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BOB DYLAN IN THE SCIENTIFIC LITERATURE

Songs by Bob Dylan, a newly minted Nobel literature laureate, are
referenced in at least 213 paper titles in PubMed. These are the six
songs that are most often mentioned (and mangled).

The Times They are a-Changin’

Blowin' in the Wind

Times are a-changin’

Knockin' on Heaven's Door in fields from rectal
cancer to ungulate
Simple Twist of Fate migration.

Like a Rolling Stone

All Along the Watchtower 9

0 50 100 150
Number of paper titles in which
song name is referenced

Based on analysis in C. Gornitzki et al. BMJ 351, h6505 (2015).

Nature 2016;538: 295



Sunum Plani

* Neden bu konu?
* Mikrobiyota:
- Tanim ve ozellikleri
- Farkli patolojilerdeki etkisi
- Metabolitler ve immun sisteme etkileri
- Asi etkinligindeki rolu
- Onemi ve sonuc



Asl etkinligini degistiren olasi nedenler

* Kalitsal ve dis faktorler
- Bazi HLA tipleri (HepB asisi..)
- Dis faktorler: yas, cinsiyet, sigara kullanimi...
- Hastaliklar & tedavi yaklasimlari:
* Immun sistemi baskilayici tedavi
* Kronik hastaliklar
* Colyak hastaligi, vb..
* Son bulgular 1siginda MiIKROBIYOTANIN olasi rolii



OPV'nin farkl ulkelerde immunojenite farki
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Association Between Pentavalent Rotavirus

Vaccine and Severe Rotavirus Diarrhea
Among Children in Nicaragua

Manish Patel. M. MSe

Cristin Pedeeira. MD. Vise

Laeta Helena De Oliveira, BN, M
Jacqueline Tate, PhD

Maribel Orozeo, MI)

,'Ililll \'(‘I'I '.il!l(l

\eides Conzalez. M. PhD

O A. vesph \ ) -
= "| ',fl \:‘"; _”““ Conclusion Vaccination with RV5 was associated with a lower risk of severe rota-
Jusit Jost Amdon; MI virus diarrhea in children younger than 2 years in Nicaragua but to a lesser extent than

Juzmina Umaria, ML that seen in clinical trials in industrialized countries.
\ngel Balmaseda. MD

Context Pentavalent rotavirus vaccine (RV5), a live, oral attenuated vaccine, pre-
vented 98% of severe rotavirus diarrhea in a trial conducted mainly in Finland and the
United States. Nicaragua introduced RV5 in 2006, providing the first opportunity to as-
sess the association between vaccination and rotavirus disease in a developing country.

Maria Celing Porez

Jon Gentach. PhD

Tara Kerin, M5e

Jennifer Hull, BA

Slaviea “ij:!lﬂ\‘il". MSe

Jon Andrus, MD)

Umesh Parashar. MBEBS, MPH

JAMA 2009;301(21):2243-2251



Kuresel getirilerine karsin
RV asisinin etkinligi yoksul ulkelerde daha dusuktur

Variable levels of vaccine efficacy against
severe RVGE* in diverse settings

1 year post-vaccination M Follow-up over 2 years
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Europe! China? Japan3 Hong Kong, Latin America Latin Malawi and
Taiwan and (OPVvaccine America®  South Africa’
Singapore*  co-admin.)’

*Severe RVGE defined as 211 on the Vesikari scale (requiring hospitalisation and/or rehydration therapy at a medical facility).

1. Vesikari, et al. Lancet 2007; 370: 1757-63; 2. Li, et al. Hum Vacc Immunotherapy 2014; 10: 11-18;
3. Kawamura, et al. Vaccine 2011: 29: 6335-41; 4. Phua, et al. Vaccine 2009; 27: 5936—41; 5. Tregnaghi, et al. Pediatr Infect Dis J 2011; 30: e103-8; 6. Linhares, et al. Lancet 2008: 371: 1181-9;
7. Madhi, et al. N Engl J Med 2010; 362: 289-98.



RV asisinin etkinlik farkliligi icin aciklamalar

LOW-INCOME COUNTRIES
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MIDDLE-INCOME COUNTRIES
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- Farkh mikroorganizmalar ile erken ve devamli karsilasma (EE)

- Endemik enfeksiyonlar: sitma, Tbc, HIV...
- Asi 6ncesi yuksek 1gG dizeyi

- Diger oral asilarin uygulanmasi

- Maternal antikorlar (IgA & 1gG)

- Beslenme sorunlari

- MIKROBIYOTA farkliligi..

ROTA Council, Rotavirus Commun, Sever Devasting Preventable Disease Report February, 2016



Ekosistem

An ecosystem is a network of interactions between organisms and their environment

http://www.chesapeakebay.net/discover/bayecosystem



anlilar birbirlerinden bagimsiz mi

PR

Principle of interdependence: members of ecosystems are interdependent

source: http://wwwrcamnl.wr.usgs.gov
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Vicudumuzdaki «interdependence» olay!

http://scitechdaily.com/hmp-maps-the-healthy-human-microbiome/

Insan & bagirsak bakterileri
ekosistem «bireylerine» benzerler

Besin maddelerine gereksinimleri
ve konak ile karsilikli etkilesimleri
s6z konusudur: birbirlerini
etkilerler

Mikrobiyota, immun sistemimizi

«egiterek» patojenlere karsi etkin
kilar
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THIS IS A FILM
From the motion picture Anzona Dream soundtrack
(Emir Kusturica / Goran Bregovic)

Iggy Pop

JURNY DEPP JERRY LEWIS PAYE DORURY

AYiZona
D FYFocaliin This is a film about 2 man and a fish.

This is a film about dramatic relationship between a man and a fish.
0 EIR BRSTARIER o The man stands between life and death.
The man thinks,

| The horse thinks,

The sheep thinks,

The cow thinks,

The dog thinks.

The fish doesn't think.

The fish is mute.

Expressionless.

The fish doesn't think,

Because the fish knows

Everything.

Everything.

‘ The fish knows ‘




THIS IS A FILM
From the motion picture Anzona Dream soundtrack

JURNIY BEPP JERRY LIS FAYE DERRIRY (Emir Kusturica / Goran Bregovic)
A — lggy Pop
AY1ZOna
= This is a film about 2 man and a fish.
D r C aIin This is a film about dramatic relationship between a man and a fish.
o EMIA BESTARICA run The man stands between life and death.

The man thinks,

The horse thinks,
The sheep thinks,
The cow thinks.

The dog thinks.

The fish doesn't think.
The fish is mute.
Expressionless.

The fish doesn't think,
Because the fish knows
Everything.

Everything.

The fish knows ‘

Mikroorganizmalar da....



Diinyanin yasi: 4,5 milyar yil
Mikroorganizmalarin yas:i: 3,7 milyar yil
Yaklagik 3 milyar yil yanliz yasadilar
«Biliyorlar..»

Mikroorganizmalar:

- Yuksek mutasyon oranlarina sahip

- Hizl gogalan

- Gen alisverisi yogun olan

- Yuksek adaptasyon yetenegi olan

- Ekosistem icin «olmazsa olmaz» canhlar



Farkli organizmalarin birlikteligi... (1879 ve 1967)

Antone de Bary
(1831-1888)

Sembiyoz: iki farkli organizma arasinda uzun
soluklu yakin biyolojik iliski

Mutualizm, kommensalizm, parazitlik
Disbiyoz: adaptasyon sorunu ve dengenin
bozulmasi

Lynn Margulis
(1938-2011)

- The Origin of Mitosing Eukaryotic Cells, baslikli
makalesinde farkl filum / cinsden organizmalarin
sembiyotik iliskisinin evrim stirecindeki 6nemine deginir
- Sonunda Journal of Theoretical Biology tarafindan

kabul edilen makale modern endosembiyotik kuramin
temelini olusturmustur (1967)



Biz kimiz?

Vucudumuzda insan hucrelerinden
daha ¢ok mikroorganizma hucresi
bulunmaktadir (>%91’i insan hucresi
disindan..)

101* mikroorganizma (100 trilyon)

100 -150 kez daha fazla mikroorganizma
genine sahibiz (23.000 vs 3 M)

> 10.000 mikroorganizma turu insan
vucudunda bulunmaktadir

Birlikte bir SUPERORGANIZMA

MiKROBIYOTA: belirli bir bolgede
yasayan mikroorganizmalarin tamami

Microbiome§{:

IN NUMBERS
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Ann M. O'Hara® & Fergus Shanahan'#

The gut flora as a forgotten organ
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Nb of publications/

year

3,000

2,500

2,000

1,500+

1,000+

500

2002

. Publications
. Patents

2004

40.199
30.710
24.476
2,683 .

2010 2012 2016 2017 2018

1,546

2,036
909

749

PubMed’'de «Microbiota» anahtar kelimesi ile tarama

Olle B: 2013



(!),, Le role potentiel du microbiote intestinal

Toward Effective Probiotics for Autism

dans les troubles psychiatriques majeurs : H
b daates fosdanmiides and Other Neurodevelopmental Disorders
COI!\Olbldl!eS gastio-lntestmales et optlons Jack A, Gilbert."” Ross Kraimalnik-Broven, ' Dorola L. Porszinska.” Sopfie J. Waie" and Rob Kniglt!
thérapeutiques

Cadbie an’ G i Ceeclen Ydenal fel | aveinn tehowe

Presse Med. 2016; 45: 7-19

Effects of the gut microbiota on bone
mass

Clacs Ohkson and Klava S|égren

Trends Endocrin Metabolism 2014;

Cell 2013;155: 1446

Cancer and the gut microbiota:
An unexpected link

Laurence Zitvogel,'**t Lorenzo Galluzzi,"**** Sophie Viaud, '+
Marie Vétizou,’* Romain Daillére,'? Miriam Merad,* Guido Kroemer®

Sci Trans Med 2015;7: 271ps1

Gut bacterial microbiota and obesity

M. Million', ).-C. Lagier', D. Yahav? and M. Paul®

(W) =ue Lo microbiote, un nouveau facteur de risque
cardiovasculaire ?

Laclee diwnghcuse | Ham Ueboz®, ey Sekel®

Presse Med. 2017; 46: 708-713

Clin Microbiol Infect 2013;19: 305

The influence of the microhiota on the immune

response to transplantation

Coroivie Barpeap™”, Anita B Clovo®™ g (Fuig Loy Alere”
(TS

Curr Opinion Organ Transplant 2015;20:1

The mosquito microbiota influences vector competence
for human pathogens

Nathan J Dennison, Natapong Jupatanakul and

George Dimopoulos

Fecal Microbiota Transplantation: A Practical
Update for the Infectious Disease Specialist

Curr Opinion Insect Sci 2014;3: 6

Thomas Moore,” Andres Redriguez” and Johan S. Bakken® Clin Infect Dis 2014;58: 541




Mikrobiyotanin iglevleri

Imm{inolojik




signals Diet

[ ] [ ] [ ] [ ] I II —
Mikrobiyota farkli sistemleri | '_. . &
: “ B gy e ;‘%5

nasil etkiler? @ W x o U &
old Animal-derived Dietary
Antibiotics exposure D»etary fiber saturated lipids cholesterol

- Mikrobiyota cevresel uyarilari ve
Ozellikle besin maddelerini sinyal
molekullerine donisturerek konaga
etki eder

- Mikrobiyotanin icerigindeki &
vapilanmasindaki degisimler ile
tlireyen metabolitlerin farklilasmasi

. . . . LPS/endotoxin
insanin farkli organlari Gzerine etki s acid
gostererek hastaliklara yol acar | e

Adipose Liver
Nature Med 2016;22: 1079 tisane austem




Mikroorganizma metabolitlerinin
Immun sistem uzerine etkileri

Gut Microbiota
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Curr Opinion Microbiol 2017;35: 8



Table 1

Examples of subsets of the gut bacteria with specific immunomodulatory effects.

Bacterial group/ Specific immunomodulatory effects Reference

species

Bacteroides Promotes Th1 systematic development and |43 44|
fragilis regulatory T cell functions

Clostridium Promotes constitutive accumulation and [48]
cluster IVand differentiation of CD4™ T regulatory cells
XIVa

Shingomonas Affect iNKT cell phenotypes and functions  Wingender
bacteria et al. 2012

Segmented Induction of Th17 cells, promotion of IgA  [51,53]
filamentous production and general CD4 T cell

bacteria

accumulation

Vaccine 2018;36: 3427



Bagirsak mikrobiyotasi ile
Immun sistem etkilesimi

'. i ~‘»,;11?f.‘.\\ -

- Immun sistemin gelisimi & yapilanmasi
- Bariyer etkisi
- Immun yanitin dizenlenmesi

* Dogal bagisiklik

* Edinsel bagisiklik



Bagirsak mikrobiyotasinin lokal immunite gelisimindeki karsilikl
etkilesimi...

* Bagirsak lenfoid dokularinin olgunlasmasi
* Bagirsak epitelinde «bariyer» etkisi (i.e., mucous layers)

e Bagirsak immuin sisteminde homeostazin korunmasi

o Exsratal b Postnatal %
renata ostna N o) % 00 Dendriticcell © @
- Bacteria oo ©
Intraepithelial Q =) A Antimicrobial
i t . N
Lumen lymphocyte (=] Q ? 0 peptides

- Dimeric IgA

NEPn R P

Paneth cell

= Mature isolated
Mesenteric @y lymphoid follicle

lymph node

25

Nature 2012;489: 231-241



Conventionally raised mice

Sindirim sisteminin yapilanmasinda/olgunlasmasinda

mikrobiyotanin rolu

a Germ-free mice

Morphology of
intestinal villus

| Mucus thickness

Backhed F, 2012
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|. Direct inhibition
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Current Opinion in Microbiology

Bagirsak
Mikrobiyotasinin
Bariyer etkisi

1- Epitel hucrelerinden
antimikrobiyal ozellikte peptidlerin
ve bakteriosinlerin uretimi

2- Besinler / reseptorler icin
rekabet

3- Konak immun yanitinin
uyariimasi
(defensinler, musin, silgA vs..)

Stecher B, Hardt W-D, 2011



Bagirsak mikrobiyotasi ile
Immun sistem etkilesimi
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- Immun sistemin gelisimi & yapilanmasi
- Bariyer etkisi
- Immun yanitin dizenlenmesi

* Dogal bagisiklik

* Edinsel bagisiklik



Mikrobiyotanin dogal bagisiklik hucreleri ile etkilesimi
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Dogal lenfoid hucrelerin (DLH) onemi

IL-9 IL-2
(Mast and T cells growth, (Treg, CD8 T cells,
IgE production, ILC survival) NK, ILC proliferation)

IL-8
. ¥ (neutrophils recruitment) ¥ &

‘ A GM-CSF

(DC, neutrophils, Mg,
eosinophil activation)

AT
\_.

T, 2-like cytokm
IL-4, IL-5, IL-13

T 17-like cytokine

e’ IL-17, IL-22

IL-6 TNF—a
(induce T17 differentiation, (acute phase reponse,

inhibit Treg differentiation) immune systeme activation)

Immunology 2017; 153, 297-303



Epitel hucrelerin membran
glikozilasyonunda DLH3' lerin onemi

Segmente filamantoz bakteriler

Wild-type ILC3 Deficiency

/
w oS¢
» K Coriinanisal %\O b S. typhimurium
J
bacteria y - 0
LF % o'.‘.‘ ':g'
3 al,2-fuc

fl
No fucosylation

a
Fucosylation

k.
Protection Inflammation
S. Typhimurium Infection
(Fut2: fikoziltransferaz 2)

Science 2014;345: 1310



D

nCia

o
Grma

Bagirsak mikrobiyotasinin DLH’lerin alt-gruplarinin

dagilimina etkisi

ILCib

firg
fgasd

aepR,
OO0 OO0 " © ©

nCic

Grms
Wng
CAs
xd

ncig C2s ILCZ® NC2¢
Gzme (o) Rer ne
Ing ¢ Rars Roea
Cols At
Xalh Grb2
Col22

|

-

ILC2d

NG
Cxiz
Acsg
Cxcl2

In the case of altered microbiota in mice,
the proportion of ILCs subsets change

A SPF Abx GF

I'l'.r’ ILC1a

ILC1b

—

ILC1e
. ; ILCid

: ILC2a
' ILC2b
ILC2¢

/ ILC2d

ILC3s

Cluster

ILC3a ILC3&  IWC3¢  IC3d  ILCSe H.CXs ILCxXe
M7a (224 2z Vegla  Co7# Bart Tomzg

L Geme 2 Odc? H2Aa Wivs w2 ILC3e

Nepa?  Cxol? Cxald Loz Gpxd o Cal22 ILCad

X Cxlef? LCle
NI7?

Immunity 2017;46: 344 Cell 2016;166: 1231



Bagirsak mikrobiyotasi ile
Immun sistem etkilesimi
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- Immun sistemin gelisimi & yapilanmasi
- Bariyer etkisi
- Immun yanitin dizenlenmesi

* Dogal bagisiklik

* Edinsel bagisiklik



Mikrobiyota-Edinsel bagisikligin etkilesimi:
ornekler

Commensal bacteria Commensal bacteria Bocteroides  Clostridivm
frogilis (Iv, Xiva, XVil)

ﬁré‘ L ’.' -

ATP SCFA PSA l?

Isotope switch L7 £
affinity maturation _ ~
#

-~ *

-
- -
i

Lamina propria Peyer’s patch



Bagirsakta edinsel bagisik yanit:

Farkl bakteri turleri, farkli olaylari uyarir

« ASF (Bacteroides distasonis?)
% = Bacteroides fragilis/PSA
@ Clostridia specues

lamina propria

Segmented filamentous
bacteria

A UL AL T s
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/\ Tf,wn\u’*\‘x

% Pathogens

L U \\ -
- g N\ - 2

S g
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Sem Immunol 2012;24: 36



Mikrobiyota ve insan genomunun inflamatuvar
hastaliklara etkisl
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Ornek:

Bacteroides fragilis’in, Helicobacter hepaticus enfeksiyonunu etkilemesi

Intestinal lumen H. hepaticus ’ ‘
B. fragilis [ Pro-inflammatory

signals
vadlnne Epithelial cell

Mesenteric lymph node
Nature Rev Immunol 2009;9: 313



Ozet:
Mikrobiyotanin immun yanit Uzerine etkisi

H. pylori Bifidobacterium spp. B. fragilis Structural components
\ Lactobacillus spp. (LPS, flagella, LTA)
UreB
VacA v ,
NAP GGT SCFAs PSA

iflt ‘” I’”III 0 l”ll ”“I" H'u

A

L3

Macrophage Neutrophil Tcell
Dendritic l l
cell I |
l Increased
IL-10
Reduced inflammatory production <
cytokine responses ]
j Increased
| recruitment, M
Enhanced bacterial killing Increased
v cytokine Increased and cytokine humoral

responses recruitment production immunity

Tolerogenic reprogramming

Nature Rev Microbiol 2017;15: 55



Asli calismalarinda insan mikrobiyotasi
dikkate alinmali mi?

- Mikrobiyota dogal ve edinsel immun yaniti etkiler

- «Germ-free» ya da antibiyotik verilen farelerde immtun yanit
farkhlasmistir/ zayiflamistir; mikrobiyotalari «onarildiginda» yanit
normale doner

- Fare modelinde, bagirsakdaki virtslerin replikasyonunu ve
immuanojenitelerini etkiler

- Immun yaniti bu denli degistirebildigi gosterilen mikrobiyotanin asi
antijenlerine karsi olusacak yaniti etkilemesi de sasirtici degildir....



Antibiotic Treatment Suppresses Rotavirus
Infection and Enhances Specific Humoral
Immunity

Robin Uchiyama,'? Benoit Chassaing,' Benyue Zhang,' and Andrew T. Gewirtz'?

Conclusions. Microbiota ablation resulted in reduced rotavirus infection/diarrhea and a more durable rotavirus

antibody response, suggesting that antibiotic administration before rotavirus vaccnation could raise low seroconversion
rates that correlate with the vaccine’s inefficacy in developing regions.
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J Infect Dis 2014;210: 171



Mikrobiota, asilamanin gorulmeyen yuzu....

Canli atenie Shigella
asisi uygulanan
makaklarda,
mikrobiyota zenginligi
arttikca, deneysel
shigelloz riski
azalmaktadir

Antibiyotik verilen
farelerde poliyovirus
enfeksiyonu prevalansi
artmistir

Rotavirus Asisi

Finlandiya’da %98
olan RV asi
etkinligi,
Nikaragua’da %58,
Banglades de ise
%46 dizeyindedir

Poliyo Asisi

Salmonella Asisi

Hindistan’da
cocuklarin
%77 sinde OPV
asisinin bir cok kez
kullanimi sonunda
yeterli koruyucu
doza
erisilmektedir

Bagirsak
mikrobiyotasinda
cesitlilik ne denli

ylksek ise Salmonella
asisina (Ty21a) karsi
o oranda gucli
hiicresel yanit
olusmaktadir

Expert Rev Vaccines 2017;D0l.0rg.10.1080/14760584.2017.1393336; PLoS One 2013;8(6); e64212;



Variation in Microbiome LPS Immunogenicity
Contributes to Autoimmunity in Humans

Tommi Vatanen, Aleksandar D. Kostic,

- Finlandiya,ll ve EStonya,“ Eva d’Hennezel, ..., Thomas W. Cullen,
cocuklarin (otoimmun hastaliklar WY IR, TROMINe J. SRKIOK
fazla) mikrobiyotalari, Rusya’l T [P —
cocuklarin (otoimmiin hastaliklar g a P
daha ender) mikrobiyotalari ile P B ——
s G 9 .
karsilastiriimistir g ‘ e . .
< Finland Bacteroides
- Rusya'li gocuklarda Bacteroides BUBEBUGTBYEEUEUBUEENUYNEEEBUBYNEENE
cinsi bakteriler az, digerlerinde o0 %0 0 O ¢ 0,
daha cok 9 ;' i °l
Failure 10 induce Induction of
endotoxin tolerancs andotoxin folerance
- Bacteroides’lerin LPS bolgesi | }
dogal immuin yaniti tolsiiena schivks skl
baskilamakta W i i ®

Cell 2016;165,: 842
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LPS molekullerindeki Lipid A bolgesi: immunolojik agidan aktif
bé Eschenichia®
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LPS molekullerindeki Lipid A bolgesinin ozelliklerine
gore degisen immun yanit parametreleri

LPS’ ler TLR4 lizerinden sitokin tGretimini baslatirlar

Modificatio
Plasmid 3 '

Engineered TLR4-MD2 Cytokine
Bacterium Activation Production

PNAS 2013;110(4): 1464.



- RV asisi uygulanmasini takiben asiya yanit veren ve

Significant Correlation Between the Infant Gut
Microbiome and Rotavirus Vaccine Response in
Rural Ghana

Curlo Graguinu.” Willem Jovst Wivrsinga,® Kristen D. C. Lowis®® and Willem M. de Vos**

Vansssa €. Harris.'? Goorge Annah,” Susans Fesntes.” Kain E. Komebs," Umesh Parashar.” John € Victer® Jacyusling Tute,” Carcling de Waerth *

vermeyen Gana’li cocuklarin mikrobiyotalari,
Hollanda’li cocuklarinkiler ile karsilastirilmis

Yanit verenlerde
* S. bovis fazla
* Bacteroides az
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Rotavirus vaccine response correlates with the infant gut microbiota composition
in Pakistan

Vanessa Harris (9, Asad Ali€, Susana Fuentes®, Katri Korpela®®, Momin Kazi¢, Jacqueline Tate’, Umesh Parashar’,
W. Joost Wiersinga®, Carlo Giaquinto?, Carolina de Weerth", and Willem M. de Vos (39

RV1 response correlated with a higher relative abundance of bacteria belonging to Clostridium
cluster Xl and Proteobacteria, including bacteria related to Serratia and Escherichia coli. Remarkably,
abundance of these Proteobacteria was also significantly higher in Dutch infants when compared to

RV1-non-responders in Pakistan.
This small but carefully matched study showed the intestinal microbiota composition to correlate

with RV1 seroconversion in Pakistan infants, identifying signatures shared with healthy Dutch infants.

i m Enterobacteriace / Bacteroidetes orani yanit verenlerde ylksek
R d — ’ *‘*Q
$ % ~' H“g e s
o ”M"’**m 1,811 .8 {3 Yanit verenlerde Serratia & E. coli sayisi fazla
53?*,‘, : Yanit vermeyenlerde saptanan Bacteroides filumu uyelerinin
- LPS yapilari farkl : sitokin Giretimini INHIBE etme 6zelligi var
_“.'*_.

Yiksek immiuinojen 6zelligindeki LPS’ ler ADJUVAN etkisi gosterir

Gut Microbes 2017; Sept.



Influence of the microbiota on vaccine
effectiveness

Yanet Valdez', Eric M. Brown'-?, and B. Brett Finlay™**

- Sadece beslenme sekli degil,
oral-fekal bakteri bulasini
kolaylastiracak dusuik
sanitasyon kosullari da asilarin
immiunojenitesini azaltan
faktorlerdir

- Subklinik stiregen inflamatuvar
Kosullar (EE) bu gelismelerin
onemli nedenlerindendir

Homeostasis

-

o U U 0 el e W B

-1 Al

- - = Microbial dysbiosis

T TR T T Ty,

Chromc

L inflammation )—
4 e N M o o
GALT =
Key: ™ Enterocyte [ Paneth cell & Neutrophil @) B cell ﬁkDendriﬁc cell 27=Microbe-specific antibody Mucus
D Goblet cell Microfold cell @ Monocyte @) Tcell - Vaccine antigen -~ Vaccine antigen-s pecific antibody ese Microbe

Trends Immunol 2014;35: 526



Mikrobiyota immun yaniti etkilemp  Asiya yaniti da
etkilemesi sasirtici olmaz

1- Metabolitler, 6rnegin 2- Bozuk sanitason kosullari
immunostimulan 6zelligi bilinen . 4
bakteriyel LPS’lerin yapisindaki «Environmental enteropathy»

farkhlasm rici etkiyi , !

a .. ?5, abu u'ya' I etkly Inflamatuvar kosullar

deg|§t|r|r Mikrobiyota 1

Mikrobiyota lyeleri ile
ilgilenmekte olan immun sistem,
asl antijenlerine «vakit

aylramaz»

Immiun Beslenme
yanit

Front Microbiol 2011;2: article228; Dig Dis Sci 2007;52: 1253



Fare modelinde bagirsak mikrobiyotasinin IM
asllara karsi olusan yaniti etkilemesinde olasi
mekanizmalar

B ceII Macrophage
[ Influenza- /C-TLRS

specific IgG and A. Influenza
IgM responses p Vaccine
Flagellin
B. Intranasal
immunization
HSA + cholera toxin

C. Dietary Fibre
D. Antibiotics/GF

mice ©
Gut Microbiota

o T Metabolism
. 1T Gene expression
CD11c DC 1 Antibody responses

B cell

B cell

T HSA—specmc
IgG

J Leukoc Biol 2018;103:225-231



Mikrobiyota - asi etkinligi iliskisi calismalari

Grup
Bebekler (s:39)

Bebekler (s: 48)

Bebekler (s:20)

Eriskin (s:17)

Asli

Rotavirus (Oral)

Rotavirus (Oral)

DTaP + Hib (IM)

Salmonella (Oral)

Bulgular

Yanit verenlerde:

S. gallolyticus artmis, Bacteroides filumu azalmis
Enterobacteria/Bacteroides orani artmis
Cesitlilik farkh degil

Actinobacteria artmis:

HepB ve Poliyo spesifik 1gG'leri ylksek

BCG, Poliyo, Tetanoz icin T hiicre yaniti gliclu
Enterobacteria artmis:

BCG ve Tetanoz T hicre yanit1 azalmis
Pseudomonadales artmis:

BCG, HepB, Poliyo, Tetanoz T hicre yanit1 azalmis
Poliyo spesifik IgG yanit1 azalmis
Bifidobacterium longum artmis:

Fekal Poliyo spesifik IgA yanit artmis

Cesitlilik fazla olanlarda:

Miultifazik hticresel yanit

Himoral yanit degismiyor

Kaynak / Ulke
Harris, 2017
Gana

Huda, 2014
Banglades

Mullie, 2004
Fransa
Eloe-Fadrosh, 2013
ABD



Effect of Antibiotic-Mediated Microbiome

Modulation on Rotavirus Vaccine Immunogenicity: A Scott A. Handley, ...,
Human, Randomized-Control Proof-of-Concept Trial Ester M.M. van Leeuwen,

Michael Boele van Hensbroek,

Adult randomized

control trial
N=21 N=21 N=21
Vancomycin C’
Control Ciprofioxacin  °  Vancomycin /%

Metronidazole (

Firmicutes Sl i Proteobacteria

Rotavirus vaccination

1 I t

anti-RV IgA titer
no absolute differences over time

d7 anti-RV IgA
boosting

d 1-7 RV Ag shedding *

Willem Joost Wiersinga

Rotavirus vaccines (RVV) protect against childhood
gastroenteritis caused by rotavirus (RV) but have
decreased effectiveness in low- and middle-income
settings. This proof-of-concept, randomized-con-
trolled, open-label trial tested if microbiome modula-
tion can improve RVVimmunogenicity. Healthy adults
were randomized and administered broad-spectrum
(oral vancomycin, ciprofloxacin, metronidazole), nar-
row-spectrum (vancomycin), or no antibiotics and
then vaccinated with RVV, 21 per group per protocol.
Baseline anti-RV IgA was high in all subjects. Although
antibiotics did not alter absolute anti-RV IgA titers,
RVV immunogenicity was boosted at 7 days in the nar-
row-spectrum group. Further, antibiotics increased
fecal shedding of RV while also rapidly altering gut
bacterial beta diversity. Beta diversity associated
with RVV immunogenicity boosting at day 7 and spe-
cific bacterial taxa that distinguish RVV boosters and
RV shedders were identified. Despite the negative pri-
mary endpoint, this study demonstrates that micro-
biota modification alters the immune response to
RVV and supports further exploration of microbiome
manipulation to improve RVV immunogenicity.

Cell Host Microbe 2018;24: 197

Vanessa C. Harris, Bastiaan W. Haak,



Influence of Nonpolio Enteroviruses and
the Bacterial Gut Microbiota on Oral
Poliovirus Vaccine Response: A Study from

: (.
South India @ T, |
Ira Pr.aha.raj DA< Edwar.d P K Parker, Sidhartha Giri, David J /?\llen, B . | B Serc )l‘l(‘g::\li\'(‘
Sophia Silas, R Revathi, Saravanakumar Puthupalayam Kaliappan, 501 4 : - chopl.)bili\-t
Jacob John, Jasmine Helan Prasad, Beate Kampmann, ... Show more 2 :
= 40 |
o |
:_.-_ |
o . c %0 |
Enteric viruses have a greater impact on OPV response than the = -
> |
bacterial microbiota, with recent enterovirus infections havinga £ 20+ i
greater inhibitory effect than persistent infections. 10 |
0 ’
S a¥ aF gb

J Infect Dis 2018; https://doi.org/10.1093/infdis/jiy568




Beslenme-Mikrobiyota-Immin sistem- Uglemesi...

oy Ay : Persistent gut microbiota immaturity in
-y : , B X . . . c
I ey e ' malnourished Bangladeshi children
) | L g )
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Impact of diet in shaping gut microbiota revealed
by a comparative study in children from Europe
and rural Africa

Carlotta De Filippo®, Duccio Cavalieri®, Monica Di Paola®, Matteo Ramazzotti®, Jean Baptiste Poullet®,
Sebastien Massart”, Silvia Collini®, Giuseppe Pieraccini®, and Paolo Lionetti®’

BF

B

n Pravotella Alstioas Bacteroidetes
Bacleroidetes EU ]
o ¥laniibacter ] % 83cteraldes
PN u Acetitomaculum
TR h » Faecalibacterium S
» Faecalbacteriom | Firmicates bt Firmicutes
Subdaligr=niuisen Subdoligronulum
Orhers Others

PNAS 2010;107: 14691



Probiyotik kullanimi ile mikrobiyota-immun yanit
dengesinin duzenlenmesi

* Probiyotik uygulamasi mukozal & IgA Ureten B hlicrelerinin sayisini
arttirir

* RVGE olgularinda probiyotik kullanimi diyarenin stresini ve
agirhgini azaltiyor

* RV asisi yaninda probiyotik uygulamasi asi sonrasi olusacak
serokonversiyon diizeyini arttiriyor (Finlandiya)

* Probiyotik ve ¢inko kullanimi RV asisi sonrasinda IgA
serokonversiyonunu artirir (Hindiastan)

Ancak celiskili sonuclar da bildirilmistir....

JImmunol 2016;196: 2401; Vaccine 1995;13: 310; Phil Trans R Soc London Series B, Biol Sci 2015;370: 20140144



Diverse microbial exposure — Consequences for vaccine development

Bengt Bjorkstén*
Study N Age group Vaccine Probiotic strain(s) Dose Titer Seroconversion (%)
Youngster [31] 47 Infants Mumps, L acidophilus, B. 3 x 109 each n.s. 92% vs 83%,
measles, R,V | bifum, B. longum, B. p=0.052
infantis
Kukkonen [35] 87 Infants DTPHib L rhamnosus (2 2-5x10%each n.s. -
strains), B. breve, P.
freudenrichi
Soh [38] 202 Infants Hepatitis B B. longum, L. 3x108 n.s. n.s.
rhamnosus
West [39] 179 Infants DTP, oral L paracasei 108-10 n.s. -
polio, Hib
Matsuda [36] 128 Children <5 Cholera B. breve 4x10° n.s. p<0.05
years
Pérez [37] 140 9 months-10 PnT L casei, L. 108 each n.s. -
years acidophilus
De Vrese [41] 64 20-30 years Oral polio L rhamnosus, L. 1010 2-4x higher, -
acidophilus p<0.05
Davidson [40] 39 18-49 years Influenza L. rhamnosus 1010 84% vs 55%, p<0.05
Boge [42] 222 Elderly Influenza L casei p<0.05 -

D, diphteria; HiB, Haemophilus influenzae type B; P, pertussis; Pn, pneumococcal; R, rubella; T, tetanus; and V, varicella.

Vaccine 2012;30: 4336



Son soz.
Mikrobiyota asiya yaniti etkiler / etkileyebilir

- Mikrobiyota metabolitleri immun yaniti etkilemektedir
- Mikrobiyota-asi etkinligi iliskisi:

* RV, OPV, Kolera ve Shigella asilari, gelismekte olan tlke cocuklarinda daha diisik immuinojenite
gosteriyor

» Bu Ulkelerdeki cocuklarin bagirsak mikrobiyotasinda yer alan bakterilerin sayi/cesitlilik zenginligi
astlara diisuk yanitin kaynagi

* Beslenme-mikrobiyota-immun yanit arasinda iliski, asi konusunda da gindeme geliyor

- Neden aslya yaniti etkilemesin?
- Bu dogrultudaki bulgularin sayisi artmaktadir !!



Influence of the intestinal microbiota on the immunogenicity of oral
rotavirus vaccine given to infants in south India
Edward P.X. Parker **, Ira Praharaj® Anna Zekavati %, Robin P. Lazarus °, Sidhartha Giri®,

Darwin J. Operario®, Jie Liu®, Eric Houpt“, Miren lturriza-Gémara “', Beate Kampmann
Gagandeep Kang", Nicholas C, Grassly®

A BS'TRA €T

Oral rotavirus vaccines have consistently proven to be less immunogenic among infants in developing
countries. Discrepancies in the intestinal microbiota, including a greater burden of enteropathogens
and an altered commensal community composition, may contribute to this trend by inhibiting the repli-
cation of vaccine viruses. To test this possibility, we performed a nested case-control study in Vellore,
India, in which we compared the intestinal microbiota of infants who responded serologically or not after
two doses of Rotarix delivered at 6 and 10 weeks of age as part of a clinical trial (CTRI/2012/05/002677).
The prevalence of 40 bacterial, viral, and eukaryotic pathogen targets was assessed in pre-vaccination
stool samples from 325 infants using singleplex real-time PCR on a Tagman array card (TAC). In a subset
of 170 infants, we assessed bacterial microbiota composition by sequencing the 16S rRNA gene V4 region.
Contrary to expectations, responders were more likely than non-responders to harbor >1 bacterial enter-
opathogen at dose 1 (26% [40/156] vs 13% [21/157] of infants with TAC results who completed the study
per protocol; %2, P=.006), although this was not apparent at dose 2 (24% [38/158] vs 23% [36/158]; P=

.790). Rotavirus shedding after dose 1 was negatively correlated with the replication of co-administered
oral poliovirus vaccine (OPV). We observed no consistent differences in composition or diversity of the
16S bacterial microbiota according to serological response, although rotavirus shedding was associated
with slightly more bacterial taxa pre-vaccination. Overall, our findings demonstrate an inhibitory effect
of co-administered OPV on the first dose of Rotarix, consistent with previous studies, but in the context of
OPV co-administration we did not find a strong association between other components of the intestinal
microbiota at the time of vaccination and Rotarix immunogenicity.

Vaccine 2018;36: 264



MIKROBIYOTA ICERIGI ASIYA YANITI ETKILER

(ETKILEYEBILIR)
%\ i

response

Nikos Kazantzakis > Quotes > Quotable Quote

“Tell me what you do with the tood you eat, axd Tl tell you who
voi: are. Some tuen thelr food Into fat and manure, some into
work and good humor, and nthers, 1'm tald, Into God. Sa there
must be three sorts of men. I'm not one of the worst, boss, nor
s vet one of the best. I'm somewhere in between the two. What |
# eat | tummn into work and good hunor, That's not too bad, after
du!'
He lovked at e wickedly and started laughing,
‘As for yom, boss,' he sald, 'T think von do your level bast to turn what yau eat Into God.
But vou can't quite manage it, and that torments vou. The same thing’s happening to
vou as happenad to the crow.'
"What happened Lo the crow, Zotba?
Well, von see, he used to walk respectably, properly - well, Hke a crowv. But one day he
got it inte his head to try and strut abour lika a plgeon. And from that time on the poor

fellow couldn’t for the lite of him recall his own way of walking. e was all mixed up,
don‘t vou see? He just hobbled abont.”

— Nikos Kazantzakis, Zorba the Greek

“Tell ihe what you eat, and |

“will tell yoti who you are.




Neden Asi Karsitligi?

Asi karsithgi: tlkeler & kulturler arasi farkhlik gosterir

- Sosyal medya, kamu spotlari...?
Hasta / toplum egitimi...?

Asilamayi kolaylastirici yaklasimlar (Eczacilar vb..)

Hekimin roll
* Bilgi dlizeyini arttirmaya yonelik egitim
* Davranis degisikligine yonelik egitim

POST-MODERN diinya: BiLIM KARSITLIGI...



