
° hastaligi olan hastalarda

* 48'iintravendz olmak Uizere 223 hasta faj ile,
117 hasta antibiyotik ile tedavi edilmis, faj
grubundaki hastalarin hicbirinde yan etki

gozlenmemis olmakla birlikte iyilesme orani %82
olarak (antibiyotik grubunda %64) raporlanmis

* Kontrol ve plasebo gruplari kullanilarak bilimsel

3. th§k1h SOIlll(;larlIl yaylnlanmaSI olarak daha gecerli sonuglar raporlaniyor

4. Bakteriyofaj fenomeninin tam Olarak * Yayinlar Rusga ve Dogu Avrupa dillerinde
aciklanamamasi

5. Terapi etkinligini raporlayacak e T
kontrolli klinik ¢alisma yoklugu © Lol al

The world is polarized into two camps; Free Democratic

6. II. Dunya Sava§1 ve Soguk Sava§ Nations (USA) vs Communist (USSR)
donemindeki iki kutuplu diinya : -

d’Herelle, 1946, F. Les Pérégrinations d’un Microbiologiste. Paris: Archives de l'Institute Pasteur



The Cold War
Neden unutuldu / e e = Do
unutturuldu? _

3. Celiskili sonuclarin yayinlanmasi

4. Bakteriyofaj fenomeninin tam olarak
aciklanamamasi

5. Terapi etkinligini raporlayacak
kontrolli klinik calisma yoklugu

6. II. Diinya savasi ve Soguk savas
donemindeki iki kutuplu diinya

7. Antibiyotiklerin kesfi

d’Herelle, 1946, F. Les Pérégrinations d’un Microbiologiste. Paris: Archives de l'Institute Pasteur



Antibiotic class
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Antibiotic discovery

and resistance timeline TETRACYCLINES

Thanks to PENIGILLI

...He Will Come Home !

Date of
resistance
identified

1953 1985 1

Date of
discovery

Year 'IIIIIIII|IIIIIIIII‘IIIIIIII|I|I|IIIlI!IlIIIIIIlIllIlIIII‘lIllIIIlllIIlIIIIIrIIII.. ¢ sall
1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
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GLOBAL A failure to address the problem of

antibiotic resistance could result in:

1om Costing
deaths £66
by 2050 trillion



Faj terapinin Bati'da
veniden kesfi |

* Antibiyotik direncine karsi yeni
strateji arayisi

* |ki kutuplu dUnya anlayisi asilmasi

* Sovyet ve Polonya literaturu
Ingilizceye kazandirilmasi

GLOB AL A failure to address the problem of

antibiotic resistance could result in:

10m Costing

deaths £66
by 2050 trillion

Chanishvili, 2012, Phage therapy--history from Twort and d’Herelle through Soviet experience to current approaches. Adv Virus Res.



Int J Dermatol. 2002 Jul;41(7):453-8.

A novel sustained-release matrix based on biodegradable poly(ester amide)s and impregnated
with bacteriophages and an antibiotic shows promise in management of infected venous stasis
ulcers and other poorly healing wounds.

Markoishvili K', Tsitianadze G, Katsarava R, Morris JG Jr, Sulakvelidze A.

» Diyabetik ayak- tedavi edilemeyen 94 hasta
» PhagoBioDerm-faj + antibiyotik + analjezik

» P. aeruginosa, E. coli, S. aureus,
Streptococcus ve Proteus icin litik faj

» Hastalarin %70'inde (67/96) tamamen
iyilesme (6 glin ile 15 ay arasinda)

- Nowv. 21 . . e ee
- Dec. 21 » 24’(inde Ulserde kii¢ctlme
- Jan. 25
- Mar. 27

NN NA

» 5 hastada iyilesme yok

Trophic ulcer, female, 81 yr.

» Herhangi bir sistemik etki kaydedilmemis



Faj terapinin Bati'da
veniden kesfi |

* Antibiyotik direncine karsi yeni
strateji arayisl

Iki kutuplu diinya anlayisi asilmasi

Sovyet ve Polonya literatiri

Ingilizceye kazandiriimasi 4 @
i L
* Teknolojik ilerlemeler, NGS ve ( &

genomik bilimi

Chanishvili, 2012, Phage therapy--history from Twort and d’Herelle through Soviet experience to current approaches. Adv Virus Res.



Anna Kuchment

THE

FORGOTTEN
CURE ITA S T EIE IR E

The Past and Future of PHAGE THERAPY?
FPhage Therapy

For 100 Years, a Successful Alternative to
Conventional Antibiotic Treatments

@Springcr
PA UL ENDERS

SCIENCE AND MEDICINE JunN 21 f - g @

She drank live viruses for
two weeks. It worked

https://www.dallasnews.com/news/science-medicine/2018/06/21/cured-virus-rowlett-woman-receives-experimental-treatment-debilitating-infection
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Glunumiuzde faj
terapi

Oral (tablet ya da likit)
Rektal

Lokal (yikama suyu ya da krem)
cilt, goz, kulak, nazal mukozaya

Aerosol
Intrapleural enjeksiyon
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Journal of Wound Care, WOL. 18, NO.&| Research & normal

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

D.D. Rhoads, R.D. Wolcott =1, M.A. Kuskowski, B.M. Wolcott, L.5. Ward, A. Sulakvelidze

Published Online: 29 Sep 2!’.]13| https://doi.org/10.12968/jowc.2009.18.6.42801

Abstract

Objective:

This phase 1 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 12 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 signifi cant 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 IT efficacy study.
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Novel Phage Therapy Saves Patient with Multidrug-
Resistant Bacterial Infection

Intravenous viruses are used to target deadly bacterium,; dramatic case suggests
potential alternative to failing antibiotics

April 25, 2017 | Scott LaFee and Heather Buschman, PhD

cientists and physicians at University of California San Diego School of Medicine,

working with colleagues at the U.S. Navy Medical Research Center — Biological

Defense Research Directorate (NMRC-BDRD), Texas A&M University, a San Diego-
based biotech and elsewhere, have successfully used an experimental therapy involving
bacteriophages — viruses that target and consume specific strains of bacteria — to treat a
patient near death from a multidrug-resistant bacterium.

The therapeutic approach, which has been

Phage Therapy y i 5 B
submitted to a peerreviewvwed journal, is

scheduled 1o be featured in an oral
Phage Treaﬁment SENS presentation tomorrow at the Centennial
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Celebration of Bacteriophage Research at the
Institute Pasteur in Paris by Biswajit Biswas,
MD, one of the case study’s co-authors and
chief of the phage division in the Department

_‘l Pr— Antimicrobial Agents EXPERIMENTAL THER
{ SocETY FoR Octobar 2017 Volume 61 Issue 10
— micromcwocy |ANA Chemotherapy hitps fidol org
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Development and Use of Personalized Bacteriophage-
Based Therapeutic Cocktails To Treat a Patient with a
Disseminated Resistant Acinetobacter baumannii
Infection

Robert T. Schooley?, Biswajit BiswasP-© Jason J. Gill9®, Adriana Hernandez-Morales®, Jacob
Lancaster®, Lauren Lessor®, Jeremy J. Barr®.2, Sharon L. Reed® ", Forest Rohwer9, Sean Benlerd,
Anca M. Segall9, Randy Taplitz?, Davey M. Smith?, Kim Kerr?, Monika Kumaraswamy 2, Victor
MNizet'), Leo Lin', Melanie D. McCauley ™, Steffanie A. Strathdee®, Constance A. Benson ¥, Robert K.
Popek, Brian M. Lerouxk, Andrew C. Picell, Alfred J. Mateczun P, Katherine E. Cilwa", James M.
RegeimbalP, Luis A. Estrella®, David M. WolfeP, Matthew S. Henry®.S, Javier Quinones®.©, scott
Salka™, Kimberly A. Bishop-Lilly®-°, Ry Young® ', Theron Hamilton®

2 Department of Medicine, University of California, San Diego, La Jolla, California, USA
b Biological Defense Research Directorate, Naval Medical Research Center, Frederick, Maryland, USA
< Henry M. Jackson Foundation, Bethesda, Maryland, USA

4 Department of Animal Science, Texas A&M University, College Station, Texas, LUSA
® Center for Phage Technology, Texas A&M Agrilife Research and Texas A&M University, College Station
Texas, USA

f Department of Biochaemistry and Biophysics, Texas A&M University, College Station, Texas, USA



Study protocol | Open Access Condition or disease § Intervention/reatment § Phase O

Bacteriophages for treating urinary tract Bl i ani e i i -
rug: Antibiotics
infections in patients undergoing transurethral T RR—
resection of the prostate: a randomized, e il
placebo-controlled, double-blind clinical trial b e il
Estimated Envoliment @: 81 participants
Lorenz Leitner @ , Wilbert Sybesma, Nina Chanishvili, Marina Goderdzishvili, Archil Chkhotua , ANlocation: Randomized
Aleksandre Ujmajuridze , Marc P. Schneider, Andrea Sartori, Ulrich Mehnert, Lucas M. Bachmann and Intervention Model: Parallel Assignment
Thomas M. Kessler Masking: Double (Participant, Care Provider)

Primary Purpose: - Treaiment

BMC Uralogy BMKC series - open, inclisive and trusted 2017 17:90 Offcia Tite: Becterophages forTreatng Urnary Tractnfectons i Ptients Undergaing Transurethval Resecton ofhe Prostate: A Rendornized, Pacebo-

ﬂps: / !do'\'_org,f 10.11RA/e17R94-M7-N7R-A © The Authnricy 2017
Received: 9 May 20

isvicre , 2017, Uriner sistem enfeksiyonu tanili 81 hastaya intravezikal faj
kokteyli uygulamasinin basarili sonuclarini raporlamislardir

Jennes et al. Criscal Cae (2017) 21:129

DOI 10.1186/513054017-1709 Crltlcal Ca re

LETTER Open Access

CrossMark

Use of bacteriophages in the treatment of ®

colistin-only-sensitive Pseudomonas Belgika, 2017, tek vaka, P.aeuroginosa’ya bagli

aerug’nf)sa se'pt.lcaemla In a patient with dekiibit enfeksiyonu ve sepsis, 6 saat iv. infiizyon
acute kidney injury—a case report (10 giin), Yara irrigasyonu, Kan kiiltirii negatif

Serae Jennes'. Maia Merabishvili’, Patrick Soentjens’, Kim Win Pang’, Thomas Rose', Elkana Ke:
Olivier Soete', Pierre-Michel Francois', Simona Teodorescu', Gunther Verween’, Gilbert Verbeke
Daniel De Vos® and Jean-Paul Pirnay” ®
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PhagoBurn projesi &2 PhagoBurn

Belcika, Fransa ve isvicre’den 11 merkez
Acik etiketli, randomize kontrolli

E.colive P.aeruginosa ile enfekte yanik
yaralarinda faj terapi toleransinin ve
etkinliginin degerlendirilmesi

Avrupa Birligi Horizon-PF7 programi
kapsaminda destekle (4.3 milyon Euro)

220 hastaya faj terapi uygulanmasi
planlamaktadir
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PhagoBurn projesi

Efficacy and tolerability of a cocktail of bacteriophages to
treat burn wounds infected by Pseudomonas aeruginosa
(PhagoBurn): a randomised, controlled, double-blind
rhase 1/2 trial

Patrick jault, Thomas Leclerc, Serge Jennes, jean Pauw! Pirnay, Yok-Al Que, Gregory Resch, Anne Frangoise Rousseaw, Frangois Ravat, Herwé Carsin,
Ronarn Le Floch, jean Vivien Schaal, Charles Soler, Cindy Fevre, Isabelle Arnaud, Laurent Bretaudeaw, [éréme Gabard

Summa

Backg rDUI'IWd Wound infections are the main cause of sepsis in patients with burns and increase burn-related morbidity
and mortality. Bacteriophages, matural bacterial wviruses, are being considered as an alternative therapy to treat
infections caused by multidrug-resistant bacteria. We aimed to compare the efficacy and tolerability of a cocktail of
Iytic anti-Pseudomonas acruginosa bacteriophages with standard of care for patients with burns.

Findings Between July 22, 2015, and Jan 2, 2017, across two recruitment periods spanning 13 months, 27 patients
were recruited and randomly assigned to receive phage therapy (n=13) or standard of care (n=14). One patient in the
standard of care group was not exposed to treatment, giving a safety population of 26 patients (PP1131 n=13, standard
of care n=13), and one patient in the PP1131 group did not have an infection at day 0, giving an efficacy population of
25 patients (PP1131 n=12, standard of care n=13). The trial was stopped on Jan 2, 2017, because of the insufficient
efficacy of PP1131. The primary endpoint was reached in a median of 144 h (95% CI 48—not reached) in the PP1131
group versus a median of 47 h (23-122) in the standard of care group (hazard ratio 0-29, 95% CI 0-10-0-79;
p=0-018). In the PP1131 group, six (50%) of 12 analysable participants had a maximal bacterial burden versus
two (15%) of 13 in the standard of care group. PP1131 titre decreased after manufacturing and participants were
given a lower concentration of phages than expected (1x102 PFU/mL per daily dose). In the PP1131 group, three
(23%) of 13 analysable participants had adverse events versus seven (54%) of 13 in the standard of care group. One
participant in each group died after follow-up and the deaths were determined to not be related to treatment. The
ancillary study showed that the bacteria isolated from patients with failed PP1131 treatment were resistant to low
phage doses,

Interpretation At very low concentrations, PP1131 decreased bacterial burden in burn wounds at a slower pace
than standard of care. Further studies using increased phage concentrations and phagograms in a larger sample
of participants are warranted.

Funding European Commission: Framework Programme 7.
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Lancet Infect Dis 2018
Published Online

Octaber 3. 7018
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260 PT requests

1

260 requests for additional
information (file)

l
* +

190 completed files 70 did not respond
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Phage therapies for superbug
infections are being tested in
Belgium

Bacteria-killing viruses can be used to treat antibiotic-resistant superbugs, and
the approach has been tried in more than 100 people in Belgium since a 2019
change in regulations

Q@OODDO OO

HEALTH 18 January 2022

By Michael Le Page
+

Multidisciplinary meeting
2

|

15 treated {12 in GAMH)

175 referred to other PT
centers

Figure 1

Patient care workflow in phage therapy at the Queen Astrid military hospital in Brussels (Belgium). PT, phage therapy:
QAMH, Queen Astrid military hospital.

Djebara, S. et al. (2019). Processing phage therapy requests in a Brussels military hospital: lessons identified. Viruses, 11(3), 265.



A Retrospective, Observational Study of 12 Cases of

nature communications e T A e WV AL o -

Expl v
plore conte Open access Protocol ‘omes

=7 BMJ) Open Standardised treatment and monitoring ..
JOURNAL ART protocol to assess safety and tolerability '
Develog of bacteriophage therapy for adult and 1091,
Bacteric paediatric patients (STAMP study):
Adjunct protocol for an open-label, single-

Resistal arm trial

Jennifer M Dz
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Fajin klinik kullanimi ile ilgili
kaygilar

- Canli viras insan hucresini hedefler mi?
- Faj konakgisina antimikrobial direng/virtilens gen tasir mi?

. Ozellikle IV kullanimda advers cevap olusur mu?
- Anaflaksi literatiirde yok
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MINIREVIEW —Virology

Safety and efficacy of phage therapy via the
intravenous route

ABSTRACT

Increasing development of antimicrobial resistance is driving a resurgence in interest in phage therapy: the use of
bacteriophages to treat bacterial infections. As the lytic action of bacteriophages is unaffected by the antibiotic resistance
status of their bacterial target, it is thought that phage therapy may have considerable potential in the treatment of a wide
range of topical and localized infections. As yet this interest has not extended to intravenous (IV) use, which is surprising
given that the historical record shows that phages are likely to be safe and effective when delivered by this route. Starting
almost 100 years ago, phages were administered intravenously in treatment of systemic infections including typhoid, and
Staphylococcal bacteremia. There was extensive IV use of phages in the 1940s to treat typhoid, reportedly with outstanding
efficacy and safety. The safety of IV phage administration is also underpinned by the detailed work of Ochs and colleagues
in Seattle who have over four decades’ experience with IV injection into human subjects of large doses of highly purified
coliphage PhiX174. Though these subjects included a large number of immune-deficient children, no serious side effects
were observed over this extended time period. The large and continuing global health problems of typhoid and

Staphylococcus aureus are exacerbated by the Increasing antibiotic resistance of these pathogens. We contend that these
infections are excellent candidates for use of IV phage therapy.

Keywords: bacteriophage therapy; Staphylococcus aureus; typhoid; intravenous route



-ajin klinik kullanimi ile ilgili
caygllar

- Canlivirts insan hicresini hedefler mi?
- Fajin direncg/virlilens gen tasir mi?

. Ozellikle IV kullanimda advers cevap olusur mu?
- Anaflaksi literatlirde yok

0 Faj-notralizer antikorlar?

0 Veri az, tedavi basarisini etkilemedigi yonunde
0 Bakteriyel direnc gelisir mi?

* Faj reseptorlerini bloke edebilir

 “Abortive infection” mekanizmasini kullanabilir
 CRISPRs



Fajin klinik kullanimi
ile ilgili zorluklar

- Kisiye 6zel faj preparati
hazirlamanin zaman almasi

- Belirli periyotlarla var olan
stoklarin aktivite kontrol

. Patentleme zorluklari

- Bati’daki reglilasyonlar ve
deneyimli bilim insani azlig

P
HUNTING e

NIGHTMARE
BACTERIA




Son sOzler

v Oldukca spesifik

v Cevreden izole edilebiliyor




Faj kaynagi
nerelerdir?

Aquatik ortamlar
1ml - 108
Toprak

11 - 107 “é oW
Biyosferde 103°—1032 faj partikulu Bl By
Saniyede 1023 faj enfeksiyonu ’

Sulakvelidze A, 2001. Bacteriophage therapy. Antimicrob Agents Chemother



Son sOzler

v Oldukea spesifik
v Cevreden izole edilebiliyor
v XDR-MDR bakteriler icin alternatif
v Rapor edilmis ciddi yan etkisi yok
v Gereksiz kullanim (!) Tek Saghk
v ' Tarihinden ders alinmali!
v'Dogru litik fajlarin se¢imi
v’ Iyl tanimlanmasi
v Biyolojisinin iyi anlasilmasi
v"Genom analizi
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