~39- 1% 200

Rf

20

60

80

40

QOF -

30 -1 200

Yeni mikobakteriyel antijenler ve bunlara

karsi konak immuin yanit

Barig Otlu
inénl Universitesi Tip Fakiiltesi
Tibbi Mikrobiyoloji Anabilim Dali









Ik agI arastirmalar

e Tuberkduloz ile ilgili ilk asi calismalari,

etkenin 1882’yilinda Koch tarafindan tanitilmasindan hemen sonra basladi.

AEESEESEE BERLINER SRS
ILINISC Ill \\()( Ill \\( IR ll"l

Redactour: Probuse be € L Bouk
Mootag, dea 10, April 1682 2 15, Neuzzeboter Jabryasg.

L Bie Aetiologie der Tuberealase

Mabers Much,

Robert Koch

A published version of Koch's lecture
"The etiology of tuberculosis" in Beriner
Klinische Wochenschrift 10 April 1882.



Ik As1 Arastirmalar

e Koch 1890 yilinda mikobakterilerden «tuberculin antijenini»
ekstrakte ettigini ve icerigini aciklamadigi bu kompozisyonla tiuberkilozu tedavi ettigini

duyurmustur.

Aus dem Saale fMir die allgemeinen Sitzungen



Ik As1 Arastirmalar

| | ,,

Fig. 6. Old Tuberculin Koch (ATK). Eine Sodfdie dmpfung in der Eharité ju Berlin in Gegenwart von fremden Acrjien,

A contemporary sketch demonstrating the treatment of a tuberculosis patient with tuberculin.



Ik As1 Arastirmalar
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v ject earlier than they would otherwise have done.

151

‘lhm meunl\uryh evident, —inert substances do me-
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Treatment of Tuberculosis by the Vaccine Method.

On Nov, 19, 1889, Drs. J. Grancher and St. Martin addressed to
the Académie de Médecine, Paris, a sealed packet relating to a
method of treatinent and preventive inoculation of tuberculosis
based upon numercus experiments which they had made on rab-
bits. The communication made by Dr. Koch to the Berlin Con-
gress (of which the full text was published in the British Medical
Journal of Aug. 16), concerning the results which he has obtained
in rendering guinea-pigs refractory to tuberculosis, or in curing
them of advanced forms of tuberculosis, has induced MM, Grancher
and St. Martin to make known their researches on the same sub-
In all these
experiments they chose the rabbit as the subject of inoculation
and intravenous injection, because there is thus produced a tuber-
culosis which kills very quickly, and at an almost fixed date, with

wewne CONStant lesions of the liver, the spleen, and the lungs, and which

defies all local treatment. Tuberculosis thus induced being always
fatal, a solid basis is thus secured which allows exact apprecia-
tion of the negative or positive results of any method which tends
to produce the refractory state or to cure after infection. The



Ik As1 Arastirmalar

e Tuberculin tedavi etmiyor.

Rudolf Virchow

The Hidden History of Tuberculin 453

which increased the uniformity of the preparation (Pottenger 1913) and avoided the
variations in concentration of the active principle (Sahli 1912).

The physicians recommended the treatment and patients themselves bought the remedy to

be administered, and even if it was cheap compared to other treatment, it still was expensive
for the poor, which were the population collective more susceptible to need it (Salvat-
Papasseit 2007).

“Tuberculin 12 quite: harmiess, If there I3 no uberculosis™. WilKinson
“Tuberculin is not a poisan”. Pottenger

“The best rule to follow: better too little than too much tuberculin!”, Sahli

“The physician of the future will, | foresee, take upon himsell the réle of an immunizator”. Wright

Fig. 3. Quotes on tuberculin treatment, published in the manuscripts of that time.



Ik As1 Arastirmalar

A Hecture

THE TREATMENT OF TUBERCULOSIS BY
DIFFERENT KINDS OF TUBERCULIN,
Dptivered at the Medical Graduates' College and Polyelinie,
London, on Nov, 12ch, 1507,

By NATHAN RAW, M.D., M.R.C.P. Loxp.,

F.R.S. EpI~.,

THE INTERNATIONAL COMMITTEE FOR THE
OF CONSUMPTION, EIC,

LITERPOOL ; MEMBER OF
FREVENTION

GueyrrLEMEN,—The treatment of phthisis pulmenalis and
other forms of tuberculosis is of such intense nrgency and
importance that any method based on scientific investigation
ought to be thoroughly tested with a view to diminish the
awlul mortality in this country from tuberculosis. I have
been greatly disappointed in the treatment of phthisiz by
Koch's tuberculin K., but in the treatment of sargical tuber-
onlosis, such as tuberculous peritonitis, meningitis, bone and
joint disease, enlarged glands and lupus, the results with
tuberculin K. (KEoch) have been most excellent, and I have
at present a great many cases upder treatment in hospital
by this tuberculin as supplied by the Clinical Research
Association,

I have recently had prepared from my own cultures of
bovine tubercle a tuberculin for use in phthisis pulmonalis
with, so far, encouraging results, A perusal of my paper in
the April, 1907, number of Tuderculosis (Berlin) will explain
the reason why tuberculin from bovine sources should be
used for phthisis, whilst Koeh's tuberculin R., which is pre-
pared from human tubercle bacilli, should be used for the
other forms of tuberculosis. The general results and im-
pressions of that worlk are giyen here, but in the limited space
at my disposal it is impossible to do more than touch
generally on a few of the more important points investigated
during this research.

Following the lines of my original paper of 1903, I have no
reasen to modify the view then set forth—mamely : ** That
human and bovine bacilli are divisible into two distinct

e “Eski Tuberkulin” ve “Yeni Tuberkulin”

it is exactly what we would expect. Consequently I
bave had prepared from one of my own pure cultures
from bovine sources a special tuberculin for the treatment
of phthisis pulmonalis. The tubsrculin was made from a
typical colture of *‘perlsucht” and was very carefully
sterilised and standardised, Several guinea-pigs were in-
oculated but without any bad effect. Working on these lines
I am at present treating over 70 cases of surgical or bovine
tuberculosis in the wards of Mill Road infirmary with Eoch's
tuberculin R., commencing with very small doses and slowly
increasing up to a maximum dose of one-hundredth of a milli-
gramme. The results, without any accessory treatment, have
been beyond all my anticipation. Enlarged glands, joints,
and lupus have been immensely improved, whilst discharging
sinuses have cleared up and in two cases the symptoms of
tuberculons meningitis associated with tuberculous peri-
tonitis entirely disappeared. The full results of this large
number of cases treated by tuberculin will be published in
due course. On the other hand, 1 have treated 16 cases
of early phthisis, four of which were associated with
hamoptysis and all of which showed tubercle bacilli in
the sputum, with distinctive physical signs at one apex,
with the tuberculin prepared from a pure culture of bovine
tubercle (kindly supplied to me by Professor Calmette
of Lille). These cases are sfill under treatment, but ap
to the present many of them have shown marked improve-
ment, with total disappearance of physical signs. It is
too soon yet to speak of ihe final results of treatment, but I
hope to publish them after one year. My tubercalin should
only be used in early cases and, if possible, in conjunction
with open-air or sanatorium treatment. The directions and
dosage issumed by the Clinical Hesearch Association should
be strictly adhered to if good results are to be obtained

With a view to produce immunity against human tubercle
in children, especially in those who have been exposed to
infection from a consumptive father or mother, I have lately
been working with the serum of tuberculous cattle, I have

urchased several dairy cows suffering from tuberculosis of
the udder and have obtained, with the kind colperation of
Professor H. E. Anneit, a large amount of the serum of these
cows. This serum has beem very carefully sterilised and
injected into guinea-pigs without any ill-effects. 1 believe
that the serum of a cow which has suffered from bovine
tuberculosis will confer such immunity when injected into a
child as will suffice to protect him against an attack of human
tuberculosis, Considering the large number of children who
are attacked by phthisis pulmonalis as the direct result of
contact with a consnmptive parent a protective serum would



Ik agI arastirmalar

e Cagin en 6nemli bilim adamlari tiberkiloza asi icin arastirmalar yaptilar.
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Louis Pasteur Edward Trudeau Edward Robinson Baldwin Theobald Smith



1904 Asi calismalari

* 1904 yilinda Albert Calmette’nin sigirdan izole ettigi M. bovis izolati,
1908 yilinda Jean-Marie Camille Fransa, Pasteur enstitlistinde, seri pasajlarini yapmaya

basladi.

Albert Calmette Camille Guérin




1921 Oral Formda BCG

 Gelistirilen ilk asI «oral formda» hazirlanmisti ve Pariste risk altinda yeni dogan bebeklere
uygulandi.
* ilk olarak 100.00 bebek asiland..

Variagdes de positividade da alergia tuberculinica observadas de 1928 a 1939,
em 4.389 criancas de familias sem tuberculose e orovacinadas,
eom BCG,do nascer no Rio de Janeiro, pela Fundacdo Ataulpho de Paiva.
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Fig. 3: skin tests in orally immunized neonates — 48 month follow-up. This 1940 graph shows variations on positive skin tests (mean 70%
after immunization and 20% four years later) observed in 4389 children belonging to tuberculosis free families and vaccinated with oral
BCG on birth, in Rio de Janeiro. This graph is the faithful copy of the original



1921 BCG

* Lubeck Felaketi;

72 bebek, canli sus ile kontamine oral BCG asisindan hayatini kaybetti.

THE LUBECK DISASTER:

O the children inoenlated in Liibeck with the BOG
vaceine, more than fifty have died. Unfortunately,
according to medieal opinion, further deaths are to be
expeeted, as the disease eovers a period of from one
to two months and the vaceinations were earried out
at different times, The federal ministry of the in-
terior has just published a statement based on the re-

REPORTS

ments mude by the federal minister of the interior,
May 21, st the session of the head committes, and,
June 16, at the plenary session of the reichsiag, it was
plainly evident that the investigations of the matter
bad been begun promptly amd that they would be
prosecuted without sparing any person or the prestige
of any scientifie method. Sinee, however, in some
quarters suspiciens to the eontrary found expression,
atfention must be called to the fact that the scientific

WA
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sults of the inguiry as far as it has progressed. The
statement throws a new light on the events in Liibeak
and shows with what energy all persons in authority
are working to elear up the matter. The statement of
the federal ministry of the interior is expressed in
procise terms and reads thus:

As was unfortunately to be expected, the terrible
disaster that overtook the population of Liibeck in
connection with the treatment to establizh in ehildren
immunity to tubereulosis has not proved to be a catas-
trophe of only short duration but & ealamity involv-
ing a series of fatalities and protracted illnesses the
end of which is not yet definitely in sight. It is easily
intelligible thut the excitement over the sad event does
not dig down at onee and that at home and abroad the
demand for 4 more complete explanation of the dis-
aster eontinues to persist,  From the tone of the state-

1 Berlin correspondent of the Journgl of the American
Meodieal Association,

gide of this affair invelves some of the most diffieult
problems of bactericlogy. The Federal Health Bu-
reau was entrosted by the Federal Minisiry of the
Interior with the prosecution of the seientific investi-
gationz. The definitive outeome of the inquiry ean
not be announced before three to four wecks,

So far ss it i= possible to form an opinion from
the investigations to date earried on by Professor Dr,
Ludwig Lange, who was entrusted with this end of the
research, it may be stated that the Calmette eulture
supplied by the Pasteur Institute in Paris was above
reproach, but that it beeame contaminated during the
process of resultivation in Liibeck. It is not open to
question but that the Federal Health Bureau 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 o wide
seale and will requive the use of 600 or more experi-



1928 BCG

* M. tuberculosis’e karsi gelistirilen tek lisansli asi olan;
Mycobacterium bovis bacillus Calmette-Guérin (BCG) asisi 1927 yilindan itibaren

intradermal olarak uygulanmaktadir.




Etkili Asi Gelistirme Cabalari

* Tuberkuloza karsi etkili bir asi gelistirilebilmesi igin;
konak ve patojen arasinda gelisen molekuler etkilesimlerin agiga kavusturulmasi

ve antijenik yapilarin arastirilmasi gereklidir.

MPB70 Chain-A

Figure 1. Mycobacterium tuberculosis: Solution Structure of the Antigenic Tb Protein MPTT0/MPB70: Authors:
M. 1. Bloemink, E, Dentten, R. G, Hewinson, R. A, Williamson, M. D. Carr; Exp. Method: NMR, Polymer
Chains: A: Residues: 163 Source: The RCSB Protein Data Bank,



Mikobakterilerin antijenik
komponentlerinin karakterizasyonu

* Mikobakterilerin antijenik komponentlerinin karakterizasyonu,

mikobakterilere karsi gelisen immiin cevabin anlasilmasinda anahtar rol oynar.

INFECTION AND Inimuminty, Oct, 1972, p, 564573 Vol. 6, Mo, 4
Copyeight @ 1972 American Saciety for Microbiology Privnted fn U154,

Characterization and Comparison of Mycobacterial
Antigens by Two-Dimensional
Immunoelectrophoresis

DIANNA B. ROBERTS;! GEORGE L. WRIGHT, JR., LEWIS F. AFFRONTI,
anp MELVIN REICH

Department of Microbiology, The George Washington University School of Medicine, Washington, D.C, 2005
Received for publication 27 April 1972



Mikobakterilerin antijenik
komponentlerinin karakterizasyonu

* Buna bagli olarak,

astlarin yaninda tani testlerinin gelistirilmesi icin de hedef antijenik molekillerin tespit

edilmesi ve birbirileriyle karsilastiriimasi gereklidir.

568 ROBERTS ET AL. INFECT, IMMUNITY

o

Fic. 1. Diagrammatic ilfustration of the procedure scanned image of page 568
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 yapisi ve bunlara karsi gelisen immun yanit

ile iligkili olarak ilk genis capli 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,
Chemistry, and Immunological Properties

THOMAS M. DANIEL'* anvp BERNARD W. JANICKT®

Department of Medicine, Case Western Reserve University and University Hospitals, Cleveland, Ohio
44106," and National Institute of Allergy and Infectious Diseases, National Institutes of Health, Berheadu

Maryland 20014*
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Mikobakterilerin antijenik
komponentlerinin karakterizasyonu

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

eldesi basariimistir.




Mikobakterilerin antijenik

komponentlerinin karakterizasyonu

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

ilerlemelerdir.

M. tuberculosis

H37Rv
4,411,529 bp

Nature 393:537 (1998) 2

fas
| | | | | | I | |
0 1 2 3 4 5 6 7 8 (kb)
fabD acpM  kasA kas8 accD
mabA inhA
omaAt Gene Function
—> fas Fatty acid synthase, produces C5-C »5 acyl-CoA esters
— fabD Malonyl-CoA:AcpM acyltransferase, AcpM loading
cmaA2 acpM Acyl carrier protein, meromycolate precursor transport
2 kasA Ketoacyl acyl carrier protein synthase, chain elongation
kasB Ketoacy! acyl carrier protein synthase, chain elongation
accD Acetyl-CoA carboxylase, malonyl-CoA synthesis
mabA 3-oxo-acyl-acyl carrier protein reductase, reduces KasA/B product
inhA Enoyl-acyl carrier protein reductase
cmaAl cyclopropane mycolic acid synthase 1, distal-position specific
cmaA2 cyclopropane mycolic acid synthase 2, proximal-position specific



Mikobakterilerin antijenik
komponentlerinin karakterizasyonu

* Peptid kittphanelerinin ve protein mikroarrayleri iceren
yeni proteomik yaklasimlarin gelistirilmesi, immin dominant antijenlerin ve potansiyel asi

adaylarinin arastirilmasini sagladi.

— M. tuberculosis H37Rv susunda yer alan 11 gen bolgesi
(38 ORF iceren) M. bovis te yok

— M. bovis te bulunan 5 gen bodlgesi (38 ORF iceren), BCG
susunda yok

1908 b ppy/

IS

- RD2
1931
RDI6

RD]4 wa == P& a2
1961 I \

Pasteur Frappier Tice Glaxo Birkhaug Japan Russia

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



Mikobakterilerin antijenik
komponentlerinin karakterizasyonu

B 8CG Brazil
B 8¢G Russia/Bulgaria |
| BCG Japan

|3 8c6 Denmark

B 8CG Connaught
[ 8CG pasteur

[ more than one BCG vaccine strain used
[ Locally produced BCG, strain unknown Lo
[E No BCG licensed or produced {'
] Mo or insufficient data -

Tuberculosis. 2009 Jul;89(4):248-51.



Dogal Bagisiklik Mekanizmalari

* Dogal bagisikligin parcalari memeli hucrelerinde bulunmayan fakat mikrobiyal

patojenlerde karakteristik olan yapilari tanir.

* Pathogen Associated Molecular Patterns-(PAMP)
* Mikolik asit
* Lipomannan (LM)
e fosfalidil-myo-innositol mannozid (PiM)

* lipoarabinomannan (LAM) - Arabinogalaktan

* Pathogen Recognition Receptors-(PRR)

* Toll-benzeri reseptorler (TLRs)

* nikleotid baglayan oligomerizasyon bogumu (NOD)

* benzeri reseptorler (NLRs)

e C-tip lektinleri (mannoz reseptorleri )

 dendritic cell-specific intercellular adhesion molecule

grabbing nonintegrin-(DC-SIGN) ve

Dectin-1 reseptorleri



Dogal Bagisiklik Mekanizmalari

* M. tuberculosis ilk olarak akcigerlerde yerlesik olan

alveolar makrofajlar ve dendritik hlicrelerce temas eder.




Dogal Bagisiklik Mekanizmalari

* M. tuberculosis ilk olarak akcigerlerde yerlesik olan

alveolar makrofajlar ve dendritik hticrelerce temas eder.

Hangi PAMP ? Hangi PRP ?

Cell surface polysaccharides

i SL-IV

GMM
Free lipids

Mycolic acids

er lipid bilayer
( mycomembrane)

Cco Cco cOo CO CO L

0
Arabinogalact éié Cell-wall polysaccharides

Peptidoglycan
i: i : KI\ i: i : Inner lipid bilayer

Cytoplasm



Dogal Bagisiklik Mekanizmalari

e M.tuberculosis TLR'ler ile iliskisi;
konak icin yararli olan proinflamatuar yaniti baslatan hiicre ici sinyal yolaklarini harekete

gecirir.

M. tuberculosis

M. tuberculosis

Makrofaj




Dogal Bagisiklik Mekanizmalari

* TLR'lerdeki gen polimorfizmleri;
mikobakteriyel lipopeptidlere karsi dogal immiin yaniti diizenler; bu da patojene karsi

klinik duyarliigin nedenlerinden bir tanesidir

polimorfizm

polimorfizm

Makrofaj




Dogal Bagisiklik Mekanizmalari

* M.tuberculosis in GC-zengin genomu TLR9 ile baglanmaya uygundur.

Bu uyarim,

grantlom olusumunu dizene sokmakta

T lenfosit-1 (Th1l) ve T lenfosit-2 (Th2) sitokin diizeylerini diizenlemektedir.
MTB DNA

Makrofaj




Dogal Bagisiklik Mekanizmalari

e Bakteri dogal immiin yaniti baskilayan veya dlizenleyen

sinyalleri harekete geciren yontemler gelistirmistir.

* sitokin sentezinin inhibisyonu

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

mikobakteriyel lipopetidler
lipopolisakkaritler

i TLR5

=
AR A




Dogal Bagisiklik Mekanizmalari

* Dogal bagisiklik reseptorleri,

adjuvan gorevi yapacak molekdller icin iyi hedeflerdir.




Dogal Bagisiklik Mekanizmalari

e TLR4 agonistleri;

sentetik monophosphoryl lipid A komibinasyonlari adjuvan olarak kullanilmaktadir.

The Importan A Defined Tuberculosis Vaccine Candidate Boosts BCG and
of a Tubercul Protects Against Multidrug Resistant Mycobacterium

FIGURE 1. Increased [D¥93-specific
[gli2c endpoint titers are induced after
mouse immunieation with 1RSCVCGLA-
S5E; mereased lelr] fiters are induced
with [D93S5E. Serum was collected 2
wh after the first immunization (day 14)
or 2 wk after the last immunization {day
56). Mean reciprocal dilutions are rep-
resented us the endpoint titer (logq) +
Al This 1s one representative study of
at least tao independent studies. A bao-
talled Mann—Whitney ¢ test was wsed
to determine significance. *p << (L05
(compuring [D9AEE with ID93GLA-
SE)

tuberculosis

Sylvie Bertholet!.t, Gregory C. Ireton’, Diane J. Ordway?, Hillarie Plessner Windish,
Samuel O. Pine'!, Maria Kahn', Tony Phan’, lan M. OrmeZ, Thomas S. Vedvick'!, Susan L.
Baldwin', Rhea N. Coler!.”, and Steven G. Reed!”
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Fig. 1.

1Dg93 protein construct and characterization. (A) Schematic of the ID93 fusion protein. (B —
D) SDS-PAGE and immunoblot of three lots of ID93. (B) 2 pg per lane of ID93 (lanes 1 —
3) were run in reducing and non-reducing conditions on a 4 — 20 % Tris glycine gel. (C)
Immunoblot of ID93 with mouse antibody to ID93 and rabbit anti-sera to E. coli (50 ng and
1 ug of ID93, respectively). (D) Immunoblot of ID93 with mouse antibody to Rv3619,
Rv1813, Rv3620, and Rv2608 (50 ng of ID93). EC, E. coli protein standards; ID93, lanes 1
—3; lanec 4, Rv3619; lane 5, Rv1813; lane 6, Rv3620; lane 7, Rv2608.



Dogal Bagisiklik Mekanizmalari

e Konak hticre icerisinde l6sinden zengin tekrar eden proteinler olan

NOD proteinleri PAMP' lara sitozolde baglanir.




Dogal Bagisiklik Mekanizmalari

* Mikobakteriyel lipopolisakkaritler;
makrofajlarin enfekte edilmesinde, bakterilerin hiicre icine alinmasinda, fagozom

gelisiminin engellenmesinde ve anti-inflamatuar yanitin arttirilmasinda énemli rolleri

oldugu disinilmektedir.

€ High ManLAM

Inhibition of DC maturgftion
Increased production
Reduced expression of =
CD80, CO83 and CO86 R RImuno suppreesicl

Nature Reviews | Immunology



Dogal Bagisiklik Mekanizmalari

* M.tuberculosis'in glikolipidyapilarini

taniyarak proinflamatuar sinyallerin olusumunu baslatan diger bir reseptor Dectin-1'dir.

Macrophage-inducible C-type Lectine
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Dogal Bagisiklik Mekanizmalari

OPEN @ ACCESS Fresly avallable online '.@'-PLOS |*?'"E

The Mincle-Activating Adjuvant TDB Induces MyD88-
Dependent Th1 and Th17 Responses through IL-1R
Signaling

Christiane Desel'*, Kerstin Werninghaus', Manuel Ritter?, Katrin Jozefowski', Jens Wenzel',
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Dogal Bagisiklik Mekanizmalari

e Tiberkuloza karsi immun cevapta

myeloid differantiation protein 88 (MyD88) kesinlikle gereklidir.



Kazanilmis Bagisiklik Mekanizmalari

* M.tuberculosis'in alveolar makrofajlar icerisine girmesinin ardindan,

makrofajlarca Uretilen proinflamatuar sitokinler ve kemokinler enfeksiyon sinyali olarak

gorev yapar.
makrofaj
{0@ \
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@ IL-12, IL-1, TNF-y
Notrofil

/— \ CD8+ Ifosit
o

CD4+ T lenfosit




Kazanilmis Bagisiklik Mekanizmalari

* Aslinda olmasi gereken

extracellular

antigen '

peptide production
in phagolysosome

3

peptide binding
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MHC class Il presents
peptide at cell surface
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Kazanilmis Bagisiklik Mekanizmalari

* Gergekte olan

* Basil fagozomal kompartmanlarin icerisinde;
- fagozom lizozom inhibisyonunu
- ATPase ve GTPase’larin birikmesini engelleyebilmekte
- triptofanaspartam iceren kaplayici proteinin fagozomda azaltilmasini
- tekrarlayici glisinden zengin protomin ailesinin Gyelerini salgilamayi saglayarak rol

oynar.
makrofaj



Kazanilmis Bagisiklik Mekanizmalari

* M. tuberculosis’in patogenezdeki basarisi,
hiicrede fagozomal olgunlasmayi engelleyebilmesi ve fagozomlar igerisinde

yasayabilmesine baghadir.
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Kazanilmis Bagisiklik Mekanizmalari

* Bu esnada profesyonel antijen sunucu hiicre;

T lenfositleri (hem CD4 hem de CD8) aktive etmek icin, icerisine aldigi basil ile bolgesel
lenf digluimlerine dogru hareket eder.

Lymph

cortical sinus

makrofaj

efferent artery vein
lymphatic



Kazanilmis Bagisiklik Mekanizmalari

e Aktive T lenfositlerin, enfeksiyon bolgesine hareketi sonucu;

bu boélgede makrofajlar, T-lenfositleri, dendritik hiicreler, fibroblastlar, endothelial

hiicreler ve stromal hticrelerin birikimi ile olusan granilom olusumu gozlenir.




Kazanilmis Bagisiklik Mekanizmalari

bay VEREM

MIKROBUNU
(\p} savas disi ediniz!

Amerika Milll Verem Savasi Dernedinin
misaadesi ile Turkiye Ulusal Yerem Savasi
Dernegi tarafindan Tirkgeye gevrilerek

bastirilmistir.



Mycobacterium tuberculosis’in
patogenezdeki basarisi ve antijenler

* Mikobakterilerin RD1 lokuslari,
virulansi arttiran 6zellesmis gizleme sistemini kodlamaktadir.
* RD1’den yoksun bakterinin enfekte icinde treyebilme yetenegine ragmen etkin bir

granilom yapamadigi saptanmistir.

M. tuberculosis
H A Q A of N o
T & LSS Qﬁ & S 3\@%@” @ f &

[ 253kh  me— D m—
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: © , ° = ¥
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ilwt @ 18h: 684x 66x 832x 4031x 1681x 7593x  2713x 714x 3179x 200x 430x
V/RD1 @ 18h: 71x 6x 78x 10x 237x 2438x  296x 4 1x 2x 7x

Reduction
in transfer: 10x 11x 11x 382x 7x 3x 9x 178x 3719x 100x 61x 8x

Alignment of the M. tuberculosis and M. smegmatis RD1 regions.

Jessical. Flint et al. PNAS 2004;101:12598-12603



Yeni aday antijenlerin arastiriimasi

* Bugtine kadar yeni asi gelistirme stratejileri, Mtb’e karsi konagin koruyucu bagisik
yanitinin arttirilmasina odaklanmistir,

* Ancak yeni kanitlar T-hiicre temelli koruyucu asinin gelistirilmesinde, kazanilmis immdin
yanitin baslatilabilmesi icin dendritik hiicrelerin de dnemli bir role sahip oldugunu

gostermistir. DC

otofaji

makrofaj
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Yeni aday antijenlerin arastiriimasi

* |IRGM geni (mmunity-related GTPase family) otofaji geni

olarak bilinir ve basil bu sekilde otofaji mekanizmasini bloke edebilir.

All DCs | CD8" DCs only
MHC class | pathway MHC class Il pathway E Cross-presentation
Peptide-MHC class | Peptide-MHC class || Exogenous ‘ Peptide-MHC class |
(endogenous) - {endogenous and exogenous) antigen ' (exogenous)

A

5 5

7 Endogenous
antigen

Endogenous
g@ antigen

Proteasome

—

?n.docytic route

Nature Reviews | Immunology



Yeni aday antijenlerin arastiriimasi

* Yapilan ilk ¢alismalarda,
Mtb’e karsi bagisik yanitin 614 mikobakteriye karsi degil canli mikobakteriye karsi
olustugu gosterilmistir. Bunun nedeni;

sadece canli mikobakteriler tarafindan salgilanabilen antijenlerdir.

The ESX-1 Secretion System

Figure 1: The ESX-1 secretion
machine translocates virulence
factors across the mycobacterial
cytoplasmic membrane. Rv3877
is a multi-transmembrane protein
that likely contributes to the
formation of a trans-membrane
pore. There are three AAA
ATPases associated with ESX-1,
including Rv3870, Rv3871 and
Rv3868, which likely provide
energy for secretion. Substrates
include the CFP-10/ESAT-6 pair,
EspC, EspF, EspA, EspB, EspR
and Mh3864. Our work supports
a model in which C-terminal
regions of ESX-1substrates
function to target them to
cognate ATPases, either directly
or through protein interaction




Culture filtrate protein (CFP)

e M. tuberculosis’in bircok farkh antijeni, basil kiltlrde trediginde kaltliir ortamina
salinmaktadir. Filtreden gecebilen bu antijenlere “culture filtrate protein” (CFP) adi

verilmektedir.

CFP21 [

CFP17 |
CFP20 |
CFP22/25 |
CFP29 |

Fig. 2. SDS-PAGE scparation of single protems purified from
ST.CF. The preparations were sepurated in ducing SDS-
PAGE fallowed by silver staining. CFP22 and CFP25 were co-
purified as one tand. Sias of molkcular mass markers @n kilo-
daltons) are mdicated on the left.




Culture filtrate protein (CFP)

* Bu proteinler immiun sistem tarafindan ilk taninan proteinlerdir

ve lenfosit yaniti bu proteinlere karsi gelisir.

Bu proteinler; Mtb genomunun RD1 lokusunda kodlanmistir.
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BCG susunda ve tiberkiloz disi mikobakterilerde bulunmamaktadir. Bu yliizden bu

proteinler hem asi ve hem de tani testlerinin gelistirilmesi icin iyi bir adaydir.
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Culture filtrate protein (CFP)

* Yapilan ilk calismalarda RD1 lokusunun,
CFP-10 (10-kDa culture filtrate protein) ve Esat-6 (6-kDa early secretory antigenic target)

olmak Uzere iki salgilanabilir protein kodladigi gosterilmistir.

Rv3877

»——— RDI1 region

protein



Culture filtrate protein (CFP) Ag85

e Kultar filtrat proteinlerinin en 6nemlilerinden biri de
antijen 85 kompleksi (Ag85) tyeleridir.
* Hem Mtb hem de BCG susunda bulunan bu salgisal proteinler;

Ag85A (32 kDa), Ag85B (30 kDa) ve Ag85C (32.5 kDa) olmak lGzere genomun (g farkl

bolgesinde kodlanmistir.

67-

14.4-

Fig. 1. 2-DE of CF. proteins derived from BCG. The gel was visualized by silver staining. Apparent sizes ofmolecular weight
standards are indicated in kDa along the left side. 85A = Ag85-A; a = antigen; 85C = Ag85-C; 65 kDa = 65-kDa protein
(groEL analog); MPB = major protein secreted from BCG.



Culture filtrate protein (CFP) Ag85

Proc. Nail. Acad. Sci. USA
Wol. 92, pp. 1530-1534, February 1995
Microbiology

Bunlardan Ag85A ve Ag85B baslica salgisal Mtb proteinleridir ve hayvan modellerinde

koruyucu immdiin yanitta anahtar rol oynadiklari gosterilmistir.

Protective immunity against tuberculosis induced by vaccination
with major extracellular proteins of Mycobacterium tuberculosis

MARCUS A, HORWITZ*, BYONG-WHA ESTHER LEE, BARBARA JANE DILLON, AND GUNTER HARTH
Department of Madicine, School of Medicine, University of California, 10833 Le Conte Avenue, Los Angeles, CA 90024

Communicated by Emil C. Gotschlich, The Rockefeller University, New York, NY, October 20, 1994

ABSTRACT  Tuberculosis, caused by the intracellular
pathogen Mycobacterium tuberculosis, is the world’s leading
cause of death in humans from a single infectious agent. A safe
and effective vaccine against this scourge is urgently needed.
This study demonstrates that immunization with the 30-kDa
major secretory protein, alone or in combination with other
abundant extracellular proteins of M. tuberculosis, induces
strong cell-mediated immune responses and substantial pro-
tective immunity against aerosol challenge with virulent M.
tuberculosis bacilli in the highly susceptible guinea pig model
of pulmonary tuberculosis. Protection is manifested by de-
creased clinical illness including decreased weight loss, re-
duced mortality, and decreased growth of M. tuberculosis in
the lungs and spleens of immunized animals compared with
sham-immunized controls. This study demonstrates that pa-
rified major extracellular proteins of M. tuberculpsis are can-
didate components of a subunit vaccine against tuberculosis
and provides compelling support for the concept that extra-
cellular proteins of intracellular pathogens are key immuno-
protective molecules.

The design of a subunit vaccine against M. tuberculosis must
take into account certain features of this pathogen that dis-
tinguish it from most others against which successful vaccines
have been developed. First, and most importantly, M. tuber-
culosis is an intracellular pathogen that survives and multiples
within mononuclear phagocytes. It is phagocytized via com-
plement and mannose receptors on the host cell surface (4, 5).
Thereafter, the organism resides intracellularly in a mem-
brane-bound phagosome that has class 11 major histocompat-
ibility complex (MHC) molecules and endosomal character-
istics, including transferrin receptors (6), but does not fuse with
lysosomes (6, 7). Second, cell-mediated immunity, as opposed
to humoral immunity, plays a dominant role in host defense
against M. fuberculosis and other intracellular pathogens.

Intracellular pathogens, including M. tuberculosis and the
intracellular bacterial parasite Legionella pneumophila, secrete
or otherwise release proteins into their phagosomes within
human mononuclear phagocytes (refs. 8 and 9; D. L. Clemens
and M.A.H., unpublished data). These facultative intracellular
pathogens also release these proteins, collectively referred to



Culture filtrate protein (CFP) Ag85

C57BL/6 farelerinde Ag85B epitopuna karsi T-lenfositlerinin yiksek diizeyde
IFN-y ve IL-2 Urettigi gosterilmistir.

A New Recombinant Bacille Calmette-Guérin
Vaccine Safely Induces Significantly Enhanced
Tuberculosis-Specific Immunity in Human
Volunteers
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Culture filtrate protein (CFP) Ag85

e Viral vektorler ya da protein adjuvanlar ile gelistirilen Ag85 iceren asilar,
klinik calismalarda BCG asisi yerine kullanilmaktadir.
* Bu c¢alismalardan biri, Ag85 eksprese eden, rekombinant modifiye asi virtisii Ankara

(modified vaccinia virus Ankara 85A, MVA85A) ile gerceklestiriimektedir.

InFECTION AND IvovumiTy, Feb. 2001, p. 681-686 Vol 69, No. 2
D019-0567 /01504000 DOL: 10.1128/1ALA9.2.681-686.2001
Copyright © 2001, American Society for Microbiology. All Rights Reserved.

Enhanced Immunogenicity of CD4™ T-Cell Responses and
Protective Efficacy of a DNA-Modified Vaccinia Virus Ankara
Prime-Boost Vaccination Regimen for Murine Tuberculosis

HELEN McSHANE,"** ROGER BROOKES,"! SARAH C. GILBERT,” ann ADRIAN V. §. HILL'

Nuffield Department of Medicine, University of Oxford, John Radcliffe Hospital, Oxford OX3 9DU," and Wellcome
Trust Centre for Human Genetics, University of (nford, Roosevelt Drive, Oxford QX3 7BN,* United Kingdom

Received 21 July 2000/Returned for modification 25 September 2000/ Accepted 28 October 2000



Culture filtrate protein (CFP) Ag85A

* Faz llb asamasinda olan calisma sonucunda, gelistirilen MVA85A asisinin BCG ile
astlanmis saghkh cocuklarda etkili ve glivenli oldugu gosterilmistir.
Safety and efficacy of MVA8SA, a new tuberculosis vaccine, 3—@':'&

in infants previously vaccinated with BCG: a randomised,
placebo-controlled phase 2b trial

Michele D Tameris™, Mark Hathenll™, Bernard 5 Landry, Thomas | Seriba, Marganet Ann Snowden, Stephen Lockhart, Jacqueline E Shea,
J8ruce McClain, Gregory D Hussey, Willem A Hanekom, Hassan Mahomed?, Helen McShane?, and the MUABSA 020 Trial Study Tearmn

Summary

Background BCG vaccination provides incomplete protection against tuberculosis in infants, A new vaccine, modified  Lencer 2003; 381: 1022-28
Vaccinia Ankara virus expressing antigen 85A (MVAB5A), was designed to enhance the protective efficacy of BCG. We  pubished Online

aimed to assess safety, immunogenicity, and efficacy of MVAS5A against tuberculosis and Mycobacterium tuberculosis  Febrary £.2013
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Culture filtrate protein (CFP) Ag85B

e Yapilan diger bir ilgin¢ calismada ise,
Ag85B ve iki Mtb plazmidi DNA asisi olarak kullaniimistir. Bu DNA asisi ile hiicrede

otofaji induklenmis sunulmasi sonucunda yliksek antikor cevabi ve bununla birlikte

dalakta IFN-y ve IL-2 Gretimi tespit edilmistir.

Contents lists available at SciVerse ScienceDirect

Vaccine

journal homepage: www.elsevier.com/locate/vaccing

Enhancement of immune response to a DNA vaccine against Mycobacterium
tuberculosis Ag85B by incorporation of an autophagy inducing system

o1 Jomkhwan Meerak?®?, Supason Wanichweacharungruang®, Tanapat Palaga*

4 Department of Microbiology, Faculty of %cience, Chulalongkorn University, Plrayachal Read, Bangkok 10330, Thailand
b Division of Microbiolagy, Department of Bislogy, Foculty of Science, Chiong Mai Universicy, Huaykaew Read, Chigngmai 50200, Thailand
© Deporment of Chemistry, Fecwlty of Science, Chulmlongkom University, Phayathai Road, Bangkok 10330, Thailond




Culture filtrate protein (CFP) ESAT-6

Diger bir nemli CFP proteini de yine RD1 lokusunda kodlanan,
diistk molekuler agirhikh (6 kD) ESAT-6 (early secreted antigenic target-6) salgisal

proteinidir.

NEWS AND VIEWS

Mycobacterial virulence and specialized secretion:
same story, different ending

Marcel A Behr & David R Sherman

The genomic region lost during the attenuation of BCG vaccine encodes a newly discovered secretion system
conserved among gram-positive bacteria. A series of papers has now dissected the components of this system,
revealing a unique Mycobacterium tuberculosis-specific signal for export of bacterial proteins into the host.
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Cell wall

CFP-10 ESAT-6




Culture filtrate protein (CFP) ESAT-6

* Yapilan deneysel calismalarda;

hem CD4+ hem de CD8+ T lenfositlerini indlkleyebildigi ve BCG ile yapilan

immiuinizasyon kadar etkin bagisiklik sagladigi gosterilmistir.

Recombinant BCG exporting ESAT-6 confers enhanced
protection against tuberculosis

ML b M.omicroti M. [ub.
BCG OV254 H3iTRw
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Fig. 2 ‘Western blot analysis of various D1 knock-ins of M. bovis BCG and
M. microti, Left, results of immunodetection of ESAT-6, CFP-10 and PPEGE
({Av3B873) in whole-cell lysates (WCL) and culture supernatants of BCG re-
combinants; center, equivalent findings from M. microti; right, M. twbercuio-
sis (M. twb. HI7RY) control samples. Samples were obtained from
mycobacteria, transformed with various plasmids, grown in parallel. Equal
quantities of protein were present in each of the lanes. Lane numibers corre-
spond to the following: —, pYUB412 vector comtrol; 1, pAP34; 2, pAP3S; 3,
RO-1108; 4, RD1-2F9. The positions of the nearest molecular weight mark-
ers are indicated.



Culture filtrate protein (CFP) ESAT-6 Ag85B

e Faz | klinik calismalari devam eden
Hibrit | asisi hem Ag85B hem de ESAT-6 icermektedir.
Hayvan modelleri ile yapilan ¢alismalarda iki farkh gticli antijenik komponent tasiyan bu
asinin Mtb’e karsi gliclu koruyucu etkisinin oldugu gosterilmistir.

e Calismalarda tiberkiloza karsi gelistirilen Ag85b ve ESAT-6 iceren subunit asilarinin,

bellek CD4+ T lenfositlerinin proliferasyonunu sagladigi gosterilmistir.



Culture filtrate protein (CFP) TB10.4

e Kultdr filtrat proteinlerin arastiriimasinda kesfedilen diger bir antijen
TB10.4 (Rv0288) proteinidir.
e Tuberkiloz hastalarinda ve BCG ile asilanmis kisilerde bu proteine karsi

ESAT-6’da oldugu gibi glicli tanima gerceklesmektedir.



rekombinant urease-deficient BCG (BCG-dHCM)

* heat shock protein (HSP)70,
e MTB-derived CysO ve

* major membrane protein (MMP)-Il Gireten rekombinant BCG susu

!

IFN-y yaniti, dendritik hiicrelerde aktivasyonu,

antijen spesifik olarak CD4+ ve CD8+ T hticrelerinde farklilasma




rekombinant urease-deficient BCG (BCG-dHCM)

e Arastirmacilar ¢alismalarinin sonucunda;
HSP70, CysO, MMp-Il antijenlerinin

poliklonal T hticre aktivasyonunu sagladigini belirtmislerdir.
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Figure 7 Inhibition of MTB multiplication by subcutaneous vaccination with BCG-dHCM. Five-week-old C57BL/6 mice (5 mice/group) were
subcutaneously vaccinated with 1 x 10° CFU/mouse of either BCG-261H or BCG-dHCM and were challenged with 100 CFU/lungs of H37Rv by
aerosol infection, at 6 weeks post vaccination. The number of MTB recovered from the lung (a) or spleen (b) at 6 weeks post challenge was
enumerated by colony assay method. Representative results of three separate experiments are shown. Titers were statistically compared using
Student's t-test.




InsB proteini

e Park ve arkadaslari yaptiklari calismada, asi adayi antijenleri arastirmak amaciyla
Mtb K susu, H37Rv susu ve non-Beijing izolatlarinin genomik yapilarini

karsilastirmislardir.

ESAT-6 Like Proteins

1)1 10 20 30 40 50 60 70 80 95
InsB (1) -MTINYQFGDVDAHGAMIRAQAGLLEAEHOA IFRDVLAAGDFWGGAGS VACOGFI TOLGRNFOVI YEOANAHGOKVOAA GNNMAQTDSAVGSSHA
Rv1037c(esxI) (1) -MTINYQFGDVDAHGAMIRAQAGSLEAEHOA T SDVLT:IgFWGGAGSAACQGFITQLGRNFQVIYEQANAHGQKVQAAIFNNMAQTDSA\.’GSSWA
Rv1198(esxL) (1) -MTINYQFGDYDAHGAMI RAQAGLLEAEHQA IRRDVLTASDFWGGAGS AACOGF I TOLGRNFOVIYEQANAHGOKVOAAGNNMAQT DSAVGSSHA
Rv1793(esxN) (1) -MTINYQFGDVDAHGAMIRAQARSLEAEHQAINRDVLAA:DFWGGAGSVACOEFI TOLGRNFQVIYEQANAKGOKVOAAGNNHMAQT DSAVGSSHA
Rv2346¢(esx0) (1) -MTINYQFGDVDAHGAMTRAQAGLLEAEHQA INRDVLAAGDFWGCAGS VACOEFT TQLGRNFOVT YEQANARGOKVOAA CNNMAQTDSAVESSHA
Rv3619c(esxV) (1) -MTINYQFGDVDAHGAMIRAQAGS LEAEHQAIESDVL TABDFWGGAGSAACOGFITQLGRNFOVIYEQANAHGOKVOAAGNNMAQT DSAVGSSUA
Rv3875(ESAT-6) (1) MTEQRRNFACEEAABSAT BNV TSEHBLLDEGKOSETK L BARNGGEGSEAYOGVQQXWDATATERNALGNLBR THSEAGRAMAS TRGNVTCMEA
Consensus (1) MTINYQFGDVDAHGAMIRAQAGSLEAEHQAIIRDVL ASDFWGGAGS ACQGFITQLGRNFQVIYEQANAHGOKVQAAGNNMAQTDSAVGSSWA

Fig. 2. Alignment of InsB compared with related proteins in the family and ESAT-6 of M. tuberculosis H37Rv. Sequence analysis of the K-specific InsB
protein shows differences only in several amino acids when compared to other related ESAT-6-like proteins, except the ESAT-6 sequence found in the H37Rv
genome (Rv3875). The alignment result of amino acid sequences between ESAT-6 and InsB showed only consensus amino acid sequence conservation in
each antigen.



InsB proteini

e Olusturulan hayvan modelinde, klonlanarak Escherichia coli’'ye aktarilan ve eksprese

edilen InsB proteinin, glglli bir IFN-y ve IL-17 cevabi olusturdugu ancak buna karsin

IL-2 yanitinin zayif oldugu gosterilmistir.
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Fig. 5. Cytokine analysis of mice Immunized with InsB or ESAT-6 protein. Splenocytes from mice immunized with InsB (A) or ESAT-6 (B) were stimulated
with either medium (RPMI with 10% FBS), InsB, or ESAT-6, and their supernatants were analyzed by flow cytometry.



heparin-binding hemagglutinin (HBHA)

e Schepers ve arkadaslari yaptiklari calismada,

bir asi adayi olarak mikobakteriyel heparin-binding hemagglutinin (HBHA) antijenini

erken hiicresel immiun cevaptaki etkinligini tiberkilozlu cocuklarda arastirmislardir.
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heparin-binding hemagglutinin (HBHA)

e Bu calismada, hem saflastirilan dogal HBHA hem de rekombinant HBHA ile tiiberkilozlu

cocuklarda INF-El yanitinin gelistigi ve BCG asisinin etkinliginin arttig bildirilmektedir.
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Fig. 2. Higher nHBHA-induced IFN-y concentrations in BCG-vaccinated infected chil-
dren compared to non BCG-vaccinated infected or to BCG-vaccinated non-infected
children. PBMC were isolated from NI controls (n =89, left) and from Mtb-infected (I)
children (aTB and LTBI, n= 134, right). Children were stratified into 2 groups accord-
ing to the BCG vaccination status, vaccinated (n=17 NI and n=44 I, BCG+) or not
vaccinated (n=72 Nland n=901, BCG—). PBMCwere in vitro stimulated with 2 p.g/ml
nHBHA and IFN-v concentrations were measured in 96 h cell culture supernatants.
Filled horizontal lines represent the medians, * p=0.02, ** p=0.006, """ p<0.001.



MT1721, MT1694, MT2462 ve MT3444 antijenleri

Asi adayi antijenlerin belirlenmesinde yeni bir yaklasim da,

tuberkulozlu insan ve hayvanlarin cgesitli vicut sivilarinda Mtb’a ait antijenlerin
aranmasidir.
Yuksek performans sivi kromatografisi (HPLC) ve kitle spektrometrik cihazlarla yapilan

arastirmalarda, akciger tuberkulozlu hastalarin akciger dokularinda ve idrar 6rneklerinde

MT1721, MT1694, MT2462 ve MT3444 antijenleri tespit edilmistir.



MT1721, MT1694, MT2462 ve MT3444 antijenleri

Bu potansiyel asi adayi antijenlerin,

CD4+ ve CD8+ T hcreleri Gzerine etkisinin arastirildigi bircok ¢alisma halen devam

etmektedir.
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Summary

An efficacious tuberculosis (TB) vaccine will probably need to induce
both CD4 and CD8 T-ell responses specific to a protective Mycobacte-
rium tuberculosis antigen(s). To achieve this broad cellular immune
response we tested a heterologous DNA/protein combination vaccine
strategy. We used a purified recombinant protein preparation of a unique
M. tuberculosis antigen (rMT1721) found in the urine of TB patients, an
optimized plasmid DNA expressing this protein (DNA-MT1721), and a
Toll-like receptor 4 agonist adjuvant. We found that priming mice with
DNA-MT1721 and subsequently boosting with rMT1721 elicited high
titres of specific IgG1 and IgG2a antibodies as well as high magnitude and
polyfunctional CD4" T-cell responses. However, no detectable CD8"
T-cell response was observed using this regimen of immunization. In con-
trast, both CD4" and CD8" T—cell responses were detected after a prime/
boost vaccination regimen using rMT1721 as the priming antigen and
DNA-MT1721 as the boosting immunogen. These findings support the
exploration of heterologous DNA/protein immunization strategies in
vaccine development against TB and possibly other infectious diseases.



MT1721, MT1694, MT2462 ve MT3444 antijenleri

e Cayabyab ve arkadaslarinin MT1721 antijenini eksprese eden DNA asisiyla yaptiklari
calismada, bu antijenin hem CD4+ Th1 hem de CD8+ T hiicrelerinde etkili bir immun

yanit olusturdugu gosterilmistir.
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Figure 1. ldentification of native MT1721 antigen in the culture fil-
trate of Mycobacterium tuberculosis. Purified rMT1721 was electro-
phoresed under reducing conditions in 4-20% gradient SDS-PAGE
and stained with Coomassie Blue (a). In parallel, rMT1721 and cul-
ture filtrate samples were run in SDS-PAGE under similar condi-
tions and transferred to a PVDF membrane followed by probing
with rabbit anti-rMT1721 antiserum. Reactivity was detected with
horseradish peroxidase-labelled goat anti-rabbit IgG and developed
using the enhanced chemiluminescent reagent (b). Lane 1, culture
filtrate; lane 2, purified rMT1721.



MT1721, MT1694, MT2462 ve MT3444 antijenleri

MT1721
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MT1721, MT1694, MT2462 ve MT3444 antijenleri
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Figure 4. Heterologous DNA and recombinant protein prime/boost immunization induces robust Mycobacterium tuberculosis eMT1721-specific
CId7™ cells producing interferon-y (IFN-p), tumour necrosis factor-x (TNF-x) and interdeukin-2 (IL-2). Splenocytes from three mice per group
were isolated 12 days after immunization. The splenocytes were exposed to rMT1721 and cytokine production was measured by monocdonal anti-

body staining and flow cytometric analysis. (a) Flow cytometer plot of results obtained from one representative individual mouse from each
group. (b), Average (£ SEM) of the percentage of IFN-p-producing, TMF-z-producing and IL-2-producing CD4" T cells obtained from three
mice per group following stimulation with tMT1721. Mice receiving the DNA-MT1721 primefrMT1721 boost generated markedly higher CD4 T-
cell responses for all three cytokines (IFN-y, P < 0,021; TNF-a, P < 0,015 and IL-2, P < 0.026) compared with rMT1721 prime/DNA-MT1721
boost.



MTB Genomu ve Biyoinformatik

* Gomez ve arkadaslari;

asl icin hedef antijenlerin arastirmak icin Mtb genomunu farkl bilgisayar programlari ile

analiz etmislerdir.

Identification of Secreted Proteins of Mycobacterium tuberculosis
by a Bioinformatic Approach

MANUEL GOMEZ, SADIE JOHNSON, axn MARIA LAURA GENNARO®
Public Health Research Institute, New York, New York
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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 phad” fusion
technology. The 3,924 proteins deduced from the M. ruberculosis genome were analyzed with several computer
programs. YYe 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 phod’, a marker of subcellular localization. These findings demonstrate that the systematic computer

search described in this work identified secreted proteins of M. fuberculosis with high efficiency and Y%
ACCUrACY.




MTB Genomu ve Biyoinformatik

* Buc¢alismada,

* Mtb genomunda 3924 adet protein kodlayan gen bdlgesi tespit edilmistir.

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

belirlemislerdir.
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FIG. 3. Correlation between SignalP and SPScan scores. Each cirele repre-
wents one of the 3,924 deduced prodeins of M. neberenlosis. The position of the
sirche indicates the scores assigned by SignalP and SPScan to the signal peptide.
For this study, the two computer programs were set in the mode for gram-
aositive bacteria. SPScan was used in the adjusted mode, which penalizes signal
aeptides longer than 45 amino acid residucs (ie., the maximal length for gram-
aositive bacteria). The boxed arca contains the Top208 group of proteins that
woored =0.4 with SignalP and =8 with SFScan. The solid circles within the boxed
area represent nine known secreted proteins (AgBSA, ApRSB, ApRSC, MPT32,
MPTSL, MPTS3, MPTG3, MPTO4, and MPBT0) (34) that were used to set catoff
values for SignalP and SPScan scores. The solid circles outside of the boxed arca
seprescnt four known proteing {MPT46, GroES, GroELZ, and DnaK) containing
1o signal peptide (34). Also outside of the boxed area is located the 38-kDa
antigen, a seereted protein which exhibits an LPP type of signal pepdide (14).
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FIG. 1. Fates of proteins having an NWHz-terminal gignal peptide. The NH;-
terminal signal pegtide directs translocation of a protein aceess the cell mem-
brane (tog left panel). Processing of the preprotein by a type [ signal peptidase
releases the mature peotein (A), providing that there are no additional trans-
membrane domains (B). Translocation of LPPs across the membrane is followed
by modification with glycersl and fatty acids of the prolipoprotein and processing
by a type 11 gignal peptidase. The lipid moicty anchors the LPP to the membrane
(C). Mb, cell membrane; Cy, evtoplasm; N, NHy-terminal end: C, COOH-
terminal end.



Sonuc

* Yaklasik 100 yildir kullanilan ve milyarlarca kisiye uygulanan
BCG asisinin koruyuculugu ve etkinligi halen tartismalidir.
e Bu tartismalar altinda,
tuberkuloza karsi etkili olabilecek yeni asi arastirmalari yeni antijen icin arastirmalar hem

in-silico olarak hem de deneysel hayvan modellerinde devam etmektedir.




