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Pediatrics International (2005) 47, 267-273

Original Article

B-lactam antibiotic resistance in aerobic commensal fecal flora of
newborns

MURAT DUMAN,! HAKAN ABACIOGLU,? MERAL KARAMAN,? NURAY DUMAN! AND
HASAN OZKAN!

Departments of ' Pediatrics and *Microbiology, Faculty of Medicine, Dokuz Eyliil University, Izmir, Turkey

Table 4 Risk factors for colonization with ESBL-producing

MICroorganisms
Risk factors RR 95%Cl P
Gestational age - - 0.750
9 Birthweight (<1500 g) 22.02 1.60-309.90 0.021
Vaginal delivery 352 1.25-9.92 0.017
Sex (male) 2,61 1.08-6.28 0.031
Failure to feed breast milk - - 0.818
:  atd : ) 2 Maternal antibiotic usage 38l 1.07-13.50  0.038
The only risk factor for colonization with ESBL-producing g, viiic usage of infant 1405 1.19-164.62  0.035
bacteria after discharge from the hospital was failure to feed Intravenous application _ _ 0.647
breast milk (relative risk [RR], 7.6; 95% confidence interval Total parenteral feeding - - 0.834
lCI], 1.24-47.58: P= ﬂms) Nasu:gasmc feeding 0.05 0.004-0.064 0.021
Ventilatory therapy - - 0.862
=== Premature rupture of 7.41 1.19-4590  0.031
membrane
Duration of hospitalization - - 0.744
(=5 days)
Groups
Control group (references)
Neonatal ward group - - 0.544

NICU group - - 0.804
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ARTICLES

A human gut microbial gene catalogue
established by metagenomic sequencing

ARTICLE

doi:10.1038/nature11209

A framework for human microbiome
research

The Human Microbiome Project Consortium®*



Many Corynebacterium
species characterize
different body sites: &

C. matruchoti

Propionibacterium acnes
lives on the
skin and
nose of most

A map of
diversity

. - ~ Py P peaple the plague
n th e h uman Streptococcus dominates C.t :r:culens
- = the oral cavity with s
microbiome S. mitis > 75% in the Ciomppertstedt
.41

Lactobacillus species
(L. gasseri, L. jensenii,
W L. crispatus, L. iners)
o are predominant

¢ but mutually
exclusive in Several Prevotella species are
the vagina present in the gastrointestinal
v g tract. P copriis present in
|0 v To% of the subjects and
% dominates the intestinal

F flora when present
4 -

Staphylococcus

epidermidis Na
colonizes \
external "
body sites

¢====  pacteroides

! is the most
i abundant
! - genus in
5 s . the gut
! - of almost
- == all healthy
Commensal | == subjects
microbes ! ]
Potential H -
pathogens == Campylobacter includes

opportunistic

-

' pathogens,
but members §
live inthe @&
The four most iti
oral cavities
abundant phyla of most
(O Actinobacteria healt:'ly_
P people in
O Bacteroidetes the cohort

(O Firmicutes
@ Proteobacteria

Low abundance phyla

@ Chleroflexi () Spirochaetes “? . s 3 Ch&akP .

@ Cyanocbacteria @ Synergistetes ".f% \

: Eﬂiﬂﬂ:ﬁ?a = ;ﬁﬂfﬁ?ms 1“‘~-.‘__ Vagina E. coli is present in the gut of

(0 Lentisphaerae @ Verrucomicrobia T f——— skin : the majority of healthy subjects :

but at very low abundance
Trends Genet. 2013 Jan; 29(1): 51-58.



MICROBIOME

The Placenta Harbors a Unique Microbiome
Kjersti Aagaard,’*** Jun Ma,'? Kathleen M. Antony,’ Radhika Ganu,' Joseph Petrosino,* James Versalovic®

B-C <0.2 mummmm

Tongue

www.ScienceTranslationalMedicine.org 21 May 2014 Vol 6 Issue 237 237ra65



Exploring preterm birth as a polymicrobial disease: an
overview of the uterine microbiome

Matthew 5. Payne* and Sara Bayatibojakhi

Dark shading= PTB
Medium shading= PTB/Term
Light shading = Term

Front Immunol 2014;5: 595



http://med.stanford.edu/news/all-news/2015/12/new-technique-reveals-gut-

% S tal] ford bacteria-diversity.html

MEDICINE | News Center

FROMT PAGE ALL MEWS TOPICS MULTI
—
(i B oo NG 9

Stunning diversity of gut bacteria uncovered by new
approach to gene sequencing devised at Stanford

The many microbes living in our intestines are far more diverse than once
suspected, a new genomic technique reveals.

b]=emry A collaboration between computer

scientists and geneticists at Synthetic long-read sequencing reveals intraspecies diversity in the human

Stanford has producad a novel microbiome. Kuleshov V, Jiang C, Zhou W, Jahanbani F, Batzoglou S, Snyder M.
technique fo- mapping the diversity Nature Biotechnology. 14 December 2015. 10.1038/nbt.316.

of bacteria living in the human gut.

The new approach revealed a far
more diverse community than the researchers had
anticipated. “The bacteria are genetically much
more heterogeneous than we thought,” said
Michael Snyder, PhD, professor and chair of
genetics.

Any two humans typically differ by about 1in ?
1,000 DMA bases, whereas bacteria of the same
species may differ by as many as 250 in 1,000,



Oteki genomlarimiz?




Simbiyotik etkilesimler

Meta-organizma

/ R

Mitokondriyom
\ \4

Nature Reviews Microbiology 11, 639-647 (2013) den gelistirilerek yeniden

Gizilmigtir.

Saglik

Hastalik



Simbiyoz

* Benzer olmayan iki organizmanin birlikte

yasSamasl
 Anton de Bary 1878

* |ki organizma arasinda kalitsal dedisim

potansiyeli tasiyan etkilesimler
* Francis Patrick Ryan 2016



Kalitimi degistirmenin tek yolu
mutasyon degildir.

Degisim Genetik dizide | Degisimin dogasi
mekanizmasi | degisim

Mutasyon Evet Rastlantisal
Birikici

Epigenetik Hayir Rastlantisal degil
Birikici

Simbiyogenez  Evet Rastlantisal degil
Hizl

Hibridogenez Evet Rastlantisal degil
Hizli

Secilimin etkili Cevresel
oldugu diizey etkilenim
Gen Hayir (?)

Organizma

Epigenetik kalitim Evet
sistemleri
Holobiyont diizeyi Hayir

Hibrit genom diizeyi Hayir

APMIS 2016; 124: 11-19.



Crisp et al. Genome Biology (2015) 16:50 N .
DO 10.1186/%13059-015-0607-3

’ Genome Biology
RESEARCH Open Access

Expression of multiple horizontally acquired
genes is a hallmark of both vertebrate and
invertebrate genomes

Alastair Crisp'", Chiara Boschetti'', Malcolm Perry'~, Alan Tunnacliffe’” and Gos Micklem™™



Simbiyont ve Holobiyont

holobiyont

simbiyont

simbiyont

simbiyont

APMIS 2016; 124: 11-19.



Insanin tarihinde ¢ ®nemli holobiyontik
olay

mikrobiyota mitokondri endojen retrovirusler

100-150 milyon yil 6nce




Mitokondrinin oykusu

a . .
Proteobacteia * Endosimbiyoz kurami (2-3
oo\ milyar yil 6nce)
: Eukar}fchc R
innovations % [ ) Moza I k ya pl
 hacte \&) — Cembersel DNA
proteins
— prokaryotik ribozom
 ost during y % ~400 Proteins H;:Ea;eﬂuclﬂar ] . ] .
evolution =] [ P | | E25000 proteins — Faj kokenli DNA polimeraz
mtDMNA
13 proteins

- ~1,100 Proteins

D T

374 | NATURE | VOL 491 | 15 NOVEMBER 2012



Eukaryotic cell N
Mitochondrion

DAMPs

Formyl Bacterial] |tﬂchnndrlal Formyl
_peptides DNA | peptides_

Meutrophil
chemotaxis

Acute lung injury

Nature 464, 41-42 (2010).

* Dogal bagisik yanitlarin
baslatiimasi
— PAMP (mikroplar)
— DAMP (mitokondri)



Mikroplar mitokondri ile etkilesir

Metabolic Regulators and _
Lipids at the MAM @ Kxas-ub
Ca?*, ROS, ATE, AWy, @ K63-Ub
phospholipids, cholesterol, @ Phosphorylation
ceramidies D ik s

RIG-1 activated upon

Pf\ sensing viral RNA
.

MFN2

Signaling Membrane extraction and
factors protecsome degradation
recruited of FL-MAVS

—— Transcriptional
((mf; activation of

a antiviral signaling

Induce anti-inflammatory IL-10
Induce relase of GLP-1

Rearranged

Golgl membranes
to recruit TRAF3

FEMS Pathogens and Disease’ 2016’ Vol. 74' No. 1 Vazquez C, Horner SM. 2015. MAVS coordination of antiviral innate immunity. J Virol 89:6974 —6977. doi:10.1128/JV1.01918-14.



RESEARCH ARTICLE

ANTIBIOTICS

Bactericidal Antibiotics Induce Mitochondrial
Dysfunction and Oxidative Damage in
Mammalian Cells

Sameer Kalghatgi,'* Catherine S. Spina,’?>* James C. Costello," Marc Liesa,’
J. Ruben Morones-Ramirez,’ Shimyn Slomovic,' Anthony Molina,*
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www.ScienceTranslationalMedicine.org 3 July 2013 Vol 5 Issue 192 192ra85



Mikrobiyota Uzerindeki secici baskilar

Secici baski

Diyet

Diyet
Agir metaller
Arsenik

Diyet

Agir metaller
Dezenfektanlar
Antibiyotikler

Genes (Basel). 2015 Sep; 6(3): 841-857



Th21’in evrimi

Selective Agent Resistome element

n mer operon
Mercury pre-1900 :

Quaternary ammonium early £

intl1  qgacE Tn 1
19305 M2 e HDATH
* 11
Sulphonamide late ';'“‘; ;'Jsuu\‘n\
1930s A
(|
o E—Dﬂi e e
Diverse antibiotics e 1o 1l S
1950s to present

diverse gene cassettes

Genes (Basel). 2015 Sep; 6(3): 841-857
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Atasal cesitliligi kaybediyoruz...

Bacteroides, Roseburia, Faecalibacterium, Streptococcus, Alistipes, Lachnobacterium,

> Clostridium
2x Bifidobacterium, Subdoligranulum, Paraprevotefia ﬁ

.5x Olsenella, Slackia

.2x Dialister, Methanobrevibacter, Fibrobacter, Sporobacter, Syntrophococcus T e p, o

(n=48

5x Asteroleplasma, Slackia

2 Butyricicoccus, Fibrobacter, Osciflibacter,

Anaerostipes, Sporobacter,
5x Lactococcus

2x Enterococcus, Lactobacillus Pa?:f%gg)dy s
2x Collinsella, Butyricicoccus
10 MY 1.5-2.6 MY
2x Veillonella, Lactobacillus
2x Oribacterium
5x Bifidobacterium, Streptococcus
2x Clostridium Pa(?] p_a%scus
PNAS | November 18, 2014 | vol. 111 | no. 46 | 16431-16435 Gorilla gorilla

(n=186)



MICROBIAL ECOLOGY

The microbiome of uncontacted Amerindians

Clemente et al. Sci. Adv. 2015;1:1500183 17 April 2015
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Yanomami’lerin sasirtici zenginligi

bilinen en ylksek filogenetik ve islevsel cesitlilik
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204
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UsA
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D 4
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Clemente et al. Sci. Adv. 2015;1:e1500183 17 April 2015

Functional diversity (observed KOs)
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Mikrobiyomdaki antibiyotik direnc genleri
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ig. 3. Representative AR genes captured through functional metage-
omic selection of Amerindian oral and fecal microbiota. (A} Maximum
kelihood (ML) tree of ceftazidime-resistant FBPs from Amerindian oral mi-
robiota (Blue) and their top blastx hits in NCBI nr (black). (B) Identity (%) of
e 28 AR genes to their top hits in HMP and MetaHIT (blastn). Fourteen
ligned to MetaHIT, all isolated from fecal microbiota. (C) Chloramphenicol

Clemente et al. Sci. Adv. 2015;1:1500183 17 April 2015

acetylransferase {cat) from 023_CH_21 and homologs in NCBI nt (nucleo-
tide database). Dashed lines indicate 99% identical sequences. Dashes in-
dicate omitted sequence (B487.25716). (D) tetW from F6_TE_1 and
homologs in MCEI nt. Dashed lines indicate 98 to 99% identical sequences.
Sequences are to scale. Yellow, AR gene; red, other resistance genes; green,
mobile genetic elements; purple, bacteriophage genes; blue, other.



Antibiyotiklerin tarihi v.«. antibiyotikler
neden var?

¢ Mllya rlarca YIIdlr Varl (Microbiol. Mol. Biol. Rev. 2010; 74, 417-433, Trends

Microbiol. 2012; 20, 157-159. )

* Dogal ortamda kisith kaynaklara erisim
acisindan Ureticisine secici avantaj sagliyabilir?

e Hucreler arasi sinyal iletiminde rolG vardir? euas

2006; 103: 19484-19489)
— Ornek: Biyofilm olusumu



Toprak: biyoaktif molekillerin kaynagi

A new antibiotic kills pathogens without
detectable resistance

Losee L. Ling'*, Tanja Schneider®**, Aaron J. Peoplea Amy L. Spoering', Ina Engels>*, Brian P. Conlon*, Anna Mueller®~,
TF. Sr.habe:rle33 Dallas E. Hughes Slava Epstein®, Michael Jones’, Linos Lazarides’, Victoria A. Steadman’, Douglas R. Cohen’,
Cintia R. Felix!, K. Ashley Fetterman', William P. Millett’, AnthGIwG Nitti', AshleyM Zullo', Chao Chen* & Kim Lewis®

Antibiotic resistance is spreading faster than the intreduction of new compounds into clinical practice, causing a public
health crisis. Most antibiotics were produced by screening soil microorganisms, but this limited resource of cultivable
bacteria was overmined by the 1960s. Synthetic approaches to produce antibiotics have been unable to replace this
platform. Uncultured bacteria make up approximately 99% of all species in external environments, and are an untapped
source of new antibiotics. We developed several methods to grow uncultured organisms by cultivation in situ or by using
specific growth factors. Here we report a new antibiotic that we term teixobactin, discovered in a screen of uncultured
bacteria. Teixobactin inhibits cell wall synthesis by binding to a highly conserved meotif of lipid I (precursor of
peptidoglycan) and lipid III (precursor of cell wall teichoic acid). We did not obtain any mutants of Staphylococcus
aureus or Mycobacterium tuberculosis resistant to teixobactin. The properties of this compound suggest a path towards
developing antibiotics that are likely to avoid development of resistance.

Sample

Sensor
wells

22 JANUARY 2015 | VOL 517 | NATURE | 455 APPLIED AND ENVIRONMENTAL MICROBIOLOGY, Apr. 2010, p. 2445-2450



Direnc genlerinin (DG) kdkeni

* Direnc genlerinin tarihi de cok eskilere
dayantr.

— “Serin B-laktamazlar” 2 milyar yildan uzun suredir var (orug
Resist Updates 2004; 7: 111-123)

— Bering bolgesinde 30,000 yillik donmus sedimentlerde 3-
laktam, tetrasiklin ve glikopeptit antibiyotiklere karsi direnc

genleri (Nature 2011;477: 457-466)

— OXA [3-laktamazlar plazmitler Gizerinde milyonlarca yildir

tasiniyor (. Mol. Evol. 2002; 55, 314-321)



Direnc genleri neden var?

* Uretici (producer) hipotezi

— Antibiyotik Greten mikroorganizmalar kendilerini korumak
icin direnc gelistirir (pnas 1973; 70:2276-2280)

* Dirence neden olan genler orijinal konaginda
timuyle farkl bir isleve sahip?

— Providencia stuartii’deki 2-N’-asetiltransferaz normal islevi
peptidoglikan modifikasyonu ancak aminoglikozitleri de

parca | IYOT (Front. Biosci. J. Virtual Libr. 4, D132 — D140).



Context matters — the complex interplay between resistome

genotypes and resistance phenotypes
Gautam Dantas’? and Morten OA Sommer>*

Current Opinion in Microbiology 2012, 15:577-582
Definitions

Antibiotic resistance: A phenotype, which is related to the ability of an
arganism to grow in the presance of an antibiotic.

Antibiotic resistome: A collection of genes, that is capable of con-
ferring resistance towards antibiotics when expressed in a susceptible
Organism.

Silent resistance gene: A gana, which does not confer resistance to its
native hiost, yet is capabla of confarring resistance whean axprassed in
other hosts

s M n, . [DUNR

Yatay gen aktarimi



Yatay gen aktarimi

Conjugation Transformation

N4

Transduction Gene transfer agents

Frontiers in Microbiology | www.frontiersin.org 1 February 2016 | Volume 7 | Article 173



Barsak viromundaki fajlarin cogu
thmhi fajlardir.

e Occasionally, the prophage may

PR DA Phage attaches excise from the bacterial chromosome
% ﬂﬂ:l i to host cell and by another recombination event,
(double stranded) |r||a~r.:ts DNA initiating a lytic cycle

/ Q;j\”/( ) ) "*'.2?;::5:
C) % i (0OD) wmme (O O)

CE" |y333 r.e|g.a5|ng Phagﬂ DNA Cirﬂu‘ﬂl"il'eﬁ- and enters Lvsﬂgen|¢ bacterium
phage virions lytic cycle or lysogenic cycle rep roduces normally

pr Bundios
N \< =

@ New phage DNA and Fhage DNA integrates within the
proteins are synthesized bacterial chromosome by recombination,
and assembled into virions becoming a prophage

Capyright € 2004 Pearson Edusation, Ine., publishing as Bergamin Cummings,



Faj-mikrobiyota etkilesimleri

» Bakteri populasyon blytklugini/dagilimini
kontrol eder.

* Konakcilarinin cevresel kosullara uyumunu
arttirir/saglar.

* Antibiyotik direnc¢ genlerinin biriktiricileridir.



Konakcilarinin cevresel kosullara
uyumunu arttirir/saglar.

e Karbohidrat ve aminoasit metabolizmasinda gorev
alan cok sayida gen kodlarlar.
e Ornek: musin ile etkilesen BACON domeyni

e Kriptik profajlar bakterilerin olumsuz kosullara
dayanmalarini saglar.
« Ornek: antibiyotik, ozmotik, oksidatif stres, vb



Donor cell

| &l

|
prophage
|

Antibiyotik direnc genleri, fajlar ve
faj-iliskili elemanlar

Receptor cell

A

¢ @

Specialized

icles
%Ltransducticn

| '&_\@“‘

[ =

Generalized

transduction

Joque et ol /Plasmid 79 (2015) 1-7

Requires cell-cell contact

ARGs mobilization in:

O - Plasmids

3 - Integrons/ Transposons
. - Gl (through conjugation)
4, - ICE (through conjugation)

Not cell-cell contact

ARGs mobilization in:
- Phages
- Composed elements
O Plasmid-phage
=3 Transposon-phage

GTA: Gen-transfer agent

e Plazmid-faj
— P. aeruginosa — AP 1 ve AP 12

* imipenem/aztreonam/seftazidi
m direnci
 Genomik ada-faj
— S. aureus faji - SSCmec

* Transpozon-faj
— A. actinomycetemcomitans da
bulunan ve tetrasiklin direnci
kodlayan transpozon



Homeostaz-disbiyoz ve fajlar

Health Disease

X .
N |
¥, L ® 4
e o, |
- » s P ?? o0 . Invasion
Mucosal phage - . Bl e ¢ e T B o
as anti- r N . B crithelial
microbial For : layer by
defense | bacteria? |
PR —,—-"l'll
® = ® @ = s = -
¥ Homeostasis Dysbiosis v
* Increased/altered proliferation of selected
= Proliferation of ‘protective phage’ phage
= Proliferation of ‘protective’ bacterial * Decrease of "protective’ bacterial types
types * |ncrease of ‘pathogenic’ bacterial types.
® * Regulation of gene expression and * Dis-regulation of gene expression and signalling &
signalling pathway activation pathway activation

* Dis-equilibrium of innate and adaptive immune
responses

* Innate and adaptive immune responses

Frontiers in Microbiology | www.frontiersin.org 9 September 2015 | Volume 6 | Article 918



Shifting the balance: antibiotic effects
on host—microbiota mutualism

Benjamin P. Willing*s, Shannon L. Russell**$ and B. Brett Finlay**

© Microbiota AMPs: X Direct target
? Pathogens @ Cathelicidins of antibiotics
e C-typelectins * - Indirect effect

H Secretory IgA A Defensins <" of antibiotics

Nature Rev Microbiol 2011;9: 233



Baglam 6nemli!

e QOperasyon sirasinda barsak oksijene maruz kaliyor

e Post-op hasta ac¢ birakiliyor

» Bakteriler fosfat gibi besin maddelerinden yoksun kaliyor
* Kollajen indirgeyen enzimler aktive oluyor

Normal flora Disrupted microbiome F"Eltﬁn-g.eni: mlcﬁr::hlﬂrnﬂ b
i H ' s ® et -
.;:..,ﬂr_-;.;:':gff-:‘.:”ﬂ W - ®.9 1 g o] v
Bacterial
Transformation
Mormal to an Anastomotic
Anastomosis Disrupting
Healing Phenotype

Curing an anastomotic leak.

Microbe—Volume 11, Number 1, 2016



Yeni yollar...
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DaVolterra RE——

ABOUT US THE CHALLENGES PIPELINE PARTNERSHIPS NEWS & EVENTS CAREERS

DAV132 - Preventing occurence and recurrence of
Clostridium difficile infection

Overview Discovery 5. Preclinical Phase | ; Phase Il ;Phase 1]
DAV132 : : : :

- Concept : Preventing occurence and :
: recurrence of C. difficile infections :

DAV132

= Mechanism of action
— Development status
— About Clostridium difficile
— Publications :
DAV133 ;‘ Concept



Table 2. Pathogen Directed Agents Under Development

oC Tanget Pathogen Compound Sponsor Type of moleouls Developrrent  Direct or Single Target/mechanism of action Morvel
classifi- Stage Adjunctie patn%?m class
cation Therapy specificiy
Carbapenemase-Resistant  Carbavance The Medicines Company Combination of Phase 3, Tier8 Direct & Mo Cell wizll beosynchesis (inhibition of - Yas
Enterobacteriaceas [wiith Funclimg from meropaner & nowvel Adjuncrive PBPs and
[CRE) BARDIA) boron based b- class A
lactarmase inhibitor, carbapenamases)
AP AG0S
Plazomicin Achaogen [with funding wowel aminoglycoside Phase 3, TierB Direct o Protesn synthesis {ribosome) o
TACHN-93) from BARDAY
Metallo-g-lactamase- ATK-AM Allergan & Astradeneca Combination of azrecnam  Phase 273, Direcr & Mo Cell wall beosynthesis {inhibitionof Mo
expressing [walth Fusneclimg from & avibactam Thar Adjunciive PBF3 In swains that express class
Enterobacterlaceas BARDA & the Il B b-lactamases)
‘i Clostridium difficile Bezlotomumab Mearck Ant-toxin B monclonal Regisration  Adjunctie Yeas Taxin B neutralization Yas
antibody
£ SER-100 Seres Therapeutics Encapsulated Firmacute  Phase 273, Adjunctie Mo Microblome (repopulate with Yag
Eubactenal Spares Thar C Eeneficial hacteria)
CR53123 Crastone [with funding Thienopymcinomns Phase 1 Diracs Mo Pratesn synthesls (et thMA Yas
{REP3133) from MIAID) synthezse)
Awsdocin Avidblatics fwith funding Engineered bactenodn Prechncal Diracs Yeas Membrane disruptdon Yag
from MIAIC)
Nefsserla gonorrhoeae Salithromeycin Cempra Fluorokemalide Phase 3, TierB Direct Mo Pratesn synthesis (ribosome) Ko
Zolifladacin Entasis [with funding Spiropyrimecinetrioma Phase 2 Diracs Mo GiyrB swbunit of DA Yas
ETHOG ) Froen MIAICY TopasOmerases
Gepotidacin Glaxosmithkline with Acenaphthens (METD Phase 2 Diracs Mo Giyrd, subaniz of DA Yag
TGS 140044) Fusnahing frorn BARDA) IO SOMerases
PI00ad PFTC Therapeutics Nowvel aminaglycoside, Freclinecal [iract Yag Uindisclosad Yag
ACHM-450
Pseudamenas aeruginasa  POLAE0 Palyphor Macrocycle Phizse 2 Dirace Yes Membrane disruption (LptD) Yag
RGr9ig) peptsamimenc)
MEDI3B02 Meadimmmaumns Bispecific, opsonic Phase 2 Adjunctie Yeas Psl [z skon), Pory (vinulence), Yag
maonoclonal antiocy opsonophagacytc
BRI At (waith Funcling Ant-LPE manoclonal Phizse 2 Adjunctie Yes Seratype 01 strains Yag
from MIAID) antibaochy
Ampliphags ArmphaPhi Bloscences Bacteriophage cockmall Prechncal Diracs Yeas Membrane disruptdon Yag
[wadch Fusneclineg from Cyertic
Fibrosis Foundation)
ME Spero Tharapeutcs Banzamide- benzimidazole Prechnecal Adjunctive Yes Winulemoe inhibizor (W) Yag
i Anticabin Pleds/Sanafi Te':raspe?rﬁc enginesred  Prechmncal Adjunctie Yeas Slderophorne production Yag
= ipocalin
g Methlcillin-resistant MEDMESS Madirmrmans Anti-alpha toxin Phizse 2 Adjunctie Yes Alpha towin neutralzaton Yag
E Sraphylococous manoclonal antiocly
aureus (MRSA] ARZO Aurilis fwith fundling And-alpha osn Phase 2 Adjuncrive Y Alpha towin neutralzaton Yag
Froem MIAICY maonoclonal antibocy
SASPlecT PT2 Phico Tharapedts Mano-celivered” DA Phizse 2 Dirace Yes DA repbeatian Yag
[waith Fusnecling fromn hincling protein
Wellcome Trust)
DE'.:-lc-F Hhilj ) CebioPharm Ayl acndamide Phase 2 Diracs Yeas Farty aced blosynthesis (Fabl) Yag
WAEN-125
CG40059 Crystal Genomics Alkmaypyridinone Phizse 2 Dirace Yes Farty & biogynthesis (Fabil) Yag
ASM100 Arsanis fwith funding Combination of two antd- Prechinecal Adjunctie Yeas Meutralization of six cytolysins Yag

from FFRG)

win monoaclonal
anubodies
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Barsak mikrobiyotasi yeni biyoaktif molekiillerin

kaynagi olabilir.

* Tiyopeptit antibiyotikler, polifenoller, gallik asit ve

pirogallol, vb
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bgc01 (Propionibacterium sp. 5 U 42AFAA, skin, 76%)
Gl = =) =

bgc02 (Eubacterium hallii DSM 3353, stool, 47%)

L)

bgc04 (Corynebacterium accolens ATCC 49725, airways, 47%)
bgc05 (Propionibacterium acnes J139, skin, 100%)

bgc07 (Bacteroides ovatus SD CMC 3f, stool, 46%)

. Synthetic Ecelogy to Control Metabolism
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