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Neanderthal behaviour, diet, and disease inferred
from ancient DNA in dental calculus

Laura 5. Wevrich!, Sebastian Duchene?, Tulien Soubrier’, Luis Arriola’, Bastien Llamas’, James Breen', Alan G. Morris®,

Kurt W. Alr**%' David Caramelli®, Veit Dresely™®, Milly Farrell”, Andrew G. Farrer', Michael Francken'’, Neville Gully",
Wolfgang Haalk!, Karen Hardy'®"?, Katerina Harvari'?, Petra Held", Edward C. Holmes?, John Kaidonis", Carles Lalueza-Fox ',
Marco de la Rasilla'®, Antonio Rosas'™, Patrick Semal'®, Arkadiusz Solrysiak!, Grant Townsend!, Donatella Usai®”,

Toachim Wah!®, Daniel H. Huson®™, Keith Dobney*»*%% & Alan Cooper!

Recent genomic dala have revealed multiple interactions belween
Neanderthals and modern humans', but there is currently little
genelic evidence regarding Neanderthal behaviour, diet, or disease.
Here we describe the sholgun-sequencing of ancient DNA from
five specimens of Neanderthal calcified dental plaque (calculus)
and the characterizalion of regional differences in Neanderthal
ecology. Al Spy cave, Belgium, Neanderthal diel was heavily meal
based and incuded woolly rhinoceros and wild sheep (mouflon),
characteristic of a steppe environmenl. In conlrasl, no meal was
detected in the diet of Neanderthals from El Sidron cave, Spain, and
dietary components of mushrooms, pine nuls, and moss refllected
forest gathering™*, Differences in diet were also linked to an overall
shifll in the oral bacterial communily (microbiota) and suggested
thal meal consumplion contribuled to substantial variation within
Neanderthal microbiota. Evidence for sell-medication was delected
in an El Sidrén Neanderthal with a dental abscess® and a chronic
gastroinlestinal pathogen ( Enlerocylozoon bieneusi). Melagenomic
data [rom this individual also conlained a nearly complete genome
ol the archaeal commensal Methanobrevibacter oralis (10.2 % depth

purposes®, As a resull, Neanderthal diet remains a topic of considerable
debate, with limited data on the specific animals and plants directly
consumed or the potential effects on Neanderthal health and disease.
Although genomic studies continue to reveal evidence of inter-
breeding between anatomically modern humans and Neanderthals
across Eurasia’, little is known about the health consequences of these
interactions. The genetic analysis of Neanderthal dental calculus
represents an opportunity to examine this issue and to reconstruct
Neanderthal diet. behaviour. and disease'”. Here, we report the
first genelic analysis of dental calculus from five Neanderthals (two
individuals from El Sidrén cave in Spain; two individuals [rom Spy
cave in Belgium; and one individual from Breuil Grotta in [taly) and
compare these data to a historic wild-caught chimpanzee (n=1)
and modern human (n= 1), as well as to low coverage sequencing of
calculus from a wide-range of ancient humans (Supplementary Table 1).
lo provide increased resolution of the diseases thal may have alfected
Neanderthals, we also deeply sequenced (=147 million reads) dental
calculus from the best-preserved Neanderthal, El 5idrén 1, which
suffered from a dental abscess®,
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* El Sidron magarasinda bulunan Ust cene,

* Maksilla, 1.- 2. molar dis, apse izi, DNA sekans
analizi,
* Oyukta, asetil salisilik asit, kavak, aspirin

* Apse cevresinde, kaliplasmis bitki ortusu,
Penisilium fungus, dogal bir antibiyotik

e Tesaduf olabilir mi?



Neanderthaller bizden 50 bin yil dnce
antibiyotikleri kesfetmis




Buz adam Otzi

Iceman's DNA reveals health risks and relations

Otzi's genome hints at heart disease, bacterial infection and common ancestry with

modern-day Sardinians.
Ewen Callaway
28 February 2012

@, Rignts & Permissions




Buz adam Otzi

1991, Alp buzullari, 5.300 yil 6nce -
Rektumunda mantar kalintilari |
Pelvisten, DNA sekans analizi,

Kemerine 3 cesit mantar
Piptoporus betulinus - Hus mantari

Fomes fomentarius - Kav mantari

Ice man fungus = Buz adam mantari


http://privat.bahnhof.se/wb332306/mantar/hus_mnt.html
http://privat.bahnhof.se/wb332306/mantar/kav_mnt.html

Anadolu’ da beyaz peynirdeki kif,
Penicilum notatum isimli yesil kif mantari,
Yorukler, Yaralarin iyilestirilmesinde,

Antibiyotiklerin Anadolu’ daki cok eski
zamanlardan beri kullanildig




LECHUGUILLA MAGARASI, ABD
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Antibiotic resistance is prevalent in an isolated cave microbiome.

Bhullar K1, Waglechner N, Pawlowski &, Koteva K, Banks ED, Johnston MD, Barton HA, Wright GD.

# Author information

We surveyved the antibiotic susceptibility of 93 bactenal strains 1solated from Lechuguilla Cave. This was a
genetically diverse collection of cligotrophic organisms (Figure 517, highly adapted to survive in a nutrient
limited environment [22]. Like surface organtsms [11]. the majority of these strains were multidrag
resistant indicating that antibiotic resistance is a common and widespread phenotiype in pristine,
unimpacted environments; however, there are differences in the pattern of resistance. For example, =
measured little resistance to the synthetic antibiotics ciprofloxacin and linezolid, while resistance to natural

et g el T w8 There are several possible reasons for these differences. First, this survey includes

IR PRI IETIUIEY @ 1ALl RR GHWUUIY YeIe any Wial QulSiEaun i s Iyl ITveamu i ue 1Taeud whoa i amnmy w

A TR T e D ERThe implications of this study are significant to our understanding of the prevalence of
resistance, even in microbiomes isolated from human use of antibiotics. This supports a growing understanding that anfibiotic resistance is

natural, ancient, and hard wired in the microbial pangenome
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Ignaz Semmelweis (1850)

Observed that women in the maternity
wards died of childbed fever. He
proposed that it was caused by doctors
doing autopsies on the deceased women
and then carrying the disease causing
agent to healthy women who were in
labor.

His solution: Wash your hands before
delivering babies!

*The Germ Theory did not exist at this
time




Antibiyotikler ve Yasam Beklentisi
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Neden Yeni Antibiyotiklere Ihtiyacimiz
Var?

Mumber of Antibacterial New Drug Application (NDA)
Approvals vs. Year Intervals*

increase in Antibiotic Resistance
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Number of antibacterial drug NDA approvals
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llac Gelistirme Sureci

Drug Discovery Pre-clinical Clinical Trials FDA Clinic
Review

Compounds

10,000

- Compounds

6.5 years 6 years 1.5 years




Antibiyotik Direnci

* Insanoglu “antibiyotik kiyametinin” esiginde
mi?



BILINCSIZ KULLANIM NEDENIYLE BASIT BIR ENFEKSIYON OLUMCUL OLABILIR

DUYGU KAYA / HABER

ANTIBIYOTIK DIRENCINE DIKKAT!

SICAK GELISME

T

DOZENLENIYOR. BOLGEDEN SELAH SESLERI GELDIGI BELIRTILIYOR
.

ANTIBIYOTIK CAGININ
SONUNA GELIYORUZ

5,";‘;;‘3‘:::;‘3:';. Tibbin en dnemii buluslarindan antibiyotiklere karsi direnc cok
aldiga CAESARda, son  Ciddi alarm veriyor. 2050' deauayonge direncli stiper bak-
secenekolanantibi-  terilerin her yil 10 milyon can almasindan endise ediliyor ve

uzmanlar uyariyor: “Antibiyotik dncesi caga donebiliriz!"

ENISILIN ilk defa 1943

yilinda kullamlmaya

baglandiganda tedavide
o kadar baganh oldu ki, tim
enfeksiyonlann kokunin
kasa silre ierisinde kazinaca-
& dugunuldi.

Ancak lasa zamanda
bakteri ve bazi viruslerde
penisiline kars: direng gelisti.
Direng tedavide bagansizhk
demekti. Bu durum bakteri
yel enfeksiyon hastahklan
nin tedavisi icin yeni antibi.
yotiklerin kegfini hizlandirdy.
Yeni antibiyotiklere kars da
ks sitrede direng gelisti ve
sorun giderek birytidi.

SUANDA YILDA
700BIN CANALIYOR

Geldigimiz noktada,
antimikrobiyal ilaglara
(bakteri, viriis, mantar, pa
razitlere karg: etkili) direngli
enfeksiyonlar nedeniyle tum
dinyada her yl ortalama 700
bin kigi hayatim kaybediyor.
Bu kigilerin onemli bir kismi,
antibiyotiklere kars: gelisen
direng nedeniyle oliyor.

Buciddi ve endige verici
duruma kargi, WHO (Ditnya
Saghik Orgutu) Turkiye'nin de
aralannda bulundugu CAE
SAR'1n (Orta Asya ve Dogu

yotiklere karsi baz
bakterilerde direng
oranlanmn giderek
arttiia goraliiyor. Top-
lam 74 tiniversite ve
deviet hastanesinden
veri yollayan Tur
Kiye, yaksek direng
grubundaki iilkeler
arasinda yer aliyor.
Turk Klinik Mikrobi
yoloji ve Infeksiyon
Hastaliklan Dernegi
(KLIMIK), Antibiyotik
Direnci Cahigma Gru-
bu Bagkam Prof. Dt
A Cagn Biike, gelinen
endige verici noktay
soyle azetliyor

TURKIYE ANTIBIYOTIK
‘CANAVARY

“Tiirkiye kigi bagna
antibiyotik tiketimi agsin
dan dunyada ust swalarda
yer aliyor. Her 100 regeteden
ortalama 30-40'1nda antibiyo-
tik var. Antibiyotik diren
cinden nasibini almayan
iilke yok. Direng tim diinya
icin bir sorun, hatta tehdit.
Antibiyotiklere kars: bizdeki

direng oranlan AB
) lyesi komsulanmz

Avrupa Ulkeleri
Direnci Ag1) yeni raporuna
dikkat gekti
BUULKELER
RISK ALTINDA
Beyaz Rusya,
Bosna-Hersek,
Rusya Federas-
yonu, Subistan,

benzer. Ne yauk ki
%—‘ hizla artan antibiyo-

, Roman.
= ya, Bulgaristan ile

tiklere direncli enfek:

siyonlan tedavi
edebilece-

gimiz yeni

antibiyo-
tikyok.”

Bakterilere kars
savagl kaybedlyoruz
(

PROF. Dr. Gagn
Bake'nin verdigi
bilgiye gore, anti-
biyotiklere direnc
gelisimi her gecen
yil artiyor.

Bir taraftan mev-
cut antiblyotiklere
kars! direnc orania-
rinda artig yasanir-
ken, diger taraftan
yeni antibiyotik kesfinde
cidd| azalma, bakterlyel
enfeksiyon hastaliklarinin
tedavisinde ciddi soruniar
yaratiyor, basit enfeksi-
yonlardan 310m riskini
artinyor. Prof. Dr. A. Gagri
Bke, “Antiblyotiklerin altin
cagy, yani cok sayida farkli

gruptan antiblyotiklerin
mevcut oldugu ve bunlara
direng oranlarinin das0k
dazeyde gdr0id0ga donem
coktan gecti. Antibiyotik
caginin sonuna dogru bir
slrec yasiyoruz. Hizla
evrensel dniemler alinmali
Eldeki antiblyotikler dogru
kullaniimali™ diyor

Antibiyotik Direncine Dikkat!

10 recetenin 3'inde
antibiyotik var’

Tlrk Klintk Mikrobiyolojl S
Ve Infeksiyon Hastalidar
Dernedi (KLIMIK) ve
Avrupa Klinik Mikrobiyoloji
Ve Enfeksiyon Hastaliklar
Dernediis iiye antimik- &
robiyal direncin azaftimas|
amaclyla stanbul da ki gUnlik kurs dzenlendi.

LA IRAIE R abinn Vsl TThiams Pond Do BN dAS




ABD Hiikiimetinden
‘ Yeni Antibiyotik Gelistirilmesine
Mali Destek




‘Superbugs’ cok ilaca direncli bakteriler,
Kaybetmek Uzereyiz,

WHO; No action today, no cure tomorrow
IDSA: Bad bugs, No drugs, 10 by 20

FDA, Barack Obama hukimeti

Uretilen antibiyotik, 5 sene ayni jenerik,



I - B

Innovation: Frequent Use of Expedited Development and Review Pathways

CDER used several regulatory pathways to expedite the development and approval of novel drugs in 2017, These
pathways utilize a range of approaches that can enhance development efficiency and shorten timelines; these
approaches can include more interactions between CDER staff and drug developers, greater program design flexibility,
and shortened timelines for review of applications.




Dosage
Form

Approval Trade Active -
Date MName Ingredient o
FMNIA0T Tremfya guselkumakb
FTA7F Merlynx rneratinib maleate
wonilaprewvir;
FNE7F Vosewvi welpatasvir;
sofosbuwir
Bf/2017 Idhifa enasidenib
glecaprewir;
BA3S200T Mawvyret pibrentasvir
inotuzumakb
EBMT2017 Besponsa armicin
BS29/20N7 benznidazole benznidazole
| wvaborbactam;
Bf29/20N7 e I
_ copanlisib
9142017 Aligopa hydrochloride
M5 2017 Solosec secnidazoke
SFZE2O0NT Verzenio abemaciclib
10/31/2017 Calguence acalabrutinib
11722017 Wyzulta latanoprostene bunod
11,8201 7 Prevymis letermonir
11,14/2017 Fasenra benralimumakb

Injection

Tablet

Tablet

Tablet

Tablet

Injection

Tablet

Inpection

Inpection

Granules

Tablet

Capsule

Ophthalmic Solution

Tablet

Injection



2014 Yeni llac Onaylari 18 Yilin

Zirvesine Ulasti
e 2014 ilac inovasyonu icin iyi bir yildi,

e 1996 yilinda endustrinin tim zamanlarin
rekoru.

Infectious diseases 12 27% 4
Cancer 8 18% 4
Rare diseases 5 11% 4
Endocrine System 4 9% 0
Nervous System 4 9% 1
Hematol ogy 4 9% 0
Respiratory 3 7% 2
Cardiovascular 1 2% 1
Digestive System 2 5% 0
Immune system 1 2% 1

Source: Calculated from FDA data



Figure 1 Developing Antibiotic Resistanmnce:
A Timeline of Key EventsS

ANTIEBIOTIC RESISTANCE ANTIEBIOTIC
IDENTIFIED INTRODUCED
Penicillin-R Staopfriy/ococcers 1S 30

T1Sa= Penicillin

Tetracycline

Eryvthromycin

Tetracycline-R ShHhigella A
Methicillin
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Methicillin-R Sftopfh ryv/iococcers

———
Penicillin-R pneumococcus
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Vancomycin-R Enferococcers

Levofloxacin-R pneurnmococcus 19996 N E=2=1 3
mipenem-R Enterobacteriaceae

Levofloxacin

XDR tuberculosis 2000 2000 Linezolid
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Vancomycin-R Srtaopfryv/iococcears 2002 — -
PDR-Acinefobactfer and Psewudormnorias 200447 E— =200= DaponTycin

Ceftriaxone-R NVVerisseriao gonorrf roece 2009 _— Coefiarolince
PDR-Enterobacteriacease /
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PDR — pan-drug-resistant: R = resistant: XDR — extensively drug-resistant

Dates are based uponmn early reports of resistance imn the literature.
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The date is based upon reports of healthh care transmiission or

outbreaks. Note: penicillimn vwas in limited use prior to widespread
Population usage Iin 1S9a43=S.
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Yeni Antibiyotikler

GLIKOPEPTIDLER
Telavancin

Oritavancin
Dalbavancin

OKSAZOLIDINON

KINOLON

Delafloksasin

KOMBINASYONLAR

Tedizolid

Seftazidim—Avibakatam
Seftolozan-Tazobaktam

Vaborbaktam-
Meropenem



Yeni Antibiyotikler Yeterli mi?

llaglar ve teknolojiler gelistirilmeli,
Yeni antibakteriyeller ??, yeni mekanizmalar,

Patojeni yok etmede daha etkili, daha az
toksik,

Tedavi bdlgesinde, terapotik tedavi



Son calismalar géstermistir ki;

Patojenler hicre icine girerek, konagin immun
sisteminden kacabiliyor,

Konak icinde saklanarak, kan dolasimi ile
patojenler yayilabilir.

Persistan infekiyonlar olustururlar



AEUEN microsiotocy
CIRYIAYAY MICROBIOLOGY

O pimon Publizhed: 07 February 2011

Are bloodstream leukocytes Trojan Horses
for the metastasis of Staphylococcus
aureus?

Guy E Thwaites 8 & Vanya Gant

Nature Reviews Microbiology 9, 215-222 (2011) Download Citaton £

Abstract

Staphylococcus aureus bacteraemia remains very difficult to treat, and a
large proportion of cases result in potentially lethal metastatic
infection. Unpredictable and persistent bacteraemia in the face of
highly active, usually bactericidal antibiotics is the strongest predictor
of death or disseminated disease. Although S. aureus has conventionally
been considered an extracellular pathogen, much evidence
demonstrates that it can survive intracellularly. In this Opinion article,
we propose that phagocytes, and specifically neutrophils, represent a
privileged site for S. aureus in the bloodstream, offering protection
from most antibiotics and providing a mechanism by which the
bacterium can travel to and infect distant sites. Furthermore, we
suggest how this can be experimentally confirmed and how it may

prompt a change in the current paradigm of S. aureus bacteraemia and



S. aureus, hucre disi bir patojen olarak kabul
edilir,

Bircok calisma, hicre icinde de kalabildigini,
Bu makalede, fagositlerin ve spesifik olarak

notrofillerin, kan dolasiminda S. aureus icin
cogu antibiyotige karsi koruma sagladigini

Bakterinin uzak bdlgelere seyahat
edebilecegini ongodriyoruz



Antikor-llac Kombinasyonlari

Klasik bircok antibiyotigin, intraselliiler
patojenleri 6ldirme kabiliyeti sinirhdir,

Antibiyotiklerin, hiicre icine gecisi dlisuk,
Bakterisidal etki dusuk,

Savasma seklimizi mi degistirmeliyiz?



KANSER TEDAVISINDE ANTIKOR ILAC
KONJUGATLARI (ADC)

* Patojene spesifik antikor + Gu¢lu antibiyotik +
Baglayici (AAC)

* Farelerde, preklinik calismalar, AAC >
konvansiyonel antibiyotikler



CYTOTOXIC
AGENT

Antibody Drug Conjugates
in the Treatment of
Epithelial Ovarian Cancer

Debra L. Richardson, rap™*,
Kathleen N. Moore, mn”

Shelly M. Seward, smo®,

KEYWORDS

s Antibody drug conjugates  ADC * Ovarian cancer » Gynecologic n
* Toxicity  Clinical trials

KEY POINTS

* Antibody drug are noved mechanismes for dellvering highly pote
chemotherapy, active at the picomolar range, directly 1o cancer calls via ar

- Tmmzanbooym conjugates with approval for use in cancer, bre
and ado-trastuzumal emtansine.

- Mq’tﬂiﬂmw more than 15 antibody drug conjugates are ur
body drug conjugates in the treatment of apitheial ovarian cancer make:

« Some early trial results demonstrate efScacy and are promising. Report
distinct from standard cytotoxics.

THE LANCET
Oncology

Volume 17, Issue 6, June 2016, Pages e254-e262

Review

Antibody-drug conjugates for cancer therapy

Anish Thomas MD 2 Beverly A Teicher PhD & Dr Raffit Hassan MD 3 2 &

Show more

https:/[doi.org/10.1016/S1470-2045(16)30030-4 Get rights and content

Referred to by  Shigeo Masuda, Shigeru Miyagawa, Terumi Nakamura, Maaz Asher Khurram, Yoshiki Sawa
Brentuximab vedotin for CD30-positive tumours
The Lancet Oncology, Velume 17, Issue 9, September 2016, Pages 371
Tt Purchase PDF

Summary

Antibody-drug conjugates are monoclonal antibodies conjugated to cytotoxic
agents. They use antibodies that are specific to tumour cell-surface proteins

:md thus have tumour specificity and potency not achievable with traditional

[T .

Journal of Drug Delivery Science and
Technology

Volume 48, December 2018, Pages 106-117

ELSEVIER

Antibody-drug conjugates (ADCs): Potent
biopharmaceuticals to target solid and
hematological cancers- an overview

Naresh Goli ?, Pradeep Kumar Bolla 5 € Venu Talla * X =
B Show more
https:,

//doi.org/10.1016/5.jddst.2018.08.022 Get rights and content

Abstract

Drugs used to target solid and hematological tumors are associated with
serious side effects and off-target effects. The non-specificity of classical
chemotherapies and radiotherapies leads to poor quality of life in cancer
patients. Antibody—drug conjugates (ADCs) are a class of potent
immunotherapy-based biopharmaceuticals, which act by intracellular deposit
of cytotoxic molecule in antigen positive cancer. ADCs exhibit synergistic

#3530 A mcavn i At Aan AfF A aclAanAal AansElaAser Aanm A e Al Alacsslas T



Klasik Kanser Kemoterapi
Dezavantajlar

Konvansiyonel kanser ilaglari;

Selektif degil, timorin lokalizasyonunu
belirlemiyor,

Non-spesifik olmasi hayat kalitesinde ciddi dlisus
Tumor disi bolgelerde ¢ok ciddi yan etkiler,
Saglam organlarda toksisite,

Yuksek doz vermek gerekir



Klasik Kanser Kemoterapisi




Antikor — llac Konjugatlari

ADC, kan dolasiminda inaktif bir prodrug,
Antikor - spesifik antijene dogru yola cikar,
Antikor-tasit (kargo ucagi)

Sitotoksik ilaglari, tumor boélgesine
llaclarin selektifligini artirir,



Kanserli hiicre ylizeyine yapisir,

Antikor - antijen arasindaki biyokimyasal
reaksiyon,

Tumor hicresindeki bir sinyali tetikler,
Reseptor aracili endositoz,

Kanser hlcresini ortadan kaldirmak icin salinir.
Onemli hiicre yollarini bozar,



ANTIBODY-DRUG CONJUGATES

’ 0 Toxin kills cell

a Toxin releases from ADC

CANCER CELL

Q ADC inblood

SELECTIVELY DELIVERING CYTOTOXINS
, , , AND INDUCING TUMOR CELL DEATH
Q ADC binds antigen selectively

expressed on tumor cell
and enters cell



ADC, 3 ana unsurdan olusur;

A) Monoklonal antikor, selektif.
B) Sitotoksik ilac, potent

C) Baglayici (link) Ilac ve antikor arasi




« Target antigen should be highly expressed on tumour
cells with limited expression on healthy tissues

« Antibody should have high affinity and avidity for
tumour antigen

Antibody

Drug

« Stable in circulation

» Highly potent since only a
« Must efficiently release the

limited number of molecules

cytotoxic agent inside tumour cell can be attached to the antibody




nature

. rtic e Fubh=zhed : 04 Howsrmiber 2005

Novel antibody—antibiotic conjugate
eliminates intracellular S, aurewus

Sophie M. Lehar, Thomas Fillow [...] Sanpzev Mariathasan 88

Watwre 527, 322328 ({19 Movember 20015 Dowonmiload Citatee n &

Abstract

Staphylococcus aurews is considered to be an extracellular pathogen.
Howewver, survival of S. aureus within host cells may provide a reservoir
relatively protected from antibiotics, thus enabling long-term
colonization of the host and explaining clinical failures and relapses
after antibiotic therapy. Here we confirm that intracellular reservoirs of
5. awreus in mice comprise a virulent subset of bacteria that can
establish infection even in the presence of vancomycin, and we
introduce a novel therapeutic that effectively Kills intracellular S.
awreus. This antibody—antibiotic conjugate consists of an anti-5S. aureus
antibody conjugated to a highly efficacious antibiotic that is activated
only after it is released in the proteolytic environment of the
phagolysosome. The antibody—antibiotic conju@gate is superior to
vancomycin for treatment of bacterasmia and provides direct evidence
that intracellular 5. aureuws represents an important component of

imnmvasive infections.
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Antikor-Antibiyotik Konjugatlar

S. aureus, Metisilin gibi B-laktam
antibiyotiklere duyarli,

Yaygin antibiyotik kullanimi, (MRSA) suslari
Vankomisin gibi “son care” direncli

Tipik olarak, S. aureus hucre disi,

S.aureus, konakci fagositik hlicrelere girer,
sagkalim uzar, antibiyotik tedavisinden kacar,



Hlcre icinde, rezervuar saglar,
Boylece, uzun sureli kolonizasyon,

Antibiyotik tedavisinden sonra klinik
basarisizliklari ve reinfeksiyonlari aciklar.

Makrofajlar, S.aureus'un metastazi icin Truva
atlari midir?



Epidemiyolojik Halk Dismani No. 1

* MRSA'’ nin, antibiyotikten kacabilme yetenegi,
* Tedaviler daha yaratici, alternatif stratejiler,

* |n vivo olarak, hucre ici MRSA’ yi yoketmek
icin kanser terapisinde kullanilan AAC,



Antikor Antibiyotik Konjugati

* S. aureus enfeksiyonu geciren insan
hastalardan, izole edilen geri kazanilmis
antikorlar kullanildi,

e S. aureus suslarini baglayabilen, patojene
spesifik antikor,

e Antikor, S. aureus'un, hiicre duvari bileseni
duvar teikoik aside spesifik olarak baglanir



Antikor bakteriye baglanir, \___ Macropnage /
Antibakteriyel aktiviteye sahip degil,

AAC ile opsonize edilmis bakteriler konakgl
nlcreler tarafindan fagosite edilir,

~c reseptorl, Reseptor aracili endositoz,
~agolizozomlara nakledilirler,

Link kopar, Aktif formda antibiyotik serbest,
Rifampisin tiirevi Rifalog,




Hangi Antibiyotik?

Hucre ici patojenleri 6ldirmek icin pek cok
antibiyotik, klinik uygulamada basarisiz oldu,

Rifampisin, hucre ici bakterileri 6ldlirmedi ve
in vivo olarak zayif etkinlik,

Yeni antibiyotik, (Rifalog, potent bir rifamisin),

Fagositik lizozomun icinde aktif, hticre dis
pasif,

In vitro, S. aureus'a karsi glicli bakterisidal
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IV yolla MRSA ile enfekte ediliyor,
24 saat sonra AAC ile tedavi ediliyor,
Diger grup ise Vankomisin,

AAC dozu verilen farelerde, enfeksiyonun
beyine yayilmasini dnlemistir,

AAC ile tedavi edilenlen farelerin
bobreklerinde, MRSA miktari anlamli 6lcide
dusuk,



AAC superiority over vancomycin
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Nowvel antibody—antibiotic conjugate

eliminates intracellular S, aurews

Sophie M. Lehar, Theomas Fillkbw [...] Sanpev Mariathasan B8
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Abstract

Staphylococcus aurews is considered to bhe an extracellular pathogwen.
Howewer, survival of S. aureus within host cells may provide a reservoir
relatively protected from antibiotics, thus enabling long-term
colonization of the host and explaining clinical failures and relapses
after antibiotic therapy. Here we confirm that intracellular reservoirs of
5. auwrews in mice comprise a virulent subset of bacteria that can
establizsh infection even in the presence of vancomycin, and we
introduce a novel therapeutic that effectively Kills intracellular 5.
aureus. This antibody—antibiotic conjugate consists of an anti-S. aurews
antibody conjugated to a highly efficacious antibiotic that is activated
only after it is released in the proteolytic environment of the
phagolysoszome. The antibody—antibiotic conjug@ate is superior to
vancomycin for treatment of bacteraemia and provides direct evidence
that intracellular 5. aurewns represents an important component of

imvasive infections.



Calisma Sonuc

AAC, infekte bir fagositik hlicreye girdikten
sonra aktive olur,

Hucre disi olarak hareket eden standart
antibiyotiklerden daha etkili,

Konakc¢i hucre icinde hayatta kalan
bakterilerin, infekiyon hastalik patolojisinde
onemli,

Potansiyel bir antibiyotik direnci kaynagi
olarak disuntlmesi gerektigini gostermektedir



Intraselliler ortamda 6ldiirilemeyen bakteri,
ekstraselliler matrikse kacarsa,

Burada uzun suiredir varolan AAC ile tekrar
isaretlenir,

Bir bakteriye birden cok AAC baglanabilir,
Tekrar hucre icine alinir,
Bu da bakterinin yayilmasini engeller



Therapeutic hypothesis for AAC
A novel therapeutic to effectively kill intracellular MRSA

* Increase local concentration of antibiotics in phagolysosomes

» Efficient killing of MRSA by release of antibiotics by lysosomal proteases
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Sonuc

 AAC, hem in vitro hem de in vivo calismalarda
S. aureus'u guclu bir sekilde oldirduguy,

* Daha 6nemlisi, AAC’ nin vankomisin gibi
standart tedavinin basarisiz oldugu in vivo
modellerde etkili oldugu gdsterilmistir.



Sonuc

Infeksiyon Hastalikllari, heyecan verici AAC,

Yaklasik 30 anti infektif antikor su anda klinik
deneylerde,

FDA, 14 sene,
Fast track ?

Nihayetinde onaylanacagi konusunda
lyimserlik



Tuberculosis

Tuberculosis
Volume 94, |ssue 6, December 2014, Pages 715-716
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Hacking into the granuloma: Could antibody
antibiotic conjugates be developed for TB?

Sean Ekins A &

Show more

https://doi.org/10.1016/j.tube.2014.08.009 Get rights and content

Summary

Alternatives to small molecule or vaccine approaches to treating tuberculosis
are rarely discussed. Attacking Mycobacterium tuberculosis in the granuloma
represents a challenge. It is proposed that the conjugation of small molecules
onto a monoclonal antibody that recognizes macrophage or lymphocytes cell
surface receptors, might be a way to target the bacteria in the granuloma. This
antibody drug conjugate approach is currently being used in 2 FDA approved
targeted cancer therapies. The pros and cons of this proposal for further

research are discussed.
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