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Mantarlar kimlerde hastalik yapar 7

e Dermatofitler

* Dimorfikler
* Coccidioides, Blastomyces, Histoplasma

* Cryptococcus turleri

> Saglikh konak




Mantarlar kimlerde hastalik yapar 7

MANTARLAR BAGISIKLIK SISTEMI
BASKILANMIS

KONAK

Hayati tehdit eden ciddi mantar enfeksiyonlari,
(hemen) her zaman firsatci enfeksiyonlardir.



Mantarlar nerelerde bulunur ?

Endojen enfeksiyonlar Ekzojen enfeksiyonlar
* Candida * Cryptococcus

e Trichosporon * Aspergillus

* Malassezia * Fusarium

* Rhodotorula
* Mucorales (Mucoromycotina)
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Mikobiyom calismalari
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*Diyet etkiliyor
*Bireysel farklar var

*DNA veya RNA izole etmek
sonucu degistiriyor
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Gastrointestinal Tract by Fungi
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MICroorganisms

Review

The Mycobiome: A Neglected Component in the

Microbiota-Gut-Brain Axis

Candida

Cryptococcus
Malassezia
Trichosporon
Cladosporium
Debaryomyces hansenii
Penicillium roqueforti
Saccharomyces
Penicillium

Saccharomyces cerevisiae
Malassezia restricta
Candida albicans

*Duygular ve stres florayi degistirir

*Kortizol seviyesi mikobiyom Uzerine etkili

*Mikobiyom — mikrobiyom iliskili

*°TLR2,4,6
*Dectin-1
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Healthy individuals
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*HIV enfeksiyonu mikobiyom cesitliligini azaltiyor
*Candida baskin cins haline geliyor

*Sagliklilarda olmayan Histoplasma capsulatum,
Penicillium marneffei gibi etkenler floraya
yerlesiyor

: g Galactom
Candida lusitaniae - / .
Cindida rdripeilosis Galactomyce: Lrenitin un byrm s v thuevier Yaxans Pranzm
‘andida paraps - rige :
Candida Ir)“ o oi.)aJ Geothricum spp: SclenceDirect ‘.II- onsulte .“E"dE:.,In'E Ll >
’ R 1 1 e et ) o N T ST Tl ¥l
Condiilzanp Geotrichum candid WIRRIEGCRAS) WA LOIRRIST millallm m[uuwws
v = - - '.'o'.' reeerabivn ety s AS YA el
Candida tropicalis Gloeotinia temulenta :
$ : Glomerella General raview
Candida zeynaloides o Phaeococ
Cephalosporium sp.* Hanseniaspora - : Vallemi Digestrve tract mycobioti: A source of inlection
Ciratobasids 3 Hvmenochaete Phanerochaete stereoides aitenua
eratobasiatum sp.” Y . ) A . Co v obdomme ofiaresia] oo senre i eevion
Ceratocvstis® Hypholoma Phlebia Xer omyces’ . : AT O 7
Ceri B Kluwvveromvces Pichia Yarrowia [lpO[)'“C(l NoGoaba. M Leancouwnt®
“eriporia’ - S R, RS
P Kluyveromyces hubeiensis ~ Psathyrella candolleana Zygosaccharomyces



(A)

Ceniothyrium (3)

Cyberfinidnera (3) Davidiclia (3) - Eremathecium (3)
Ascosphaera($) o~ " Dioszegia(d) sl
Artkrinbam (§) ——————— el
~— ——_"—  Hyphodoniia (3)
— e  Meperoymaf3)
=" Mucor (3)

Pseudozyma (3)
Rhizopus (3)

 Talaromyces (3)

Trichoderma (3)
7 Ustilage (3)

S = Xeromyces (3)
_\‘ ~ Aurcobasidium (4)

-

Phoma (4)

e Exophiala
Exophiata (5 Alternaria

N Pt (9) Rhodotorula

-~ Kazachstania (5)

Cryptococcus
it Fusarium
~ Cladosporinm (6 Aspergillus
Pichia (6)
Trichosporan (6)
Wallemia (6)
\ - Cryptocacens (7)
~ Alternaria (8)
Malassezia (9)

- " Rhodotorala (9)

e Peniciltium (1)
Candida (12) ——  Saccharomyces (10) Debaromyces (1)

FEMS Microbiology Reviews, fuw047, 41, 2017, 479-511

10



Available online at www.sciencedirect com Current Opinion in

S § ScenceDirect Microbiology
ELSEVIER
Host-microbe interactions: commensal fungi in the gut :
Marissa J Paterson’, Seeun Oh' and David M Underhill W) covss

Current Opinion in Microbiology 2017, 40:131-137

VL ey Mantarlarin metabolitleri ve iiriinleri dolasima
' geger

Etkileri ????

Cumert Opron in NMoobol agy
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Fungal interactions with the human host: exploring the

spectrum of symbiosis
Rebecca A Hall® and Mairi C Noverr®> curent Opinion in Microbiology 2017, 40:58-64

MUTUALIZM

Epithelium

L.P.

Mutualism Tolerance Commensalism inflammation Parasitism

Host Damage

E——) KOMMENSALIZM > PARAZITIZ

Candida levels below threshold Candida levels below threshold Candidalevels

= low PRR signalling = low PRR signalling reach threshold for PRR signalling

% Inflammatory Signals

@ PMN @ Tcell w PRR
«© Yeast &= Hyphae

Current Opinion in Microblology

12



Eve goturulecek mesajlar;
Mikobiyom calismalarindan ogrendiklerimiz

 Mantarlar insan normal florasinin bir parcasidir
* Cogu mantar barsakta gosterilmistir
* Yas, diyet, cinsiyet, yasanilan bolgeye gore mikobiyom farkhlasir

* Mantarlarin metabolitleri ve Grinleri dolasima gecer
* Dogadan kazanma — birlikte adaptasyon
* Mantarlarin evrimi — virtilans kazanma

13



Mantar & Konak iliskisi

Konak
direnci

Virulans

faktorleri ‘




MANTARLARIN VIRULANS

FAKTORLERI

Tur Viriilans faktori Konaktaki etkisi

Aspergillus fumigatus Biyofilm Uretimi

Salgisal proteazlar

Metilsitrat sentaz

Sideroforlar

Gliotoksin

Gliotoksin Gretimini arttirir
Kronik enfeksiyonlarda onemli

Adezyon ve penetrasyonu destekler
Konak peptidlerini yikar

Proteazlar tarafindan salinan
aminosidleri asimile eder

Demir homeostazini dizenler

Mikotoksindir
Fagositoz yapan lokositleri etkiler

Odds FC. Pathogenesis of fungal disease. In: Oxford Textbook of Medical Mycology. 2018.
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Tur

Candida albicans

Viriilans faktori Konaktaki etkisi

Biyofilm Gretimi
Hif olusturma
Als ailesi hiicre duvar proteinleri

Hwp 1 (hyphal wall protein)

Sap izoenzim ailesi

Lip izoenzim ailesi

Plb 1 (fosfolipaz B)

Katalaz

Sod4, Sod5 (stperoksit dizmutaz)

Fenotipik dontisuim

IV kateter gibi plastik ylizeylere yapismayi saglar
Epitele penetrasyonu destekler

Konak proteinlerine, ylizeylerine yapismada rol alir
Biyofilm olusumunu destekler

Konak epiteline yapismada rol alir
Biyofilm olusumunu destekler

Proteinaz
Konak hiicrelere yapisma, penetrasyon ve yikimda yer alir

Lipaz
Konak hlicrelere yapisma, penetrasyon ve yikimda yer alir

Fosfolipaz
Konak hiicrelere yapisma, penetrasyon ve yikimda yer alir

Konagin antimikrobiyal etki icin salinan reaktif oksijen
turlerini de-aktive eder
Mantarin oksidatif strese direnmesine yardim eder

Beyaz ve opak fenotiplerin derin dokuda ve deride virtlansi
farkhdir

Odds FC. Pathogenesis of fungal disease. In: Oxford Textbook of Medical Mycology. 2018. 16



Tur

Cryptococcus neoformans/gattii

Viriilans faktorii Konaktaki etkisi

Polisakkarit kapsul

Hucre duvarindaki melanin

Proteinazlar

Fosfolipazlar

Ureaz

Superoksit dizmutaz

MATa «mating» tipi

Fenotipik dontsim

Fagositozdan korur, imminmodulatér

Mantari antimikrobiyal strese karsi korur

Fagozomal membranlar gibi konak hiicre proteinlerini
yikar

Fagozomal membranlari yikar

SSS’ ne girisi kolaylastirir
Mayaya fagozit disinda Gremesinde yardimci olur

Klinikte daha sik goralar
Farelerde a tipinden daha virtlan

Kapsul genisligini ve yapisini etkiler

Odds FC. Pathogenesis of fungal disease. In: Oxford Textbook of Medical Mycology. 2018.
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Olasi calisma konularti;
Termotolerans-Adaptasyon sirasinda kazanilan ve

kaybedilen genler !!!

* Her gen fenotipe yansiyan bir protein kodlar mi ?
* Intron ve ekzonlar !l

* Gen susturma nasil calisir ?

* mMiRNA mekanizmasi

* Mantar genetigi calismalarinin tip alanina ve enfeksiyon patogenezine
yansimalari ?
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Hucre duvari =
PAMPs

«Pathogen

associated
molecular patterns»

Rev Iberoam Micol 2010;27:155-82
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Hucre duvar degisikligi = virulans degisikligi

Karbon kaynagi

Hlcre duvari Proteom
Duvarin
l \ icerigi ve yapisi

Strese uyum Bagisik sistem
l tarafindan taninma
Viritlans

The Journal of Experimental Biology (2014) doi:10.1242/jeb.088930
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Environmental
stressors

| Carbon source

|' Hypoxia | Immune attack

| \ |

Low pH

1 -_\h‘h >
\\_/’ “' .

Cell wall
integrity

|, signaling

Increased resistance
to stress

\ Low pH

immune
attack

A chitin: :‘ : ;

/|

I Cell wall
| integrity genes

‘“ Cell wall

‘ B-glucan unmasking:
increased immune
recognition

‘ B-glucan masking:
evasion of immune
recognition

7

Carbon source (lactate)

Trendds in Microbiology

Cevresel stres: karbon
kaynaginin degisimi, hipoksi,
immiin cevap, disiik pH

Hiicre duvar iceriginin
degisimini uyarir

Hiicre duvari yeniden
modellenir

*Beta glukan maskelenmesi
bagisik sistemden kacisi saglar
*Beta glukan varligi bagisik
yaniti gliclendirir

*Kitin artisi strese direnci
arttirir
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PAMPs degisikligi = virulans degisikligi

Karbon kaynagi

|

Hicre duvari Proteom AR | 22 2
Duvarin | ' Py .
icerigi ve yapisl N o R S e
‘ 7 | : ..x 0 .';' ‘ A . PAMPs
Glucose Lactate
Strese uyum Bagisik sistem Glukan
tarafindan taninma Mannan
Mannoproteinler
l Galaktomannan
Virulans Kitin

The Journal of Experimental Biology (2014) doi:10.1242/jeb.088930 .



C. albicans

Yeast
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Trends in Microbiology

Trends in Microbiology, April 2018, Vol. 26, No. 4
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Mantar & Konak iliskisi

Konak
direnci

Virulans

faktorleri ‘




PAMPs PRRs
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PAMPs

* Glukan
* Mannan
* Mannoproteinler

e Galaktomannan
e Kitin

«Pattern recognition receptors»
PRRs

* DC Sign

* Dectin 1

* TLRs (Toll like receptors)

* NLRs (NOD-like receptors)

* CLRs (C-type lectin receptors



CLRs
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* Mannans Galactommns
| 5t Mamtogt_olelns = Mannans

S et BES Tama

AP,

Olasi calisma konulari
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Invaziv fungal infeksiyonlarda TLR, NLR, CLR, ve diger PRRs ifadelenmesi
Mantar enfeksiyonlarina yatkinlik — Bireysel tip — Polimorfizm bakiimasi
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Nature Reviews | Microbiclogy
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ANTIFUNGAL IMMUN CEVAP

DOGAL iMMUN CEVAP

KAZANILMIS iIMMUN CEVAP
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LUCY READING-IKKANDA FOR THE SCIENTIST, JUNE 2011
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En sik gorulen mantar enfeksiyonlar

*Kandidoz
*Aspergilloz
*Mukormikoz
*Kriptokokoz



Kandidoz (endojen) firsatgl enfeksiyondur

Yeast

‘)

form N>

Thigmotropism

Adhesins and invasions

Hyphae form

Biofilm formation
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Candida albicans virulans faktorleri

* Fagositozdan kacis: Vomitoz, konak hicrenin hifleri
parcalamasi, fagolizozomal notralizasyon, piropitozis

migration
killing &

recognition
non-lytic
expulsion

P maturation
engulfment

"""""
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Currant Ogpirion in Microbiotogy

Current Opinion in Microbiology 2016, 34:111-118
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Aspergilloz.

Inhalation of Aspergillus fumigatus spores

v v v

MNormal host ICH Cavitary lung diseass
Fificient clearance Irfection

Chronic lung disease
mild ICH

v v

Asthma

' '

Infection and/or colonization

*  Kronik pulmoner aspergilloz
(CPA)

*  Kronik nekrotizan pulmoner
aspergilloz (CNPA)

+  Severe asthma fungal

Ma infection Invasive aspergillosis Aspergilloma CPA CNPA sensitization (SAFS)
; e h : *  Allerjik bronkopulmoner
E:%L Macrophage @ Meutrophil = Conidia @ Losinophil aspergilloz (ABPA).
ﬁ' Aspergilloma @ Lymphocyte qh""- Hyphae

ICH, immunocomproemised hosL

NATURE REVIEWS | MICROBIOLOGY VOLUME 15 | NOVEMBER 2017 | 661
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inhalation .
© o conidial properties

(] | adhes:on polarity, stress resistance
swellmg
cytoskeleton,
cell wall
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secretome: Immumty & elimination
hydrolases invasion
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|mmune evasion
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Current Opinion in Microbiology

Current Opinion in Microbiology 2016, 34:136-146
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Aa Conidiophore

N Konidya hiicre duvarf®®) PAMPs maskelenir
. ® Conidia
20 o

Dispersion in DEhidratasyona karSI korur
h i .
e environment ) Melanin UV’ ye karsi korur

Ascospore

Sexual
cycle?

i T

5:#0& Galactomannan l *ﬁT’ﬁi

pmmmes- Chitin
400000 B-glucan
Mt g-glucan

<  Protein Galaktozaminogalaktan
Konak hiicrelere tutunur
Anti-inflamatuvar PAMP
Notrofil apoptozunu uyarir
Beta-glukani maskeler

Hif hiicre duvari e

fozrbezs of Nlerbhchogy (A013) 200370 382
Hize s o 101007 D00 3-016-1487-1

Trombositleri aktive eder MINI-REVIEW

An overview of lectin-glycan Interactions: a key event in initiating
fungal infection and pathogenesis

Subas Ballal’ « Shashikala R. Inamdar’
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DOGAL BAGISIK YANIT KAZANILMIS BAGISIK YANIT

Mantarin ortadan
kaldiriimasi

Konidya Hif 1

Olasi calisma konulari

Aspergillozda ve diger mantar enfeksiyonlarinda T hicre kaynakli sitokinler (ELISA ve RT-PCR)
T49, Ty17 degisimi (Flow sitometri calismalari)

@ @ Inflamasyonun
Pro-inflamatuvar ¥
Fagositoz kontrolu
Fibrozis

K Antijen sunucu htcre /

Dogal ve kazanilmis bagisik yaniti diizenler

Sitokin Uretimi
Sitotoksisite
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Hiflerin yok edilmesi

NK cell

e \2223‘.32?:
\

Olasi calisma konulari;

g 4
® 0

- -

*NETs nasil uyarilabilir ?

*Ortama eklenen Zn, Fe ve diger elementler ile NETs nasil etkilenir ?

*Notrofil hucre kulttra & Aspergillus

~ /]
NETosIs \ /f platelet

_ ¥V degranulation
neutrophil

[ antibody

NETS
Hyphae
Neutrophils

NETs: Neutrophil
extracellular traps
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Clinical Therapeutics/Volume I, Number 1, 2018

Recent Advances in the Pathogenesis
of Mucormycoses

George Petrikkos, MD, PhD"?; and Constantinos Tsioutis, MD, PhD'

Mucorales hizli Grer

Termotoleran

Cevrede ve normal florada
Mukormikoz hastaligin adi
Mucormycotina subfilum (alt sube)

: Giris yerine bagl olarak inoktlasyon
Zygomycota filum (sube)

Hif formuna donlsim ile makrofaj ve notrofil fagositozundan kacis
Ketoasidoz, hiperglisemi, demir yliksekligi, notropeni durumunda
ureme miktari ve virtlans artar

Ozgiil reseptérler ile endotele tutunma, endotel hasari, anjiyoinvazyon

Rhizopus, Mucor ve Lichtheimia

Kanama, tromboz, doku nekrozu, diseminasyon, kana gecis, sistemik
hastalik ve organ yetmezligi
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Cryptococcus

Giant cell

Blood-brain
Blood vessel barrier Brain parenchyma
/

| Lung alveoli N Yeast cell
. /’\2 : !Q

: ~ \

! (et \" ™ 0

/ Macrophage ) O o
“@ 0 |
L{" P= Trojan Horse 1: Expulsion

Olasi calisma konulari

Kapsulsuz Cryptococcus var mi ?
Ovoid yapi olusumu engellenebilir mi ? / Uyarilabilir mi ?

— gy _— - BT, G Transcytosis -
> v AR .
T ~S— /| §\|
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invaziv

Ornek calisma fungai
enfeksiyonlu
Sitokin ELISA olgular
DC Sign Polimorfizm 27
Dectin 1
TLRs Dectin 1polimorfizmi
NLRs ve sonuglari
Hucre CLRs
RNA
Kuf
SEINA DC Sign
Dectin 1

PCR TLR 2,4
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Eve goturulecek mesaj. Patogenez ozet

* Mantarlar endojen enfeksiyonlar olusturur

* Ekzojen oldugunu disindligimuz etkenler bile mikobiyotamizda
bulunmaktadir

* Mantarlarin PAMPs ile konak hiicrenin PRRs molekulleri karsilasir

* Gozyasl, deri pHsi, antimikrobiyal peptid, mukus gibi bariyerleri asan
mantar hucreleri dogal ve kazanilmis bagisikligi uyarir

* Dogal immin cevapta notrofil, makrofaj, dendritik hicre bulunur
* Kazanilmis immun cevap T ve B hucreler tarafindan yuratular



