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Sunum AKisi

* Mikrobiyota-immin sistem iligkisi:

- immdin sistemin yapilanmasina etki
- dogal bagisiklik yapitaslarina etki
- edinsel yanit parametrelerine etki
+ Agi etkinlige ait yeni parametreler
- mikrobiyota

- genetik faktorler vb...



Dinyanin yasi: 4,5 milyar yil

Tek hicreli mikroorganizmalarin yasi: 3,5 milyar yil
Mikroorganizmalar 3 milyar yil yalniz yasadilar |
«BILIYORLAR» Il

Mikroorganizmalar:

-Hizli ireme ozelligine sahip

-Gen / bilgi alig-verisi yogun
-Yiksek mutasyon kapasitesi

-Uyum yetenekleri ¢ok fazla
-Ekosistem igin vazgegilmez canlilar



«Benzer olmayan organizmalarin birlikte yagami»
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- Simbiyoz ¢esitleri: mutualizm, kommensalizm, parazitizm
Mikroorganizmalarla aramizda hem yaris, hem isbirligi var
- «SAVAS ve BARIS» degil, ortak yasam...

- Disbioz : simbiozun karsiti



Dost mu diisman mi?

Hem EVET, hem HAYIR

Metagenomik galismalari ile gesitlilikleri ve iglevleri daha iyi
anlasildi

MIKROBIOTA-SIMBIYOTIK YASAM

Birlikte evriliyoruz
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Kabul etmeye hazir miyiz?

e Cok huicreli organizmalar:
makroskopik konak +
simbiyotik kommensal
mikrobiyotadan olusan
“stiperorganizmalar”dir.
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Cell 2014, 157: 121; Mucosal Immunol 2010;3: 450 H Abacioglu'nun iziniyle



The gut flora as a forgotten organ

Ann M. O'Hara' & Fergus Shanahan'*'
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Fecal Microbiota Transplantation: A Practical
Update for the Infectious Disease Specialist

Thomas Moore,' Andres Rodriguez,” and Johan S. Bakken®

Clin Infect Dis 2014;58: 541

“Diski yedirmek iskence degil” sozlerlyle boyik tepki toplayan

Fecal Microbiota Transplantation for Clostridium difficile
Infection: The Ochsner Experience

Arnab Ray, MD," Robert Smith, MD,' Jacob Breaux, MD?

Ochsner J 2014;14: 538



Mikrobiyotada sadece bagirsakta bulunmaz
ve sadece bakterileri icermez...
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Mikrobiyotanin Gelisimi ve Barsak Mikrobiyomunu
Yasam Boyu Etkileyen Faktorler
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Mikrobiyota Icerigini Etkileyen Faktorler:
* Maternal kolonizasyon
*Yas
* Diyet
* Cevresel faktorler
* Antimikrobiyal tedaviler

Nature Rev Microbiol 2013;11: 227



and rural Africa

Impact of diet in shaping gut microbiota revealed
by a comparative study in children from Europe

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

Gut microbial composition depends on different dietary habits just
as health depends on microbial metabolism, but the assodation of
microbiota with different diets in human populations has not yet
been shown. In this work, we compared the fecal microbiota of
European children (EU) and that of children from a rural African
village of Burkina Faso (BF), where the diet, high in fiber content,
is similar to that of early human settlements at the time of the
birth of agriculture. By using high-throughput 16S rDNA sequenc-
ing and biochemical analyses, we found significant differences
in gut microbiota between the two groups. BF children showed
a significant enrichment in Bacteroidetes and depletion in Firmi-
cutes (P < 0.001), with a unique abundance of bacteria from the
genus Prevotella and Xylanibacter, known to contain a set of
bacterial genes for cellulose and xylan hydrolysis, completely lack-
ing in the EU children. In addition, we found significantly more
short-chain fatty acids (P < 0.001) in BF than in EU children. Also,
Enterobacteriaceae (Shigella and Escherichia) were significantly
underrepresented in BF than in EU children (P < 0.05). We hypoth-
esize that gut microbiota coevolved with the polysaccharide-rich
diet of BF individuals, allowing them to maximize energy intake
from fibers while also protecting them from inflammations and
noninfectious colonic diseases. This study investigates and com-
pares human intestinal microbiota from children characterized
by a modern western diet and a rural diet, indicating the impor-
tance of preserving this treasure of microbial diversity from an-
cient rural communities worldwide.

PNAS 2010;107: 14691



Immuno-microbiota cross and talk: The new paradigm of metabolic diseases

Rémy Burcelin®"*, Lucile Garidou®", Céline Pomié*®
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Cancer and the gut microbiota:
An unexpected link

Laurence Zitvogel,'**t Lorenzo Galluzzi,'**** Sophie Viaud,'?
Marie Vétizou,'? Romain Daillére,"? Miriam Merad,® Guido Kroemer?
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The influence of the microbiota on the immune
response to transplantation

Caroline Bartman™, Anita S. Chong®, and Maria-Luisa Alegre®

Summary
Commensal microbes may alter immune responses to organ transplantation, but direct experiments are only
beginning in the field to identify species and immune pathways responsible for these putative effects.
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Curr Opinion Organ Transplant 2015;20:1



mass

Claes Ohlsson and Klara Sjogren

Effects of the gut microbiota on bone

The gut microbiota (GM), the commensal bacteria living
in our intestine, performs numerous useful functions,
including modulating host metabolism and immune
status. Recent studies demonstrate that the GM is also
a regulator of bone mass and it is proposed that the
effect of the GM on bone mass is mediated via effects on
the immune system, which in turn regulates osteoclas-
togenesis. Under normal conditions, the skeleton is
constantly remodeled by bone-forming osteoblasts
(OBs) and bone-resorbing osteoclasts (OCLs), and imbal-
ances in this process may lead to osteoporosis. Here we
review current knowledge on the possible role for the
GM in the regulation of bone metabolism and propose
that the GM might be a novel therapeutic target for
osteoporosis and fracture prevention.

Gut microbiota

_, Pmobiotics

T = Prebiatics

Trends Endocrin Metabolism 2014;



Toward Effective Probiotics for Autism
and Other Neurodevelopmental Disorders

Jack A. Gilbert,'? Rosa Kraimalnik-Brown,** Dorota L. Porazinska,® Sophie J. Weiss,® and Rob Knight®

Hsaio and colleagues link gut microbes to autism spectrum disorders (ASD) in a mouse model. They
show that ASD symptoms are triggered by compositional and structural shifts of microbes and
associated metabolites, but symptoms are relieved by a Bacteroides fragilis probiotic. Thus probi-
otics may provide therapeutic strategies for neurodevelopmental disorders.
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The mosquito microbiota influences vector competence
for human pathogens

Nathan J Dennison, Natapong Jupatanakul and

George Dimopoulos

The midgut of insect vectors of human disease contains not
only pathogens harmful to human health, but also a diverse
microbiota. This microbiota can influence insects’
susceptibility to human pathogens, and the capacity to transmit
them, through different mechanisms. Understanding the
interaction between the vector, its microbiota and transmitted
pathogens will provide novel opportunities to limit disease
transmission.

Curr Opinion Insect Sci 2014;3: 6



Hastaliklarla Ilintili Bagirsakda
Mikrobiyal Disbiozis

Healthy control Patient

a Inflammatory
bowel disease

b Type 2 diabetes

¢ Necrotizing
enterocolitis

[ Firmicutes [C] Bacteroidetes [ Fusobacteria
[ Actinobacteria [ Verrucomicrobia [] Proteobacteria

Nature Rev Microbiol 2011;9: 279
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Mikrobiyota Tarafindan Uretilen veya Degisime Ugratilan
Metabolitler ve Bunlarin Immiin Yanit Uzerine Etkileri
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Safra Asitlerinin
Imminomodilator
Etkileri

Return to liver and assses
o systemic crculation

Viral Infaction
IBD

Cbesity

NAFLD
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Marina Marml @ ranca

Nat Immunol 2013;14: 676



Kisa Zincirli yag asitlerinin (SCFA’ ler)
Imminomoddulator Etkileri
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1. Ornek: Kommensal bakterilerin,
enterik viral enfeksiyonlara etkisi

Viral persistence
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MMTV: mouse mammary tumour virus Nature Rev Microbiol 2016:14. 197



2. Ornek: Mikrobiyota- Solunum Yollar
Enfeksiyonlari lliskisi

e Nazofarengeal mikrobiyota hastaligin seyrini etkiliyor:
agir grip olgularinda mikrobiyota cesitliligi yuksek

e Mikrobiyota icerigi akut solunum yollari
enfeksiyonlarinin seyrini/agirligini degistiriyor

Microbiota regulates immune defense against
respiratory tract influenza A virus infection

Takeshi Ichinohe®®”, Iris K. Pang™', Yosuke Kumamoto®, David R. Peaper®, John H. Ho® Thomas S. Murray“?,
and Akiko Iwasaki®*?

PNAS 2011;108: 5354



IMMUN SISTEM-MIKROBIYOTA ILISKISI

e Karsilikh etkilesim:
-iIMMOUN SISTEM mmm) Mmikrobiyotay
- MIiKROBIYOTA ‘ immun Sistemi

e Mikrobiyota-Asiya Yanit iliskisi



Sindirim sisteminde
Immin Yanit Olusumunda ve Isleyisinde
Mikrobiyotanin Onemi

1- Diizenleyici Ozellikleri
Germ-free Modeller



Mikrobiyota Etkisi ile
Sindirim Sisteminde Degismeler ... .. ...
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Mikropsuz Klasik
ortamda kosullarda
yetistirilmis yetistirilmis
fare kolonize fare

Ince bagirsak villus
morfolojisi

(Béickhed F: 2012)



Dalakta CD4 Bagirsakta CD4 Bagirsakta IgA
ic resim: Dalakta CD8 ic resim: CD8 ic resim: Peyer plaginda IgA

Mikropsuz
fare

Bagirsak
bakterileriyle
kolonize fare

Bagirsak bakterilerinin varligi lenfoid yapilar lizerinde
onemli etkiye sahiptir

Macpherson AJ, Harris NL: 2004
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Sindirim sisteminde
Immin Yanit Olusumunda ve Isleyisinde
Mikrobiyotanin Onemi

2- Dogal Bagisikliga etkisi
NKT, DH, ILC, notrofil



Mikrobiyota Dogal Bagisik Yaniti uyarir...

Commensal bacteria

- s .
Bifidobacterium ‘ / \\A
? Flagellin LPS Sphingolipids

Lomina propria

Trends in Immunology, 2014, 35: 507-517
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Lenfoid Hicreler (ILC )
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Mikrobiyotanin ILC'ler Uzerine Etkisi
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Lurnen
epithelial cell qs ARR ligands

Mucus layer

“ l v

: | : AMPs
IL-25 = '3‘".'1‘."_( _
Amphirszulin IL-33 P ortification
IL-13 TSLP IL-7
i IL-22
¥ A\
TLR-5
12 O ' Prostaglandin D2 IL.23
“Fry =T
Dendritic cell IEoE Mast cell
Antigen Antigen GM-CSF
presentation presentation L-1p

v 0 00

T eell Macrophage  Eosinophil Tcell Neutrophil Macrophage

Nature 2016;535: 65



ILC -Mikrobiyata
Arasindaki Karsilikli Etkilesim

Mikrobiyotanin ILC'lere etkisi
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Grup 3-ILC lerin Islevi
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Mikrobiyotanin Salmonella Enf. Etkisi

Segmented filamentous bacteria

Wild-type ILC3 Deficiency
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Science 2014;345: 1310




Notrofillerin “yaslanmasi” mikrobiyota
Tarafindan Duzenlenir

a
3]

e Notrofil yaslanmasi TLR ve
MyD-88 lizerinden
mikrobiyota tarafindan
gerceklestiriliyor.

e Mikrobiyotanin ortadan
kaldirilmasi

— Endotoksine bagl septik sok
riskini,

— Orak hicre hastaligi
modellerinde patogenez ve

organ hasarini onemli oranda
azaltiyor.
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Figure 4 Microbiota depletion reduces vaso-occlusive events in sickle-cell
disease. a, Flow cytometry analysis of aged neutrophils in hemizygous control



Sindirim sisteminde
Immin Yanit Olusumunda ve Isleyisinde
Mikrobiyotanin Onemi

3- Edinsel bagisikhga etkisi
IgA, Th17, Treg



Mikrobiyotanin IgA Sentezindeki Roli
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Mikrobiyotanin Th17/Treg Olusumundaki Rolii

* SFB
* Other microbiota
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Nature Rev Immunol 2013;13. 321



Th17/Treg Orani Onemli....

Human microbiome Human genome T 17/Treg profi‘le
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Science 2010;330: 1768



Ornek: B. fragilis'in, H. hepaticus’un Neden Olacagi
Hastaliktan Koruma Mekanizmasi

Intestinal lumen H. hepaticus Vs ‘

B. fragilis = ® Pro-inflammatory
eI % signals
PSA AAXAA Epithelial cell

Mesenteric lymph node
e Rev Immunol 2009;9: 313




KISACASTI: Mikrobiyota, Dogal ve Edinsel
Yanit Hiicreleri ile karsilikli Etkilesim Icindedir

Intestinal lumen
=
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o aw—
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Levy M et al; Nature Rev Immunol 2017



Konak, mikrobiyota ve ¢evresel faktaorler
arasindaki etkilesimler

Mikrobiyota modiilatorleri

Antibiyotikler
Probiyotikler
Prebiyotikler
Diski
transplanti

1

Cevresel

Konak
- faktorler

<
Immiin sistem Beslenme l urumu
' i \ / Stres

Ann Rev Med 2013;64: 145
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Sunum Akisi

* Mikrobiyota-immin sistem iligkisi

- immdin sistemin yapilanmasi

- dogal bagisiklik yapitaslarina etki
- edinsel yanit parametrelerine etki
» Asi etkinlige ait yeni parametreler
- mikrobiyota

- genetik faktorler vb...



Rotavirus Asisinin
Farkli Ulkelerde Etkinlig

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

B 1 year post-vaccinatid® Follow-up over 2 years

0 91.69 96.19
100 - 95.8% % % 81.6%

72.0%

83.1%

B o)) o))
o o o
1 1 1

Vaccine efficacy against
severe RVGE (95% Cl)
N
o

Europe! China? Japan  Hong Kong,  Latin Latin Malawi and
Taiwan and America Americ South
Singapore*  (OPV aé Africa’
vaccine co-
admin.)®

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

Rotarix is a trademark of the GlaxoSmithKline group of
L cet 2007: 370: 1757-63; 2. L t [H V ¢ Immunother apy 2014; 10: 11-18;

¢9011: 29: 6335-41; 4. Phua. 0 5009737+ 3936 412 3 Trognaghi, ef al. Pediatr Infect Dis J 2011; 30: ¢103-8; 6. Linhares, ef al. Lancer 2008: 371: 1181-9; 7. Madhi, ef al. N Engl J companies
62: 280-95.
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Farkli Gelir DUzeyine Sahip Ulkelerde Asi Etkinligi

LOW-INCOME COUNTRIES MIDDLE-INCOME COUNTRIES
¢ o o ¢ ® O
AN AN\ A /AN AR, AR,
P 9 Q)Y Q) R Q)
CASES PREVENTED CASES PREVENTED
o/ VACCINE O/ VACCINE
""'50 O EFFICACY ~75 O EFFICACY

- Asi oncesi serumda IgG miktarinin asiri yiksek olmasi
- Diger enteropatojenlerin varligi

- Maternal antikorlarin etkisi (IgG ve IgA)

- Malnitrisyon sorunu

- Diger 6lim nedenleri (HIV, sitma, vb..)

- Oral asilarin birlikte kullanimina bagl interferans

- MIKROBIYOTA Farki

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



The infant gut microbiome correlates significantly with rotavirus vaccine response

mm rural Ghana

- RV Agisina yanit veren ve vermeyen
Gand'li ve agiya yanit veren Hollandali
cocuklarda MIKROBIYOTA

kiyaslamasi yapilmig

- Yanit verenlerde: S: bovis artmis,
Bacteroidetes filumu azalmis

- Bacteroidetes filumununun eksprese
ettigi LPS iglevsel ve yapisal olarak
farklh: dogal bagisikliga
immunosipressor etkisi fazla

- Yanitsizlarda: inflamatuvar
sitokinleri uyarma yetileri kisith /
baskilayici.
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B Ciostidivm. clusler 1%

B Ciostndium cluster IV

B Cinstaciom clister !

o Bactercidefss

B Bacwy

0 Actnotactena

% of total microbiota
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60 -
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20 -

GhanaNR

GhanaR

Harris VC, J Infect Dis, 2016
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Variation in Microbiome LPS Immunogenicity
Contributes to Autoimmunity in Humans

Tommi Vatanen, Aleksandar D. Kostic,
Eva d’'Hennezel, ..., Thomas W. Cullen,
Mikael Knip, Ramnik J. Xavier

*Finlandiya, Estonya ve Rusya
daki ¢ocuklarda mikrobiyota
incelenmis

* Rus cocuklarda Bacteroides
turd az, digerlerinde gok

*Mikrobiyota igerigindeki
Bacteroides tirine ait LPS
immun sistemi baskilayici etkiye
sahip ve otoimmin sorunlara
duyarhgi arttiriyor
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2 Russia \e(-\oﬂ“ 468 ’ Bacleroides
@ 1ot e .
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XD Immune stimulation
ﬂ ” Endotoxin tolerance

Cell 2016:165,: 842



Influence of the microbiota on vaccine
effectiveness

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

Homeostasis - - = Microbial dysbiosis
<R - -
-
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Trends Immunol 2014;35: 526



Human nutrition, the gut microbiome
and the immune system

Arrdeeee LoKau™, Fhilia T Ahweng’™, Bichols W Critfin®, Avdoew L Scoedomn T8 wfines | Corden’

Vitamin A \

/—‘\. J 65F8
© Sov o ¢

O 1 Diet \‘Zl;w:roblgta T cell
3 Unmodified LY mTOR
dietary @) Promotes Ty1, Ti;2, T417 cell
components - differentiation; inhibits T,eg cell
5 Dietary differentiation
components RAR-RXR
” ;
mioc%ggtgy 4 Microbial Promotes intestinal T-cell homing;
(acetate) signals promotes T;;2 and T, cell
(MAMPs) differentiation

VDR-RXR

Promotes T,., cell differentiation;
inhibits T,1 and Ty17 cell
differentiation

AHR

Promotes T,,17 and T, cell
differentiation

LXR and PPAR

Control T-cell differentiation

Antigen-presenting cell
TLRs
Inflammasomes

mTOR
Modulates DC function and
differentiation

RAR-RXR and VDR-RXR
AHR
Modulates DC differentiation

PKR

Regulates inflammatory
responses
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Inhibits inflammatory responses
in macrophages
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Nature 2011;474: :



Mikrobiyotanin Asiya Yanita Etkisi ve
Konunun Pratik Yonu

* Probiyotik kullaniminin asiya yanita olumlu etkisi tartisilmakta

Enhancement of Microbiota in Healthy Macaques Results in
Beneficial Modulation of Mucosal and Systemic Immune
Function

Jennifer A. Manuzak,*' Tiffany Hensley-McBain,®" Alexander S. Zevin,*"

Charlene Miller,®" Rafael Cubas,” Brian Agricola,” Jill Gile,*" Laura Richert-Spuhler,®’
Gabriela Patilea,* Jacob D. Estes,” Stanley Langevin,' R. Keith Reeves,' Elias K. Haddad,”
and Nichole R. Klatt®'

J Immunol 2016;196: 2401



Bengt Bjorkstén*

Diverse microbial exposure — Consequences for vaccine development

Study N Age group Vaccine Probiotic strain(s) Dose Titer Seroconversion (%)
Youngster [31] 47 Infants Mumps, L acidophilus, B. 3 x 10% 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 2-5x109each ns. -
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 4 x10° n.s. p<0.05
years
Pérez [37] 140 9 months-10 PnT L casei, L. 10% each n.s. -
years acidophilus
De Vrese [41] 64  20-30years 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.

- Probiyotik kullanimi RV asisinin serokonversiyon oranini arttiriyor

(Finlandiya)

- Probiyotik ve ginko kullanimi RV1 asisi sonrasi IgA serokonversiyonunu
arttirivor (Hindistan)

Vaccine 2012;30: 4336



Himoral

Hicresel



