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Mycobacterium tuberculosis’in ortaya cikisi

* M.tuberculosis kompleks tirleri genetik olarak %99 benzerler.
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Mycobacterium tuberculosis’in ortaya cikisi

Denizli’de 500 bin yillik homo erectus

Denizli'de bulunan Tiirkiye'nin ilk homo erectus fosili, bilim diinyasinda
heyecan yaratti. Bir erkege ait 500 bin yasindaki kafatasi fosilinin, ilk
insanlarin diinyaya dagilislari konusunda bilim diinyasina énemli ipuclari
saglamasi bekleniyor.

AL
Gincellerme: 10:49 TSI 12 Aralik 2007 Carsamba

DENIZLI - Dinyadaki biitiin insanlarnn Afrika
kakenli aldugu ve dider kitalara buradan
dagildiklar, bu sirada Ortadogu ve Anadolu'dan
gectikleri yonindeki tezleri desteklemesi
agisindan dnem tasiyan fosil, "bilinen en eski
tuberkiloz vakas” olarak da tip tarihine
gegmeye hazirlaniyor.

AMERICAN JOURNAL OF PHYSICAL ANTHROPOLOGY 139:442-444 (2009)

Letter to the Editor: Was Tuberculosis Present in
Homo erectus in Turkey?



Mycobacterium tuberculosis’in ortaya cikisi

* Mikobakteri ve insanoglu birbirini iyi taniyor.

* Neden milyonlarca yildir bu savasin bir kazanani olmadi!!!

The story today is about scientists examining 6000-
year-old bones excavated from Jericho decades ago
to trace the evolution of tuberculosis. The bones
show extensive evidence of TB infection, and given
Jericho’s advanced age, some of them might yield
clues to the early transmission of the disease.



Cok mu zeki?

Research article BMC Microbiology

A census of membrane-bound and intracellular signal transduction
proteins in bacteria: Bacterial 1Q, extroverts and introverts

Michael Y Galperin*
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Mutasyon hizi mi yuksek?

Evolution of extensively drug-resistant
Mycobacterium tuberculosis from a susceptible
ancestor in a single patient

Vegard Eldholm’”, Gunnstein Norheim', Bent von der Lippe”, Wibeke Kinander', UIf R Dahle', Dominique A Caugant’,
Turid Mannsiker', Anne Torunn Mengshoel', Anne Ma Dyrhol-Riise™ and Francois Balloux®

Abstract

Background: Mycobacterium tuberculosis is characterized by a low mutation rate and a lack of genetic recombination.
Yet, the rise of extensively resistant strains paints a picture of a microbe with an impressive adaptive potential. Here we
describe the first documented case of extensively drug-resistant tuberculosis evolved from a susceptible ancestor
within a single patient.

Results: Genome sequences of nine serial M. ruberculosis isolates from the same patient uncovered a dramatic
turnover of competing lineages driven by the emergence, and subsequent fixation or loss of single nuclectide
polymorphisms. For most drugs, resistance arose through independent emergence of mutations in more than
one clone, of which only one ultimately prevailed as the clone carrying it expanded, displacing the other clones
in the process. The vast majority of mutations identified over 3.5 years were either involved in drug resistance or
hitchhiking in the genetic background of these. Additionally, RNA-sequencing of Isolates grown in the absence of drug
challenge revealed that the efflux-assodated iniBAC operon was up-regulated over time, whereas down-regulated
genes include those involved in mycolic acid synthesis.

Conclusions: We abserved both rapid acquisitions of resistance to antimicrobial compounds mediated by individual
mutations as well as a gradual increase in fitness in the presence of antibiotics, likely driven by stable gene expression
reprogramming. The rapid turnover of resistance mutations and hitchhiking neutral mutations has major implications
for inferring tuberculosis transmission events In situations where drug resistance evalves within transmission chains.

Mutation rates are inflated by drug-induced selection
In a recent study of longitudinal M. tuberculosis isolates, in-
cluding all the major lineages, the substitution rate was esti-
mated to 0.5 SNPs per genome per year (95% confidence
interval (CI) 0.3 to 0.7} and the divergence was rarely found
to be higher than five SNPs per three years [35]. In another
study of transmission chains the substitution rate was
found to be 0.4 mutations per genome per year [36]. After
exclusion of transient mutations in the patient isolates, 4.3
mutations were acquired per year from SF1 to 5F9, or 2.3
mutations per year when excluding resistance mutations.
Antibiotic-induced expansion of resistant clones could po-
tentially distort mutation rate estimates as random SNPs in
the genetic background of resistant clones sweep to fixation
together with the resistance mutation. Our data set allowed
us to directly test for this possibility, as a large number of re-
sistance mutations emerged over time and as the frequency
of all identified SNPs were known over nine time points, We
plotted SNP frequencies over time, from which it became
apparent that SNPs not involved in resistance were changing
in frequency in concert with the resistance mutation. These
SNPs are located in the genetic background of expanding
and contracting drug-resistant clones and their frequency
changes over time closely mirror those of the resistance SNP
due to the absence of genetic recombination in M. fubercu-
losis (Figure 4C). We refer to such SNPs whose allele fre-
quency change is driven solely by linkage to a resistance
mutation under natural selection as hitchhikine SNPs.



Virulans ozellikleri?

Call wall

» Toksin yok Endotoxin
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Herkesi hasta mi yapiyor?

* M.tuberculosis ile infekte insanlarin sadece az (%5) bir kisminda tuberkiloz ortaya cikar.

kendiliginden iyilesme
90%

ge¢ hastalik
10%

infeksiyon

hastalik gelismez

erken hastalik



Peki bakteri neden basarili?

* Tlberklloz patogenezinin anlasilabilmesi icin;
konak ve patojen arasinda gelisen molekuler etkilesimlerin agiga kavusturularak

gereklidir.




Ik Arastirmalar

* Cagin en onemli bilim adamlari, etkeninin kesfinden hemen sonra tiberkiloz
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patogenezinin anlasilmasi ve asi Uretimi icin arastirmalar yaptilar.
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Louis Pasteur Edward Trudeau Edward Robinson Baldwin Theobald Smith
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X-RAY OBSERVATIONS OF THE PATHOGENESIS OF
PULMONARY TUBERCULOSIS

By H. KENNON DUNHAM, M. D., JOHN H. SKAVLEM, M. D.
CINCINNATI, 0HIO

The purpose of this paper is to outline the knowledge necessary
to an understanding of the pathegenesis and progress of tuberculosis
of which the x-ray chest plate is a record.

The ultimate aim of all medical research is benefit to the patient.
Frequently the mass of detail of scientific study submerges this in
the immediate problems to be solved. The test tube and the experi-
mental animal are at our command and in them we are tempted to
see end results. Our greatest knowledge of the pathogenesis and
pathology of pulmonary tuberculosis has come from two sources;
post-mortem studies and animal experimentation.

The most instructive study has been the artificial production
of the disease in the animal. In our human patients we have been
able to study the actual changes wrought in the lungs by the tubercle
bacillus only by the indirect signs elicted by the clinical examination
of the patient. We have realized our short comings and errors in
translating physical signs into pathological changes within the lungs.
Therefore we have seized upon animal experimentation to teach us
more, since here we can control our material and make direct observa-
tions of the lungs at will.

In our zeal to find out more and more we have pushed our
studies on the amimal to such a stage as to provoke the following
remark from a learned scientific clinician, “It is almost as important
to make observations on the human as it is to make them on experi-
mental animals,” We have learned and are learning much from
the observation of animals; it behooves us as well to view each
human patient as a source of scientific knowledge. Armed with the
knowledge gained from experimental studies, the pathologist lays

bare the dead lungs on the autopsy table and tells us ‘what has hap-
pened. Armed with the same knowledge it is possible for the trained
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of lymphoid tissue are only filters for the lymph We naturally find
lymph vessels in the walls of the bronchi out as far as we find lymph-
oid tissue. Lymphatic vessels are also associated with the arteries
and veins. The pleura has an extremely rich supply of lymph
vessels, The lymph flow and the lymphoid tissue within the par-
enchyma of the lung stand as strong barriers of defense to the in-
vasion of inert foreign particles or living organisms. But beyond
the end of the ductulus alveolaris there are no lymph vessels, there
is no lymph flow, there is no lymphoid tissue. But the atria, air sacs
and alveoli are not left without defense against invasion. Here the
phagocyte plays the part of the scavenger in picking up dirt and
bacteria, which have penetrated to these depths; carrying them over
to the collections of lymphoid tissue where they are then within the
realm of lymphatic defense. The role of the phagocyte has been
shown to be peculiarly that of a passive barrier. The microscopic
study of any lung showing anthracosis reveals these wandering cells
engorged with pigment, apparently on their way to the depot of
refuse in the lymphoid tissue. Just as pigment is handled so too the
tubercle bacillus is disposed of. Excellent studies by Dr. Gerald
Webb® and co-workers have indicated that while the phagocyte
does engulf the tubercle bacillus, it is totally unable to combat or
destroy it. Apparently the function of the phagocyte is only to
seize and carry the bacillus over into the lymphoid tissue, which pos-
sesses the inherent ability to combat the invader. The normal lymph
flow in the lung is from the parenchyma toward the hilum, except
for a narrow strip of lung tissue immediately under the pleura which
can drain into the pleura. The flow in the pleura is over the surface
of the lung to the lymph nodes at the hilum. The direction of the
flow is established and guarded by valves, which near the hilum
open toward the hilum and near the junction of the septa and pleura,
open toward the pleura. Pigment is not carried from the hilum into
the lung, but vice versa; the tubercle bacillus is not carried from the
hilum into the lung, but vice versa; disease does not progress from
the hilum into the lung, but vice versa.
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* Lubeck Felaketi;

252 yenidogan BCG yerine canli Mycobacterium tuberculosis ile oral yoldan asilandi.

- 73 bebek ilk yil icinde 6ldu

- 44 bebege hicbir sey olmadi

THE LUBECK DISASTER:

O the children inoeulated in Litbeck with the BOG
vacting, more than ffty have died. Unfortunately,
according to medical opinion, further deaths are to be
expeeted, as the disease covers & period of from one
to two months and the vaccinations were carried out
at different times, The federsl ministry of the in-
terior has just published a statement based on the re-
sults of the inquiry as far as it has progressed. The
statement throws a new light on the events in Liibeck
and shows with what energy all persons in authority
are working to clear up the matter. The statement of
the federal ministry of the interior is expressed in
prigise terms and reads thus:

As was unfortunately to be expected, the terrible
disaster that overtook the population of Liibeck in
eonnection with the treatment to establish in children
immunity to tabereulosis has not proved to be & catas-
trophe of only short duration but a ealamity invole-
ing a series of fatalities and protracted illnesses the
end of which is not yet definitely in sight. It is easily
intelligible that the excitement over the sad event does
not di¢ down at once and that at home and abroad the
demand for & more complete explanation of the dis-
aster eontinues to persist.  From the tone of the state-

1 Berlin correspondent of the Journal of the American
Medical Association,

- 135 bebek enfekte oldu ancak iyilesti

REPORTS

ments made by the federal minister of the interior,
May 21, at the session of the head committee, and,
June 18, at the plenary session of the reichsiag, it was
plainly evident that the investipations of the matter
had been begun promptly and that they would be
prosecuted without sparing any person or the prestige
of any seientific method. Sinee, however, in some
quarters suspicions to the eontrary found expression,
attention must be ealled to the fact that the seientifie
side of this affair involves some of the most difficult
problems of baeteriology. The Foderal Health Bu-
reau was entrusted by the Federal Ministry of the
Interior with the prosecution of the seicntific investi-
gations. The definitive outcome of the inquiry ean
not be announsed before three to four wecks.

So far s it is possible te form an opinion from
the investigations to date carried on by Professor Dr.,
Ludwig Lange, who was entrosted with this end of the
research, it may be stated that the Calmette culture
supplied by the Pasteur Institute in Pards was above
reproach, but that it beeame contaminated during the
process of peeultivation in Liibeck. Ti is not open io
question but that the Federal Health Burcau is using
all available seientific means in the investigations that
are being carried on to throw light on the compliented
problem—investigations that are planned on & wide
seale and will require the use of 60 or more experi-



Mikobakterilerin antijenik
komponentlerinin karakterizasyonu

* Mikobakterilerin antijenik komponentlerinin karakterizasyonu,

mikobakterilere karsi gelisen immuin cevabin ve patogenezin anlasiimasinda anahtar rol

oynar.

568 ROBERTS ET AL. INFECT, IMMUNITY

o

Fic. 1. Diagrammatic ilfustration of the procedure
Jor performing wo-dimensional immunoelectrophoresis.
1. A kot () C) solution of 1%, agarose in barbital

buffer is powred onro an & by 10 cm glass slide. 2. .
Electrophoresis in the first direction is carried out at Fig. 3. Conventional immunoelectrapharetic patterns of reactions of Mycobacterium bovis strain BCG (BCG)

12 ma per slide. The agarose in the region of the di- cell extract (CX) and M. tberewlosis sivain H37Ra (Ra) CX with rabbir anti-BCG (troughs A and C) and rabbit
agonal fines is then cut away, 3. A warm (50 C) mix- amii-Ra (trough B).

rure of equal parts 297 agarose in barbital buffer and

antiserum is poured onte the slide o cover the region

above the dashed fine. 4. The second electrophoresis

is then carried out at right anglex to the first at ) ma

per slide for 20 fr.



Mikobakterilerin antijenik
komponentlerinin karakterizasyonu

* Mikobakteriyel antijenlerin ve bunlara karsi gelisen konak immuin yaniti

ile iliskili olarak ilk genis caph arastirma 1978 yilinda Daniel ve Janicki tarafindan

yapilmistir.
MicROBIOLOGICAL HEVIEwS, Mar., 1978, p. 84-113 Vol. 42, Na, 1
D146-0749, 78,004 2-0084$02.00,0
Copyright © 1978 American Sochety for Microbiology Printed in U5 A

Mycobacterial Antigens: a Review of Their Isolation,
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Mikobakterilerin antijenik
komponentlerinin karakterizasyonu

* Bu tarihten sonra klonlama teknolojilerinin gelistirilmesi ile
mikobakteriyel antijenlerin kompetan hiicrelerde ekspresyonlari ve antijenlerin saf olarak

eldesi basariimistir.
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MTB Tum Genomunun Dizilenmesi

* Bu alana katkida bulunan ikinci 6nemli gelisme ise dizi analizi ydntemlerindeki

ilerlemelerdir.

M. tuberculosis

H37Rv
4,411,529 bp

Clinical Microbiology Reviews, July 2003, p. 463—-496



MTB Genomu ve Biyoinformatik

* Gomez ve arkadaslari;

mikobakteriyel antijenlerin arastirmak icin Mtb genomunu farkli bilgisayar programlari ile

analiz etmislerdir.

INFECTION AND IMMUNITY, Apr. 2000, p. 2323-2327 Vol. 68, No. 4
0019-9567/00/304.00+0
Copyright © 2000, American Society for Microbiology. All Rights Reserved.

NOTES

Identification of Secreted Proteins of Mycobacterium tuberculosis
by a Bioinformatic Approach

MANUEL GOMEZ, SADIE JOHNSON, anp MARIA LAURA GENNARO*
Public Health Research Institute, New York, New York

Received 3 September 1999/Returned for modification 18 October 1999/Accepted 13 December 1999

Proteins secreted by Mycobacterium tuberculosis are usually targets of immune responses in the infected host.
Here we describe a search for secreted proteins that combined the use of bioinformatics and phoA' fusion
technology. The 3,924 proteins deduced from the M. tuberculosis genome were analyzed with several computer
programs. We identified 52 proteins carrying an NH,-terminal secretory signal peptide but lacking additional
membrane-anchoring moieties. Of these 52 proteins—the TM1 subgroup—only 7 had been previously reported
to be secreted proteins. Our predictions were confirmed in 9 of 10 TM1 genes that were fused to Escherichia
coli phoA', a marker of subcellular localization. These findings demonstrate that the systematic computer
search described in this work identified secreted proteins of M. tuberculosis with high efficiency and 90%
accuracy.



MTB Genomu ve Biyoinformatik

* Bu calismada,
- Mtb genomunda 3924 adet protein kodlayabilecek gen bolgesi tespit edilmistir.

- Bunlardan 52’sinin salgisal protein oldugunu ve NH2-terminal sinyal peptidi tasidigini

belirlemislerdir.
A. Secreted protein
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FIG. 3. Correlation between SignalP and SPSean scores. Each circle repre-
wents one of the 3,924 deduced proteins of M. mebercidosts, The position of the
zircle indicates the scores assigned by SignalP and SPScan to the signal peptide. N N c
8

For this study, the two computer programs were set in the mode for gram-
sositive bacteria. SFScan was used in the adjusted mode, which penalizes signal
aeptides longer than 45 amino acid reskducs (i.e. the maximal length for gram-
sositive bacteria). The boxed area contains the Top208 group of proteins that
woored =04 with SignalP and =8 with SPScan. The solid circles within the boxed
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MTB Proteomik Arastirmalar

* Peptid kiitiphanelerinin ve protein mikroarrayleri iceren
yeni proteomik yaklasimlarin gelistirilmesi, patogenezde roli olan immun dominant

antijenlerin arastirilmasini sagladi.

1908 &b rpy/

IS

- RD2
1931
RDI6

RD 4 wa == RO& ™
1961 I

Pasteur Frappier Tice Glaxo Birkhaug Japan Russia

Phipps  Connaught Denmark Prague Sweden Moreau Behr MA et al., Science 284: 1520 (1999)



MTB Proteomik Arastirmalar

RESEARCH ARTICLE

Comparative Proteomics of Activated THP-1
Cells Infected with Mycobacterium
tuberculosis Identifies Putative Clearance
Biomarkers for Tuberculosis Treatment

Cc
A Day § Day 1 (Figure A) Venn diagram of the proteome showing the number of unique
vhactnd Uninfected ay
Duay 1 Day 6 X | peptides detected according to each condition. The number in brackets refers
Infoctod o 0 Uninfictod 1 -

1l ﬁ to the number of unique identifiable proteins to which the peptides match in

the database. Consideration according to presence/absence defined the

. 5 e | qualitative markers, see also
4 e st S, 2% ~ (Figure B) Heatmap depicting the level of expression (absent in blue, lowest

ve markers

s 2>
. 5 ,.: 5 : in light pink, and highest in burgundy according to the key at the bottom left)
B p s e g } %,, across conditions as demarcated at the upper part of the heatmap. Protein
Infaciod Usinfocted Infocted  Uninfectod Shpenton £ f.,‘ names, or peptide names if no match was found for a peptide, are shown to
2 ! L the left, where the symbols ‘<>* or *><’ denote detection in the secreted or

intracellular proteome, respectively. Colored bars at the right of the heatmap

i correspond to the classification into seven classes according to qualitative or

[

l" ! o | quantitative criteria. (Figure C) Examples of peptides from each class

E‘ :: (denoted by color) of marker are shown with the expression level according to
the condition. Each replicate is denoted by a point, and boxes show the
median (central line), IQR (outer box) and range (whiskers) in the expression

level. The y-axis refers to the protein to which the peptide maps.

Sy ——

b

PLoS ONE 10(7): e0134168. doi:10.1371/journal.pone.0134168



Calismalarin Sonucu Neyi Gosterdi ?




Bay Verem Mikrobu - 1960

bay VEREM
MIKROBUNU

savas disi ediniz!

Amerika Milli Verem Savasi Derneginin
misaadesi ile Tirkiye Ulusal Yerem Savasi
Dernegi tarafindan Tirkgeye cevrilerek

bastirilmistir.



Alveollerde dort farkli olay gerceklesebilir

* Damlacik ¢ekirdegi ile alinan 1-3 bakterinin alveollere ulasmasiyla tiiberkiloz
infeksiyonu baslar.

Respiratory
bronchiole



Alveollerde dort farkli olay gerceklesebilir

1- Basiller glicli bir konakgi yaniti ile herhangi bir lezyon olusturmadan, alveoller

makrofajlar tarafindan yok edilebilir.

) 5
ey
.\""v e -

Dark ovals reveal tuberculosis bacteria
encapsulated in vacuoles inside a macrophage
cell.



Alveollerde dort farkli olay gerceklesebilir

2- Basil baslangicta cogalabilir ancak immun Fulmanany calty
yanitla birka¢ milimetre ¢apinda kiguk \WMEM
kazadz lezyonlar olusur ve koruyucu 1 E‘E“’“‘E‘
imminite gelisir. I O
- Klinik rayolojik bulgu yok nmm
- Tuberkulin deri testi pozitifleserek primer %‘*"mﬁﬂ

infeksiyon olusur

imecteq macrophage 1

O

- Az sayida basil dorman halde kalarak

latent infeksiyon olusturabilir.



Alveollerde dort farkli olay gerceklesebilir

3- Basiller cogalmaya devam eder, genis kazeoz I

lezyonlar olusur. @ : ©

- Kan ve lenf damarlari yoluyla basil ozellikle |

akciger , bobrek, beyin ve kemik dokusu basta
olmak Gzere tim vicuda yayilabilir.

- Primer tuberkuloz ya da erken hastalik olarak

isimlendiren tablo ortaya cikar

|
e o
@W*kn .;Fa MNecrotic, Casaanmng

ﬂlﬁ"ﬂ_l:{ll'l'l.ﬂ cening

o~ ._r"ﬂ k g
o

Granuoma

Nature Reviews | Molecular Cell Biology



Alveollerde dort farkli olay gerceklesebilir

4- Primer infeksiyon sonrasi dorman haldeki basillerin cogalmaya baslamasi

ile gec reaktivasyon hastaligi (sekonder tiberkuloz) gelisir.

Reactivation and
dizszemination in

infected individuals

NATURE REVIEWS I MICROBIOLOGY




Ilk Temas

* Alveolar makrofajlar; memeli hticrelerinde bulunmayan fakat mikrobiyal

patojenlerde karakteristik olan yapilari tanir ve basil ile temas saglanir.

/\/\/\ ——— Mannan caps

Manno-
glycoproteins

— Mycolic acids

Lipomannan
— Arabinogalactan

— Peptidoglycan
{— Cell membrane

Porins

Nature 453, 295-296



Ilk Temas ve Dogal Bagisiklik

* Dogal bagisikligin reseptorleri memeli hiicrelerinde bulunmayan fakat mikrobiyal

patojenlerde karakteristik olan yapilari tanir.

* Pathogen Associated Molecular Patterns-(PAMP)

* Mikolik asit, Arabinomannan, Mannan, Mannoprotein
e Lipomannan (LM) -Arabinogalaktan
* Fosfalidil-myo-innositol mannozid (PIM)

* Lipoarabinomannan (LAM) - ManLAM

* Pathogen Recognition Receptors-(PRR)

* Toll-benzeri reseptorler (TLRs)

Nikleotid baglayan oligomerizasyon bogumu (NOD)
Benzeri reseptorler (NLRs)

* Scavanger Reseptorler (SR)

* Mannoz reseptorleri

* Dendritic cell-specific intercellular adhesion molecule

grabbing nonintegrin-(DC-SIGN) ve

* Dectin-1 reseptorleri
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* Pathogen Recognition Receptors-(PRR)

M. tuberculosis’in M. tuberculosis’in immiin
hiicre icine alinmasi taninmasi
\ \ lipoprotein LAM TB DNA
Scavanger l l
receptors
mannose D14

receptor
Complement

receptor

. /\/\>
Fagozom Mikobakteriyel
artinler "L_g

immiin
Nikleus aktivasyon
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* M. tuberculosis e ait hangi molekuler patern, hangi reseptor tarafindan taninir.

Hangi PAMP ? Hangi PRR ?

/N\/\/\ ——— Mannan caps

Manno-
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* ManLAM: Mannose-capped lipoarabinomannan

cok sayida arastirma konusudur ve potansiyel virilans faktoriadar.

sadece patojen
mikobakterilerde var

ManLaM R =
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* ManLAM: Mannose-capped lipoarabinomannan

cok sayida arastirma konusudur ve potansiyel virtlans faktortdur.

A DC-SIGN

DC-SIGN is transiently present onto the M.
tuberculosis phagosome. Cells were pulsed at 4°C for 3 h
with GFP-M. tuberculosis, washed extensively in RPMI-
1640, and chased at 37°C for the indicated periods of
time. (A) The two top panels shows cells representative
of early phagocytosis events; DC-SIGN was detected
0-1h both at the cell surface and in intracellular vesicles, but
due to the strong surface staining, the red signal had to
be reduced. Each panel shows a representative cell.

>1h

J Exp Med. 2003 Jan 6; 197(1): 121-127.
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* ManLAM: Mannose-capped lipoarabinomannan

DC-SIGN ve MR reseptorleri ile taninma immun slipresyonla da sonuclanir.

inhibisyon

_— IL-2 Tc

- Thy ) / .
NK cells |

4 1 * \*--5 E
IFN-y
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* ManLAM: Mannose-capped lipoarabinomannan

tasimayan BCG ve M. marinum enfeksiyon yeteneginden bir sey kaybetmiyor.

.0
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* Glikolipidyapilar:

Dectin-1 reseptoru ile taniyarak proinflamatuar sinyallerin olusumunu baslatir

L B-glucans/mycobacterial ligands
Dectin-1 S § § § § §

NiNeEa (el
FYPRNY  LBRP

IRAKY [¢

I'I'RAF-6|

NF«xB

TNF-a, IL-6, IL-1b, IL-12, IL-23 ve IL-17A



Ilk Temas ve Dogal Bagisiklik

* Kord Faktor (Trehalose dimycolate)

Mincle (macrophage-inducible C-type lectin) reseptorleri ile taninir.

Macrophage-inducible C-type Lectine

Trehalose 6,6'-dimikolat : _,
[ B-glucans/mycobacterial ligands |

Dectin-1 S

Mincle

e
sl 7971
Sl

LLUILLLL

TNF-a, IL-6, IL-1b, IL-12, IL-23 ve IL-17A
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Sistem biyoloji veri tabani; TNF-a, IL-6, IL-1b, IL-12, IL-23 ve IL-17A

':?f_{j STRI N G Search Download Help My Data

Protein by sequence

Single Protein by Name / Identifier
Multiple proteins

Multiple sequences Protein Name:

Organisms

Protein families ("COGs")

Organism:
Exalingies Homo sapiens| v
Random entry Homo sapiens

Homo sapiens
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* Sistem biyoloji veri tabani; TNF-a, IL-6, IL-1b, IL-12, [L-23 ve IL-17A
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* M.tuberculosis TLR'ler ile iliskisi;
konak icin yararli olan proinflamatuar yaniti baslatan hicre ici sinyal yolaklarini

harekete gecirir.

M. tuberculosis

M. tuberculosis

Makrofaj
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* TLR'lerdeki gen polimorfizmleri;
mikobakteriyel lipopeptidlere karsi dogal immuin yaniti dizenler; bu da patojene karsi

klinik duyarliigin nedenlerinden bir tanesidir.

polimorfizm

polimorfizm

Makrofaj
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* Ulkemizden yapilan calismada TLR2 Arg753GIn tek nokta mutasyonun hastalik gelisme

ihtimalini alti kata kadar arttirdigi belirtiliyor.

The Arg753GiIn polymorphism of the human Toll-like receptor 2 gene
in tuberculosis disease

A.C. Ogus*, B. Yoldas®, T. Ozdemir*, A. Uguz®, S. Olcen®, I. Keser", M. Coskun®, A. Cilli*, O. Yegin®

The Arg753GIn polymorphism of the human Toll-likke recepror 2 gene in ruberculosis
diseare. A.C. Ogus, B. Yoldas, T. Ozdemir, A. Ugnz, 8. Olcen, I Keser, M. Coskun,
A Cilli, Q. Yegin, C©ERS Journals Lid 2004.

ABSTRACT: Toll-like receptor 2 (TLR2), a member of the Toll-like receptor family,
plays an important role in recognition of, and subsequent immune response activation
agams’t, m}cnbﬂt’t‘e:rm The genetic polymorphism of TLR2Z {arg;mme to glutamine
substitution at residue 753 (&rg’i‘s.iG].n}} has been associated with a negative influence
on TLR2 function, which may, in turn, determine the innate host response to
mycobacteria. The aim of the present study was to investipate the Arg753GIn single
nucleotide polymorphism of the TLR2 pene in tuberculosis (TB) patients compared to
healthy controls.

A retrospective casefcontrol study was carried out. The Arg753Gln polymorphism of
the TLR2 pene was studied in 151 TB patients compared to 116 ethnically and ape-
matched healthy control subjects.

The TLR2 polymorphism (adenine (A) allele) was observed in 17.9 and 7.7% of TH
patients and controls, respectively. When the ratios of the three penotypes were
compared between the two groups, the AA genotype was found to be more significantly
associated with TH. Allele frequencies for puanine () and A were found to be .95 and
0.05 in the control group and 0.86 and 0.14 in the TB patient group, respectively. The
risk of developing TB disease was increased 6.04- and 1.60-fold for carriers of the AA
and GA penotypes, respectively.

In conclusion, the present data suggest that the arginine to glutamine substitution at
residue 753 polymorphism of the Toll-like receptor 2 gene influences the risk of
developing tuberculosis.

Eur Regpir J 2004; 23: 209223,
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* Diger bir calismada ise;
TLR2 T597C alellinin Beijing izolatlarinda sik gorildigi ve bunun da akciger disi

tuberkuloz riskini arttirdigi tespit edilmis.

OPEN () ACCESS Freelyavailable online PLOS

The Influence of Host and Bacterial Genotype on the
Development of Disseminated Disease with
Mycobacterium tuberculosis

Maxine Caws'?*, Guy Thwaites®, Sarah Dunstan™?, Thomas R. Hawn", Nguyen Thi Ngoc Lan®, Nguyen

Thuy Thuong Thuong'®, Kasia Stepniewska?, Mai Nguyet Thu Huyen®, Nguyen Duc Bang®, Tran Huu
Loc’, Sebastien Gagneux®, Dick van Soolingen®, Kristin Kremer®, Marianne van der Sande®, Peter
Small*®, Phan Thi Hoang Anh’, Nguyen Tran Chinh®% Hoang Thi Quy’, Nguyen Thi Hong Duyen’, Dau
Quang Tho', Nguyen T. Hieu'®, Estee Torok'?, Tran Tinh Hien®, Nguyen Huy Dung’, Nguyen Thi Quynh
Nhu', Phan Minh Duy', Nguyen van Vinh Chau®, Jeremy Farrar'?

1 Oufeed University Clinkcal Ressarch Unit, Hospital for Tropleal Diseases, District 5, Ho Chi Minh City, Wietnam, 2Centre for Clinkeal Vaccnology and Tropical Medicine,
Churchill Hespital, Old Aoad, Headington, Oxford, United Kingdom, 3 Centre for Malecular Microblology and Infection, Imperial College, London, United Kingdom,
4 University of Washingten Schoeol of Medicine, Seattle, Washingten, United States of Amerlca, Sinstitute for Systems Blology, Seattle, Washington, United States of
America, 6 The Hospital for Tropical Diseases, District 5, He Chi Minh City, Vietnam, ¥ Fham Mgoc Thach Hospital for Tuberculosts and Lung Diseases, District 5, He Chi
Minh City. Vietnam, B Tuberculosis Reference Laboratory, Mational Institute for Public Health, Bilthoeven, The Metherdands, 9 Bill and Melinda Gates Foundation, Seattle,
Washington, United States of America, 10 Hung Vuong Obstetric Hospltal, Hung Yuong Street, Ho Chi Minh City, Vietnam

Abstract

The factors that govern the development of tuberculosis disease are incompletely understood. We hypothesized that some
strains of Mycobacterium tuberculosis (M. tuberculosis) are more capable of causing disseminated disease than others and
may be associated with polymorphisms in host genes responsible for the innate immune response to infection. We
compared the host and bacterial genotype in 187 \ietnamese adults with tuberculous meningitis (TBM) and 237
Vietnamese adults with uncomplicated pulmonary tuberculosis. The host genotype of tuberculosis cases was also compared
with the genotype of 392 cord blood controls from the same population. Isolates of M. tuberculosis were genotyped by large
sequence polymorphisms. The hosts were defined by polymorphisms in genes encoding Toll-interleukin 1 receptor domain
containing adaptor protein (TIRAP) and Toll-like receptor-2 (TLA-2). We found a significant protective association between
the Euro-American lineage of M. tuberculosis and pulmaonary rather than meningeal tuberculosis (Odds ratio (OR) for causing
TBM 0.395, 95% confidence intervals (C.l) 0.193-0.806, P=0.009), suggesting these strains are less capable of extra-
pulmonary dissemination than others in the study population. We also found that individuals with the C allele of TLR-2
T557C allele were more likely to have tuberculosis caused by the East-Asian/Beijing genotype (OR=1.57 [95% C... 1.15-2.15]}
than other individuals. The study provides evidence that M. tuberculosis genotype influences clinical disease phenotype and
demonstrates, for the first time, a significant interaction between host and bacterial genotypes and the development of
tuberculosis.




Ilk Temas ve Dogal Bagisiklik

* M. tuberculosis’in genomu da TLR9 ile baglanmaya uygundur.
Bu uyarim; grantlom olusumunu dizene sokmakta

T lenfosit-1 (Th1) ve T lenfosit-2 (Th2) sitokin diizeylerini dizenlemektedir.

MTB DNA

Makrofaj




Ilk Temas ve Dogal Bagisiklik

* Mikobakteriyel molekuler paternlerin tanindigi reseptdre gore immun sistem

aktvasyonu degisir.

inhibisyon

- IL-2 Tc
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> |" NKcells |

Macrophage
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* Mikobakteriyel molekuler paternlerin tanindigi reseptdre gore immun sistem

aktvasyonu degisir.

Reduced expression of
CD80, CD8E3 and CD86

Nature Reviews Immunology 3, 697-709
Nature Reviews | Immunology
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* TLR bu kadar 6nemli oldugu icin mikobakteri de dogal immun yaniti baskilayan

veya dlzenleyen sinyalleri harekete geciren yontemler gelistirmistir.

* sitokin sentezinin inhibisyonu

* makrofajlarda MHC-sinif II'nin ifade edilme diizeyini azalmasi

mikobakteriyel lipopetidler
lipopolisakkaritler
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* Opsonizasyondan sonra CR1, CR3 ve CR4 araciligiyla tutulup konak makrofajlari
tarafindan alinabilir. CR3 yoklugunda makrofajlari ve monositleri tarafindan basil

fagositozu %70-80 azalir

M. tuberculosis’in M. tuberculosis’in immiin
hiicre igine alinmasi taninmasi
\ lipoprotein LAM TB DNA
Scavanger l l
receptors
mannose cbis TLR2
receptor

Complement TLR4

receptor
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Kazanilmis Bagisiklik Mekanizmalari

Normalde olmasi gereken

extracellular Cytoplasm ER intracellular
antigen ‘ antigen
endocytic
vesicle
peptide production antigen pr_oces_sing
in phagolysosome Nucleus to peptides in
\ proteasome
eptide bindin : /
't))yPMHC class ﬁ peptide transport
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% reticulum (ER)
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Kazanilmis Bagisiklik Mekanizmalari

X EXCIEL

BCG'de
type VIl sekresyon sistemini
M. tuberculosis kodlayan gen silinmis
— type VIl secretion system

Possible bacteria
survival and growth
with transmission

Rabs Membrane
a — LowPi3P — RabS damage b L Escape =
& = —— o —
5 Esx-1

/ dependent
Rab7

IFN-y/vitamin D

Bacterial growth
and transmission
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Adaptor

Autolysosome Resequestration

Bacterial death
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Konagin son cirpinislari-Otofaji

* Enfekte hiicre bu kosullar altinda hiicreyi kaspaz bagimsiz yolak Gzerinden,

apoptotik olmayan hicre 6limauyle, oldirebilmektedir.

otofaji
makrofaj
s, (57
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Bakteriden bir karsi atak

* Mikobakterinin otofaji genini engelleyen geni var.

IRGM geni (immunity-related GTPase family) ve otofaji mekanizmasini bloke edebilir.
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Bakteriden bir karsi atak daha

» Actin-based Motility

Simdilik sadece M. marinum’da

Mycobacterium marinum Escapes from Phagosomes
and Is Propelled by Actin-based Motility




T-regulator hucreler -Treg

* T regulator hicreler: Mycobacterium tuberculosis infeksiyonlarinin

“asil kemigi”

Immunol Res (2015) 62:386-398
DOI 10.1007/512026-015-8654-0

@ CrossMark

INTERPRETIVE SYNTHESIS REVIEW ARTICLE

T regulatory cells: Achilles’ heel of Mycobacterium tuberculosis

infection?

Om Parkash! - Sonali Agrawal' « M. Madhan Kumar?

Published online: 7 May 2015
© Springer Science+Business Media New York 2015

Abstract T regulatory cells (Treg) constitute a special-
ized subset of T cells that play a pivotal role in preventing
the occurrence of autoimmune diseases by suppressing
deleterious activities of immune cells. Contrarily, they can
have adverse effect on immune response against infectious
diseases where Treg weaken the host immunity leading to
enhanced microbial load and thereby increase in severity of
the disease. Here, we have attempted to review plethora of
information documenting prevalence of Treg in tubercu-
losis (TB) and their involvement in progression and im-
munopathogenesis of the disease. Further, we have laid
emphasis on the possible use of Treg as a biomarker for
determining the TB treatment efficacy. Also, we have
discussed the probable contribution of Treg in dampening
the efficacy of BCG, the anti-TB vaccine. Finally, we have
speculated some of the possible strategies which might be
explored by exploiting Treg for enhancing the efficacy of
TB management.

Introduction

Tuberculosis (TB) is a major health concern worldwide for
mankind, from time immemorial. It is a pervasive, morbid
disease and ranks second in leading cause of deaths among
infectious diseases with a toll of about 1.5 million deaths
and 9 million new cases as estimated in 2013 [1]. This
aggravated burden is due to the emergence of multidrug-
resistant (MDR) TB, extensively drug-resistant (XDR) TB
and HIV coinfection [2-5]. Mycobacterium tuberculosis
(MTB), the etiological agent of TB, is a highly successful
intracellular pathogen which primarily infects lungs. Once
infected, majority of the individuals develop latent TB due
to persistence of MTB for years or decades and a relatively
small proportion (5-10 %) of infected people will develop
active TB disease [6]. The probability of developing active
TB is much higher among people infected with HIV or in
immunocompromised individuals. Despite the global ef-




T-regulator hucreler -Treg

» Tuberkdilozla iliskili bircok farkli fenotipi tespit edilmistir.

Table 1 Various Treg phenotypes reported in tuberculosis

Subsets Phenotypes

References

CD4" Treg CD47CD25"2" CD4*CD25FoxP3*, CD4*CD25" " FoxP3+

CD4"CD25TGITR™, CD47CD25 FoxP3"CD223™, CD47CD25"FoxP37CD223 IL-107
CD4 FoxP3™, CD4"FoxP37ICOS™, CD4 1 FoxP3*PD-1"
CD4*CD25MCD391,CD41CD25™MC D127~
CD37CD4TCD25"e"CD127"°%, CD4TCD25™"CD127°¥CD161T, CD4TCD25™E"CD 127"
CD39%, CD4*CD25Me D147+
CD8" Treg CD8TCD28™
CD8*CD25%
CD8*CD25+FoxP3+
CD8*CD25%FoxP3*CD39+
CD8FCD25+FoxP3"CD39LAG-3TCCL4™"

Guyot-Revol et al. [27], Pang
et al. [28]

Ordway et al. [29]
Scott-Browne et al. [30]
Chiacchio et al. [31]

Feruglio et al. [32]

He et al. [33]

Boer et al. [25]
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 Tuberkulozla iliskili bircok farkli fenotipi tespit edilmistir.

alveoler mikarofaj kontrolsiiz cogalma hiicre 6limu
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IL-12, IL-1, TNF-y » manositler, makrofajlar

Immiin ve immiin olmayan
hicreler olay yerine toplanirlar

Bu asamada asiri bir immun cevap olusup-olusmadiginin
saptanmasi icin Treg hicreleri alana infiltre olur.




T-regulator hucreler -Treg

* Treg hucrelerinin basilin konal coe, ysterilmigtir
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T-regulator hucreler -Treg

Endemik alanlarda BCG ile asilanmanin duyarhlasmis asiri Treg lGretimine

neden oldugu daha sonraki BCG uygulamalarinin etkinligin

disinitlmektedir.

Available at www.sciencedirect.com

journal homepage: www.elsevier.com/locate/lJMYCO
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How to avoid the impact of environmental

mycobacteria towards the efficacy of BCG
vaccination against tuberculosis?
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Vaccine
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Bacillus Calmette-Guérin (BCG) remains the only widely used vaccine against tuberculosis
(TB). Consistent efficacy has been proved in infants but not in adults from developing
countries. Epidemiological and experimental studies have pointed out that, prior exposure
to prevailing environmental mycobacteria could be responsible for the poor efficacy of BCG
as ananti-TB vaceine in adults living in develsping countries. Sensitization by environmen-
tal mycobacteria may down-modulate the immunologic behavior of BCG on the one hand
and may mask its efficacy on the other hand. Some of the important deciding factors for
poor efficacy of BCG, due to exposure of the subjects to prevailing environmental mycobac-
teria, are thought to be (i) Life stage: neonatus versus adolescence; (i) shared antigens
between prevailing environmental mycobacteria and BCG; and (iff) gener 1 of cross-

reactive Tregulatory cells against environmental mycobacteria and BCC. In this communi-
cation, some novel strategies have been discussed for countering the down medulating
impact of environmental mycobacteria towards performance of BCG as an anti-T8 vaccine.
@ 2014 Asian-African Society for Mycobacteriology, Published by Elsevier Ltd. All rights
reserved.

azaltacagi
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 CD4+Treg leri down-reglile eden bir subunit asi ile kombine edilen BCG nin de

daha koruyucu etki olusturdugunu gosterilmistir.

BASIC IMMUNOLOGY doi: 10.1111/j.1365-3083.2011.02666.x

Subunit Vaccine Candidate AMM Down-Regulated
the Regulatory T Cells and Enhanced the Protective
Immunity of BCG on a Suitable Schedule

Y. Luo*', W. Jiang*t', Z. Da*, B. Wang®, L. Huf, Y. Zhang§, R. An®, H. Yu*, H. Sun*, K. Tang",
Z Tang¥, Y. Wang¥|, T. Jing" & B. Zhu"

Abstract

“lanzhou Center for Tuberculosis Research and  Mycobacterfum  bordy bacillus Calmette-Guérin (BCG) priming and subunie
Institute of Pathogenic Biology, School of vaccine boosting strategies are urgently needed to improve the protective effi-
Basic Medical Sciences, Lanzhau Unhiersity, cacy of BCG in adult population. However, the schedule of subunit vaccine

Lanzhau, China; tDepartment of Clinical L ] . ) . ]
Laboratary, Lanzhou University Second boosting is not well investigared, especially the optimal immune responses and

Hespital, Lanzhou, Ching: Tlanzhou Institute vaccine immunization schedules are still not clear. We have constructed a novel
of Biological Praducts, Lanzhou, China; subunit vaccine candidate consisting of fusion protein Ag85B-Mptéd (190-
SDepartment of Molecular Microbiology and 198)-Mth8.4 {AMM) in a complex adjuvant composed of dimo-thylidiocryl
Imevusnology, Blcomberg Schoal of Public ammonium bromide (DDA) and BCG polysaccharide nucleic acid (BCG-PSN).

Health, Johns Hopkins University, Baltimore,

MD, USA; and YABSL-3 Lab, Wuhan University, 10 this study, we compared the effect of different boosting schedules of the
Wuhan, China subunit vaccine in the prime-boost strategies. C37TBL/0 mice were primed with



Taberklloz Patogenezi

* M. tuberculosis’in patogenezdeki basarisi,
hiicre icerisinde yasayabilmesine ve bagisiklik sistemi hlicrelerini kendi amacina gore

kullanabilmesine baglidir.



Sonuc

* M. tuberculosis patogenezde basarili mi? Konak hiicre yaniti mi basarisiz?

* Tuberkiloza karsi en iyi strateji yayilimini dnlemek!
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