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Bacillus Calmette-Guerin (BCG) ). £

» Yenidoganlarda ve ¢ocuklarda dissemine tiiberkiiloz, e g
tiberkuloz menenjiti onleme |
* Erigkinlerde etkinlik

* 1-Maskeleme Hipotezi

« Cevresel mikobakterilere maruziyet ile bagisiklik
* Bu nedenle YD'da asi uygulanmkta

. Yellrisk?inler'de cevresel mikobakterilerle olusan duyarlilik nedeniyle BCG
etkKisi:

» 2-Blokaj Hipotezi

 Mikobakterilere 0zgu antijenler nedeniyle 6nceden gelisen
immunitenin BCG replikasyonunu engellemesi

Fatime S et al. Life Sciences 2020; 252.
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Tiuberkuloz Asilarinda Beklenti

DSO: A/_l_gcochter'iuT tuberculosis enfeksiyonu olan/olmayan ergenler ve yetiskinler icin  yeni
tuberkuloz asilar: tiberkiloza karsi en az %50 etkinlige sahip olmali ve'bu  efkinlik en az
2 (ve ideal olarak 10) yil boyunca sturdirulmelidir

1- Profilaktik asilar
M.tuberculosis ile ilk karsilasmadan once (yenidoganlara) uygulanir.
Ileride gii¢lendirici olarak uygulanabilir

2- Maruziyet sonrasi koruyucu asilar
Latent TB infeksiyonu olan ve BCG asili ergenleri/yetiskinleri koruma

3- Rekurrensin onlenmede etkili asilar

- Terapotik asilar

Anti-tiberkiloz ilaglarina ek olarak uygulanir.
Fatime S et al. Life Sciences 2020; 252.



Tiberktlozda (TB) Asi Calismalar:

Vektor asilari

MVA8BA
Canli attenue asilar ChAdOx1.85A

MTBVAC .
BCG Inaktif asilar TB/FLU-01L

MIP AdHU5AAg85A

RUTI
M.vaccae
DAR-901

DNA asilari
GX-70

Alt birim asilar

M72/ASO1E
GamTBvac rBCG asilari mRNA asilari
H56:IC31 VPM1002 BNT164
H4:.IC31
ID93+GLA-SE

AEC/BCO2
Zhuang L. et al. Vaccines 2023;1304.
Li J et al. Human Vaccines and Immunother 2025;21
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Inaktif TB Asilari

- Inaktive edilmis mikobakteriler veya bunlarin parcalari
kullanthr

« Uzun zamandir tiberkilozun 6nlenmesi ve tedavine katki
acisindan arastirilimaktadir

* Thl hiicre aracili ve humoral immunite ile hicre disi
mikobakteri infeksiyonlarina karsi savunma saglar

 Avantajlari: Stabilite, glivenlik, Gretim

 Dezavantaji: Bagisiklama siresinin kisaligi, ¢oklu doz

gereksinimleri, yliksek doz gereksinimi
Zhuang L. et al. Vaccines 2023;1304.

Romano M et al. Cells 2023;12:317.



MIP (Inaktif TB Asisi)

» Mycobacterium indicus pranii (Mycobacterium w) patojen
olmayan, hizli Greyen Runyon Grup IV de yer alanTDM

* M.leprae ve M.tuberculosis ile ortak antijenler igerir

 TLR-4 yoluyla NF-KB'yi aktive ederek ve M.tbc ile infekte
olmus makrofajlarin proinflamatuvar sitokinler ve NO
salgilamasini saglar

* Lepra hastalarinin tedavisinde ve temas edenlerin
profilaksisinde kullanimlari ile ilgili basarili sonuglar elde
edilmistir.

« BCG yaniti olan/olmayan deney hayvanlarinda tiberkiiloza
karsi 6nemli koruma saglamistir.

Patel N. Et al. J Indian Med Assoc 2003; 101:680-2.



MIP (Inaktif TB Asisi)

 Hindistan'da yaklasik 28.948 kirsal nifusta koruyucu etkisi
degerlendirildi.
* Lepra hastalarinin ev igi temaslilarina koruyucu etkileri
arastiriimaktayd
*6ayaraileid
« 2 doz asi ilki 1x10°, ikincisi 5x108 (yarisi)
* Plasebo

* Asilanan grupta pulmoner tb insidansinda 10-13 yil sonra
azalma oldu mu?

Katoch K et al. Vaccine 2008; 26:1228-34.



Hasta Grubu Degerlendirilen Yeni yayma pozitif | Onceden kismen Asilamadan sonra

hasta sayisi hastalar tedavi edilen gegmiste TB tanisi

hastalar alan hasta sayilari
Mw astlananlar 11825 5* 24 78
Plasebo 11813 12 28 119
Toplam 23648 17 52 197

69 akciger tiberkilozu
« 42'si ARB +
« 30 kdltur +
* Direngli sus yok
* 69 olgunun 17’'si yeni vaka, digerleri daha 6nce kismen tedavi almis

olgular
Table 3 Table showing the BCG vaccination status in the contacts examined
Status of examined population BCG scar Total screened No TB TB present (new +old) % Prevalence
Mw vaccinated No scar 10,518 10,442 76 0.72
Scar present 1,317 1,310 7 0.53
Total 11,835 11,752 83 0.70
Placebo administered No scar 10,094 9,974 120 1.18
Scar present 1,719 1,708 1 0.64
Total 11,813 11,682 131 .13

Katoch K et al. Vaccine 2008; 26:1228-34.



SCIENTIFIC REPLIRTS

MIP (fnaktif TB Asis
Mycobacterium indicus pranii as

an adjunct therapy in Category
Il pulmonary tuberculosisin a
randomized trial

* Prospektif, Randomize, Cift+ Kor, plasebo kon’rr'ollu cok merkezli

Plasebo + DGT (n=441)

« MIP kolunda 121, plasebo kolunda 127 hasta ¢alismadan ayrild
« (MIP (n=328), plasebo (n=314)

* Calismanin primer sonlanim noktasi balgam klirensi

- Kategori II*: Onceki tedavide bagarisiz olan, tedaviyi birakan,
niikseden hastalar

Sharma SK et al. Sci Rep 2017, 7:3354.
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Sharma SK et al. Sci Rep 2017, 7:3354.



Siire araligi MIP (n= 297) Plasebo (n-270)
(Aylar') Relaps Relaps

7.74 16 5.92
12 6 2.02 7 2.99
18 2 0.67 2 0.74
24 3 1.01 1 0.37

0.39
0.64
0.65
0.34

1.33 (0.68-2.58)
0.77 (0.25-2.33)
0.9 (0.13-6.5)

2.7 (0.28-26.54)

642 iyilesen hastanin 593'linde niiks gelisti, bunlarin 26'sinin verilerine ulagilamadi

Her iki kol arasinda 6., 12, 18-24. aylarda niiks oranlar: ayni

Sharma SK et al. Sci Rep 2017; 7:3354.



MIP (n=449) Plasebo (n=441)

Advers olay sayisi

Hasta
sayIsi
Enjeksiyon 309
bélgesinde deri
lezyonu (apse,
papdil)
Enjeksiyon 58
alaninda lokal
reaksiyon (agri,
sislik, kasinma,
kizariklik)
Enjeksiyon 3
alaninda skar
Toplam 370

Hasta Advers olay sayisi
sayis|

10 10

8 10

18 20

Sharma SK et al. Sci Rep 2017; 7:3354.



M.vaccae (Inaktif TB Asisi)

* M.vaccae Bonickse ve Juhasz tarafindan tanimlanan
M.tuberculosis ile ayni cinse ait toprak ve suda yaygin
bulunan disuk patojeniteye sahip, hizli Greyen bir tirdir.

* Mikobakterilerle ortak antijenlere sahip olup Th1 tipi yanita
neden olur

» TIk olarak 1980'lerde Stanford ve arkadaslari tarafindan TB
asisi olarak incelenmistir

* Kanser tirlerinde immunoterapotik ajan olarak kullanilmigtir

Huang CY et al. Hum Vaccines Imunother 2017; 13:1960-71



Respiratory Medicine (1995) 89, 199207

Immunotherapy with AMycobacterium vaccae as an
addition to chemotherapy for the treatment of
pulmonary tuberculosis under difficult conditions in

Africa

P. C, OnyERUIOHY, T. ABDULMUMINIT, S. RoBiwsowNI, (50 A W, ROook™ avDo J. L. STANFORIDY™ S

Nijerya'da yapilan ¢alisma
M.vaccae + antitbc (n=34) & antitbc (n=47)

3.Hafta balgam klirensi daha iyi
%73-%19

10-14 ay sonra balgam yayma pozitifligi
%11-%84

Mortalite
0-%40



REESFIRATORY MEDICINE (1997) 91, 21—29

RESPIR AT DORY

Immunotherapy with Mycobacteriusm vaccae in the
treatment of tuberculosis in Romania. 2.

Chronic or MEDICINE
relapsed disease

E. CORLANTS, C. MARICA® C. MACAVEI, J. L. STANFORD®T AND C. A. STANFORD™

Relaps pulmoner tiiberkiiloz
Tedaviye yanitsiz

M.vaccae Plasebo
(n=56) (n=46)

Asi kolunda tedavinin 1.ayinda i.d M.vaccae uygulandi



RESFIRATORY MNMEDICIMNE (1997) 91, 21—29 "RESPIRATDRY |

Immunotherapy with NMycobacteriusn vaccae in the
treatment of tuberculosis in Romania. 2. Chronic or
relapsed disease

.. MEDICINE |

E. CORLANTS, C. MARICA™, . MACAVEIT. J. L. STANFORDT AND C. A. STANFORDT

—
n=56 n=45 Anti tiiberkiiloz tedavisinin 2.ay,

Bakteriyoloji asilamadan sonraki 1.ay
Mikroskopi pozitif 16/53 (%30)  P<0.02 25/45 (%56)
Kiltir pozitif 25/56 (%45) P=0.00 32/45 (%72)
8
Kiiltiir pozitif ve Ilag direnci 16/32 (%50) P=0.05 19/25 (%76)

Kiiltiir nnzitif ve CTN 10 /18 (°LRA) 11/1R (°%L79Q)

M.vaccae Plasebo Anti tiberkiloz tedavisinin 6.ayi
n=40 n=30

Bakteriyoloji

Mikroskopi pozitif 1/39 (%3) P<0.02 7/28 (7%25)

Kiltir pozitif 1/39 (%3) p<0.02 7/28 (%25)

Kiltir pozitif ve Ilag direnci 0/17 P=0.04 4/13 (%31)

Kiiltiir pozitif ve CID 0/8 2/6 (%33)



EESPIREATORY IMNEDICINE (1997) 91, 21—29

Immunotherapy with Mycobacterium vaccae in the
treatment of tuberculosis in Romania. 2. Chronic or
relapsed disease

E. CORLANT, C. MARICA®. C. MACAVEIL. J. L. STANFORD® AND C. A. STANFORDT

Anti tiberkiloz tedavisinin sona ermesinden sonra 6.ay

M.vaccae Plasebo
n=40 n=30

Bakteriyoloji

Mikroskopi pozitif 1/39 (%3) P<0.02 7/28 (%25)
Kiiltiir pozitif 1/39 (%3) P<0.02 7/28 (%25)
Kiltir pozitif ve Ilag direnci 0/17 P=0.04 4/13 (%31)

Kiiltiir pozitif ve CID 0/8 2/6 (%33)

"RESPIRATORY |

. MEDICINE |



Immunotherapy with Mycobacterium vaccae In patients with newly
diagnosed pulmonary tuberculosis: a randomised controlled trial

* Yeni tani alan akciger tbc olgular: |
» Tlberkiloz tedavisinin 8.gtiniinde asilar yapild

* M.vaccae (n=172) plasebo (n=175)

» 8.haftada kiiltiir negatifligi 70/65 fark yok

Leall Culture status at HIV negative HIV positive

-y @ Wik ,. 6 months M vaccae Placebo Mvaccae  Placebo
S B:l I e g Hm ('
v i Favourable
- Negative at 3-6 months 79 78 38 43
%’ Negative after 6 months 13 10 8 5
g Unfavourable
3 Positive at 3-6 months 7 8 2 0

Not assessable

Negative by week 8 4 6 5 6

.lﬂ Positive at week 8 8 15 7 4
T *For complete definitions see text

Figure 3: Proportion of trial patients per treatment group with Table 3: Culture status at month 6 by treatment group and HIV

negative cultures status



ARTICLES

& Mycobacterium vaccae (SRLA72) immunotherapy as an adjunct
to standard antituberculosis treatment in HIV-infected adults with
pulmonary tuberculosis: a randomised placebo-controlled trial

Alwynt Mwinga, Andrew Nunn, Bagrey Ngwira, Chitumbe Chintu, David WarngoriT, Faul Ane, Janet Darbyshire,

Allmudain Zumia, 7or the LUSKAR ocoliaboratgon

« RKE, gift kor plasebo kontrolli, gok merkezli
* HIV + ve HIV - akciger tiberkiilozu olgulari
 Tiberkiiloz tedavisinin 2.haftasinda asilama
* Tiberkiiloz tedavisi 8 ay veriliyor

HIV + HIV -
SRL 172 Plasebo SRL 172 Plasebo
8.Hafta kiltur negatifligi %82  p=0.14 %87.4 %79  p=00.6 %66

12.Ay kiiltir negatifligi %50 %52 %68 764



i.org/10.1080/216455

HUMAN VACCINES & IMMUNOTHERAPEUTICS T g - E :
2017, VOL. 13, NO., 9, 1960-1971 AYylor Ex ] rancis
hups://doi. / 545515.2017.1335374 Taylor & Francis Group
RESEARCH PAPER W) Chock tor updates

Efficacy of Miycobacterium vaccae immunotherapy for patients with tuberculosis:
A systematic review and meta-analysis

Chen-Yi Huang and Wen-Yeh Hsieh

» 2015 yilina kadar yayinlanmis Randomize Kontrolli Calismalar

* 13 RKC

* Hasta sayilari: 22-1337

* Hasta yaslari ortalamasi: 26.4-44.3

* Primer sonlanim: 1-2.ayda ve 6. ayda balgam yaymasi negatifligi

» Sekonder sonlanim: 1-2.ayda ve 6.ayda kiltir negatifligi,
radyolojik diizelme, mortalite, sedimantasyon,
hemoglobin, |okosit degerleri



Table 1. Basic characteristics of included studies.

Author (publication year) Study design Number of patients Intervention Age (y) Male (%) Type of M. tuberculosis
Butov (2013)™ RCT 20 M. vaccae 36.8(12) 80% Drug-sensitive: 45% Drug-resistant:
35% Retreated TB: 209
21 Placebo 39.9(10) 90% Drug-sensitive: 67% Drug-resistant:
28% Retreated TB: 5%
Efremenko (2013)° RCT 22 M. vaccae 41.9(10) 58% n/a
21 Placebo 43(11) 81%
Dlugovitzky (2006)" RCT 12 M. vaccae 33.1(148) 1009 n/a
10 Placebo 36.8(128) 80%
Johnson (2004)® RCT 664 M. vaccae 307 (9.1) 66% n/a
673 Placebo 306 (9.5) 63%
Mwinga (2002)"7 RCT 559 M. vaccae 305 (8.7) 58% n/a
586 Placebo 305 (8.7) 54%
Luo (2001)'® RCT 171 M. vaccae 18-65 n/a n/a
171 Placebo
Luo (2000)"’ RCT 28 M. vaccae 18-65 n/a n/a
28 Placebo
Mayo (2000)™ RCT 102 M. vaccae 36.4(169) n/a n/a
102 Placebo 35.1(15.9)
Johnson (2000)™ RCT 61 M. vaccae 26.4 (6.6) 56% n/a
59 Placebo 292 (8.1) 78%
Durban Immunotherajpy RCT 172 M. vaccae 32 (9) 77% Drug-sensitive: 98%
Trial Group (1999)"" Drug-resistant: 2%
175 Placebo 32 (10) 75% Drug-sensitive: 95%
Drug-resistant: 5%
Dlugovitz (1999)™ RCT 23 M. vaccae 40.4(123) n/a n/a
17 Placebo 39.4(16.7)
Corlan (1997)* RCT 56 M. vaccae 441(129) B84% Drug-resistant 98%
46 Placebo 40.3(113) 70% Drug-resistant 89%
Corlan (1997)** RCT 97 M. vaccae 36.0(13.1) 49 Drug-resistant 20%
109 Placebo 36.2(139) 52% Drug-resistant 16%

Huang CY et al. Hum Vaccines Imunother 2017; 13:1960-71.



Balgam yaymasi negatifligi (1 ve 2 .ay)

Statistics for each study

Study name OoOR 95%e C1 p Valne
Butowv, 2013 11 050 (2 465, 49 525, 0.002 r
Efremenico, 2013 4.433 (0801, 24 538) 0088 -
Diugoviczky, 2006 17.308S (0.802, 373.447) 0069
Lueo, 2001 2.350 (1.444,3.827) 0.001 -
Luo. 2000 7 824 (0385 158872 0.18]
DITG, 1999 1 161 (0.754_1 789) 0497
Diugovier. 1999 6 000 (1. 253 28 732) 0024 =
Coslan, 1997a 2.532 (1.133, 5.655) 0.023 —a
Codian. 1997b 1.861 (O.841. 4.117) 0.125
Pooled (Random) 2642 (1,623 43019 0_DOOD e
Heterozeneity tezt- Q — 17.3_. P — 0.028: I square — $3.6% o o b o ey
Balgam yaymasi negatifligi (6.ay)
Statistics for each srady
Study name OR ase, C1 p-Value
Luc. 2001 0663 (0.109 4017 0. 655 i
Luo, 2000 2.750 (0851, 8 884 0.091 =
Cottan, 1997a 2759 (0.989, 7.692) 0.052 —
Cottan. 19976 1.841 (0.534, 6.346) 0.334
Pooled (Fixed) 2111 1.131_3 908 0017
Hetorogenety test: Q=2 1 P = 0D 553, J-square = 0% - e e > - . an

Huang CY et al. Hum Vaccines Imunother 2017; 13:1960-71.



Sanmu for each stady

Study sawe 95% C1 pValue

Diugoviaey, 2006 1 .<o {0.143,10940) 0540 Stativticr ‘0( wach M
Jolmsoan, 2004 0904  (0.553, 1478} 0687 —

Luo, 2001 L50)  (0475,3338) 0319 Studv name OR ’Sh Cl pVakw
Luso, 2000 13800 (3794, 450189 0000 [ -

Jolnson, 2000 1396 (0431 3088) 0410 Mvigs, 2002 IO (08131448 O3
Dhuzniz, 1999 3173 (0365 40469) 0338 -

Pocked (Rasdom) 1658 (0301359 0092 I‘ Mao 2000 1300 (05693022 043

Khoon, 2000 0967 (0089, 15830) 0%l

Codam, 19970 169 (0296,9682) 034

Suﬁsua for each study
Stady name 034, C1 Value
Dhgoviziy, 2006 7 400 8.5 ane (Cord, 199% 0371 (D15 9212 05465
Lo, 2001 3764 (2319,610T) 0000 -
Lo, 2000 2167  (D.363,13192%) 039 Pookd(ﬁxd) LOM (0.“2, 1..‘9” 050
Mayo, 2000 1270 (0643, 2534) 0483 —-—
Johmaon, 2000 3502 (1356,9515) 00310 —e— om 01 | 10 100
Coxlan, 19972 3052 (1328.7018) €009 —-
Coxlan, 19970 1903 (0.928,3503) 0079 -
Pocled (Fixed) 2660 (1978.3575) 0000 L 4

Sedimantasyon hizi

* Balgan Kiltird negaltifligi (6.ay) Hemoglobir

b 4 . .o . (&) . e o .
e L Lokosit degerleri degisimlerinde farklilik yok
Loo, 2001 012 (O.I81 223%T) 0.570
Lo, 2000 S987 (1178, 153.49%) D026 ey ¥ L
Jobhesoa, 2000 3158 (0129 81977 0473
DITG, 1999 0949 (G603, 1.494) 0822
Cothe, 19972 | 248 (0,292 4.045) 0373 $—
Cordany, 19970 43172 (Q877,.19.833) 0.073
Pooled (Fixed) 1310 (0905 1.897) 0153 k

- L 8 . - 100

Huang CY et al. Hum Vaccines Imunother 2017; 13:1960-71.




M.vaccae asisi

* 1980 yilindan bu yana arastirilan bir asi
* Kanser, TB tedavisi, otoimmun hastaliklar

* Oral ve enjektabl formlar: bulunmakta

« Vaccae TM Cin FDA tarafinca TB ek tedavisi igin
onaylanmigtir.

Diinya Saglik Orgiitii tarafindan TB'nin immiinoterapisi icin
onerilen tek asidir.

Huang CY et al. Hum Vaccines Imunother 2017; 13:1960-71.



RUTT (Inaktif TB Asisi)

* M.tuberculosis'in saflastirilmis ve lipozomal hiicre pargalarini
iceren asidir

* Latent basillerden gelen antijenlere karsi gtigli bir hiicresel-
humoral yanit verir

* Asinin uygulamasindan sona

- Deney hayvanlarinda LTBI'nu kontrol etmede etkili

» Saglikli gondillilerde Faz 1 immunojenik, enjeksiyon badlgesi
advers olaylari daha fazla (plaseboya gore)



OPEM &) ACCESS Freelhr availaibe online

T PLOS | o=

Safety, Tolerability,
Aontituberculous Vaccime RUTI:
Controlled Phase Il Clinical Trial
Tuberculosis Infection

Aandre S. MNMaIl™,
Marcea Aamats,

Montsaerrat Sabata™,
=, B

Patrick Bouic™,
Gawinmn Churchyard

* RKC, ¢ift kor plasebo
kontrolli

Ewva Dlorm™—,
Paere-Joamn Cardg —-——

Ramon Bossar .,

and IMmmMmunogenicity of the Novel
Ranmndomized, Placebo-
im Patients

wwithh Latent

Jordi Picas®,

Excluded (n = 16)

« Abnormal lab values (n=3)

Enrollad
(started INH treatment)
(n=111)

« Abnormal chest scan (n=5)
| « Not meel eligibility crit. (n=2)
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‘ |
°® HIV- HIV+
- = 9_ a e O (n=48) (n=47)
Placebo 5 ug 25 Hg 50 Hg Placebo 5 ug 25 g 50 Mg
(nw=12) RUTI™ RUTI RUTI (n=12) RUTI™ RUTI RUTI
(] H | v + 4 7 GSTG (n=12) (n=12) (n=12) 7(n= 1) (n=12) (n=12)
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° = asta
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de veé QFT + (n=11) RUTI" RUTI RUTI (n=12) RUTI® RUTI™ RUTI"
(rn=11) (n=11) (n=11) (ri=11) (n=12) (n=11)

HIV + grupta CD4 sayisi>350 hiicre /mL

Nell AS et al. Plos One 2014, 9:2
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Safety, Tolerability, and Immunogenicity of the Novel
Antituberculous Vaccine RUTI: Randomized, Placebo-
Controlled Phase Il Clinical Trial in Patients with Latent
Tuberculosis Infection

Andre S. NMell', Eva Dlom~, Patrick Bouic®, Montserrat Sabate®, Ramon Bosser”, Jordi Picas®,

Merce Amat® Gawvin Churchyard?, Pere-Joan Cardona® =+

151 2“0 \
inoculation inoculation

INH treatment l l Follow-up HIV-positive

Placero D D> D>
5 ug RUTP® > > >
25 g RUTI® > > >
50 g RUTI® > > >

| | |
Days 0 28 56 84

HIV-negative

Nell AS et al. Plos One 2014, 9:2



Lokal RUTI RUTI Plasebo
Istenmeyen olay HIV + (%) HIV - (%) HIV + (%)

Plasebo

Eritem 92 42
Sertlesme 94 92 25
Nodiil 46 25 -
Agri 66 75 8
Apse 6 6 -
Sislik 33 17 33

Reaksiyonlar daha ¢ok 25 ve 50 yg HIV + ve HIV - olgularda
HIV+ ve 50 pg alan bir kisi advers olay nedeniyle ayrild

* En iyi immunojenik yatni 25 pg dozunda
* Lokal advers olaylar igin arastirmalar yapilmal

HIV - (%)
42
25

42

17

Nell AS et al. Plos One 2014; 9:2



RUTT (Inaktif TB Asisi)

* Su an yiriutilmekte olan:
( NCT04919239 ve NCT05455112 ),

- Standart MDR-TB tedavisine olumlu yanit veren DS-(Ilag
Duyarli) ve MDR-TB (Coklu Ilag Direngli) hastalarda RUTI®
asisinin etkinligini degerlendirmek igin prospektif,
randomize, ¢ift kor, cok merkezli, plasebo kontrolli klinik
faz ITb calismasi.

» Tiberkilozlu Hastalarda Standart Tedavi ile RUTI®
Imminoterapisinin Uygulanmasinin Etkinligini ve Giivenligini
Degerlendirmek I¢in Faz ITb Klinik Calismasi



https://clinicaltrials.gov/ct2/show/NCT04919239
https://clinicaltrials.gov/ct2/show/NCT05455112

Canli-Attenue TB Asilar!

» M.tuberculosis'de yer alan virilansta énemli bazi genlerin
ctkarilmasi

* Daha genis bir antijenik epitop yelpazesine sahip olmasi
* Dogal infeksiyona benzer bagisiklik tepkileri indiiklemesi

« Uzun vadeli koruma saglamasi



MTBVAC (Canli-attenue TB asisi)

* M.tuberculosis'in phoP (RvO0757) ve fadD26 (Rv2930)
genlerinin delesyonu (M1103)

* phoP geni TB basilinin makrofajlarda lireyebilmesini saglar
» fadD26 viriilansla iliskili hiicre duvari lipidleri sentezi

* Yetigkinlerde ve YD'da faz 1 ve 2yi tamamlamis, BCG'ye
kiyasla daha etkili.



Safety of human immunisation with a live-attenuvated > W ™n @
Mycobacterium tuberculosis vaccine: a randomised,
double-blind, controlled phase | trial

Francois Spertini™, Réegine Audran, Reza Chakour, Offa Karoui, Viviane Steiner-Monard Anne-Christine Thierry, Carole E Mayor, Nils Rettby,

Katia Jaton, LaureVallotton, Catherine Lazor-Blanchet, Juana Doce, Eugenia Puentes, Dessislava Marinova, Naci

18-45 yas arasi HIV negatif, BCG asisiz, TB infeksiyonu gegirmeyen, tb hastaligi gegirmeyen goniillilerde
BCG ile karsilagtirmali olarak MTBVAC'in glivenligi ve immunojenitesi ¢ift kor RK ve doz arttirimli Faz 1
calismasi

36 gondllu dahil edildi

3 farkli doz :
5x103 CFU, 5x10% CFU, 5x10° CFU MTBVAC i.d BCG 5x10° CFU
210.6line kadar takip

MTBVAC veya BCG'ye yanitin esdeger dozlarda benzer
ancak CD4+ T hiicresi yanitlar1 MTBVAC asilamasindan

sonra daha daha iyi sonuclanmistir

Spertini F et al. Lancet Respir Med 2015;3:953-62.



Live-attenuated Mycobacterium tuberculosis vaccine MTBVAC W " ®
versus BCG in adults and neonates: a randomised controlled,
double-blind dose-escalation trial

Michele Tameris™, Helen Mearns™, Adam Penn-Nicholson, Yolande Gregg. Nicole Bilek, Simbarashe M abwe RHennire Geldenhuys, Justin Shenje,
AngeligueKany Kany L vabeya, Ingrid Murillo, Juana Doce. Nacho Aguilo, Dessisfava Marinova, Euvrgenia Puentes, Esteban Rodnguexz,
Jesus Gonzalo-Asensio, Bernard Frit zell, Jelfe Thole. Cardos Martin, Thomas J Saibai, Mark Hatherill 7. and the MTB8VAC Clinical Trial Team

BCGgroup (25x10° MTBVAC groups
colony-forming
units: n=8)

25x10° 2.5x10° 25x 10
colony-forming  colony-forming  colony-forming
units {n=9) units (n=9) units (n=10)
Age. days 19(11) 22(13) 1.6 (07) 15(07)
Length, cm 430(30) 49-4(16) 483(33) 476(17)
Weight, kg 321(049) 2.98 (0.23) 306(0-57) 2:95(0:37)
Sex
Female 5(63%) 4 (44%) 5(56%) 9 (90%)
Male 3(38%) 5{56%) 4(44%) 1(10%)
Race
Black 2(25%) 1{11%) 3(33%) 5 (50%)
Cape mixedancestry 6 (75%) 8 (89%) 6 (67%) 5(50%)
Data are mean (SD) or n {%).

Table 4: Baseline demographics in the infant cohort

B8CC grouvp MTBVAC groups
{2-5= 20" CFU;
n-5)
2.5 10" 25 =10° 25 = 10"
col.nty-m cnl_oty-fo-rrirq cnl.my-fmring
urits (n=-9) units (n-9) units (n-9)
Particpanits with at least B (x00%) Q (100%) 9 (I00%) 10 (100°%)
one ddverse event
Adverse evenits &7 a4 33 &7
Solcted adverse awents 26 2 5 i3
Severity”
Mic 59 (E8%) I FTw) 7 (B2%) 62 33%)
Moderase ST») 7 €16%) 5 {15%) S Tw)
Severe 3 (4%} 3% 13%; o
Reiatiordhup to vacoine”
Not refated 29 (43%) I7 (Baw) 32 (37%) 44 (56%)
Related 38 ™) 7 (A6=) 105% I35 34%)
Senous adv orse ovents I{1%) I(2%) 3 09%) 2 (3%
Lol schiated adverse cvents
Iyecbon-site erythermra 4 {50%) o o 1 [20%)
Ijection-site swelling & g5%) o o 2 (8o0%)
Ijecton-site pustule I E8%) a o o
Sy=sterrec soboted adverse avents
Fatlure to thrve 103 2022%; 2 (22%) 1 [20%)
rritabii a 3 38%) o x X%) 9
Pyrexia 103%) o I{a1s) o
Ursolated advese events
Upper respsratony tract infectson 3 GEaE%) 6 (67%) 3 33%) & (50%)
Paputar rash 3 E8E%) 2% 3 G3%) 5 (50%)
oot Aialoe chomratze 1 Iy 2 2= 4 (aa%) S (50}
concerarabors
Diaper derrmatitis IGEEw) 2 @@= IE3%) 4 (20%)
Injecbon-site scuTg 7 (88%) o o S 60w

Dat3 ase 0 of 0 (%] This Gabie BSILC0TUNCN JCverse evernts of Interest and surmarses weverty, reRtionsp tovacdne,
and sectoustess Of adverse events, iy shudy goops A Tabie showissg ol aovemse events is is the sppencix (Pp 5-5)
TParticpantiwore counted onoe 3t the Nighest stverty level I oach Sone QTooR; percentages o loutatec on the Sas
of the toetal musmher of actverse evernts.

Table 5 Adverse events In the Infant cobort
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Tameris M et al. Lancet Respir Med 2019; 7(9):757-70.



Experimental 1-4: QFT negative, i.d.

MTBVAC S5 x 103, 5 x 104, 5 % 10°, or Safety and reactogenicity of
5 x 10° CFUs at day 0, respectively. MTBVAC at escalating dose
NCT02933281 Ib/lla Healthy adults 144 PDrperneninl™™ Sy CHT poaitive L. e e NA
2 MTBVACS5 x< 107, 5 x 10,5 x 10°, or vaccine by assessing number
5 x 10 CFUs at day 0, respectiv ely. of participants with AEs and
Active comparator: .d. BCG5 x 107 CFUs SAEs
at Lid-\' Q.
Experimental 1-3: i.d. 0.05 mL MTBVAC 1. Number of participants
(2.5 x 10, 2.5 x 10°, or 2.5 x 10° CFUs), with treatment-related AEs as
NCT03536117 I1a Newborn infants 99 respectively. defined in protocol NA
Active comparator: 1.d. 0.05 mL BCG 2. Immunogenicity analysis
(2.5 x 10° CFUs). in infants
Prevention of TB disease in
3 N Yy e Yy 05 A C 32 ; J— mfected and
NCTO4975178 I Noviboeninfanits 6960 l.\FP.L riment: 1.d. 0.0 3 ml. f\lTB\.‘\Lu. ; he l!th_\ HIV unn.XtL'LtL d and NA
Active comparator: i.d. 0.05 mL BCG. HIV-exposed uninfected

neonates

« MTBVAC Study in Adults With and Without Latent
Tuberculosis Infection in South Africa NCT02933281

« Dort farkh doz MTBVAC immunojenitesi, gtivenligi
« Tamamlandi, sonuglar?

* Dose-Defining Safety and Immunogenicity Study of MTBVAC
in South African Neonates (MTBVAC-03) NCT03536117

« 3 farkh doz MTBVAC immunojenitesi, givenligi
« Tamamlandi, sonuglar?

- Efficacy, Safetg and Immun
in Newborns in Sub-Saharan
« Devam ediyor

ogenici‘ry Evaluation of MTBVAC
frica



rBCG Asilari

* Klinik Faz agsamasinda gegenler:
« VPM1002

* rBCG30 Etkinlik sorunu
Giivenlik sorunu

« AERAS-422



VPM1002 (rBCG asist)

« rBCG teknolojisine gore elde edilmistir

. L.monocyto%enes'in Listeriolizin O (LLO) enzim geninin (hyl) BCG
genomuna eklenmesi

« BCG'deki Ureaz C geninin (urec) ¢ikartilmasi

* hyl eklenmesi ile mikobakterilerinfagosite edildikleri fagozomun hiicre
membranini pargalar

* ureC kaybi ile fagozom iginde asidik ph ortami geligir

» Sitozole salinan antijenler CD4 ve CD8 T hicrelerinin yapimini arttirir,
inflamatuar aktiviteyi, otofajiyi ve apopitozu tetikler

Nieuwenhuizen NE et al. Front Immunol 2017; :1147
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Safety and Immmunogenicity of thhe
Recombinant Mycobacteritum bowvis BCG

Vaccine VPMTO002Z2Z in HIV- Unexposaed
Newbormn Infants in South Africa

Aarndrae G Losxtor, Fealzs B Keeauol™ Loandoer Groda ™ Andros Gastschurs q!t_-'
Chhoristrsane Mollce ™ Bomd Er=malia™ Hifary Jobhmstooma.™ Giam van das Speny,
Jarocm Maortodoot, Saafae H. E Kassfroarwn, = Acoaeke € Hoes=abnag ™
Goarbhboasra Walxd =~ I'U'._xr- . Cottowr,” thwa WP Sansdy Grosap

Yenidoganlarda
n=36 VPM1002
n=12 BCG

Her iki asi ile IL-17 iligkili yanitlar iyi olmasina karsin
VPM1002 grubunda CD8 IL-17 T hiicreleri 16.hafta ve 6.ayda belirgin yiksek

Lokal advers olaylar VPM1002 grubunda daha az

Loxton AG et al. Clin Vaccine Immunol2017;24.
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Safety and immunogenicity of VPM1002 versus BCG in
South African newborn babies: a randomised, phase 2
non-inferiority double-blind controlled trial

Mok F Cotton, Shabe A Madiy, Angdigue K Luobeya, Michde Tomeis Anneks C Hessdling, Justin Shenje, Hisrma Schoeman Mok Hat henil,
Sajjod Desci, Dhananjoy Kopse. Sina Brdcknie; Arthoneat Koen, Lisa Jose Andrew Mook ne, Sutika Bhik ha Gerhard Walzl Andren Gutschrmidt,
Legh AKotze Devon l Allies Andre GlLaxton Umesh Shaligram Manc Atraham Hiary Johnstone, Leander (ode SH E Koufmann Prascd S Kulkorns

Summary

Background Tuberculosis is a major public health problemm worldwide. Immunisation with Mycobactaiwn bons
BCG vaccine s partially effective in infants. reducing the incdence of miliary and muberculosis meningitis, but is less
effective against pulmonary tuberculosis. We aimed to compare safety and immunogenicity of VPM1002—a recombinant
BCG vaccine developed 1o address this gap—with BCG in HIV exposed and HIV unexposed newborn babies.

Methods This double-blind, randomised. active controlled phase 2 study was conducted at four health centres in
South Africa. Eligible neonates were aged 12 davs or vounger with a birthweight of 2-5—%.2 kg and could be HIV

exposed (lnterpretatlon VPM1002 was less reactogenic than BCG and was not associated with any serious safety concern. Both :abt.es were. excluded ‘f they had
acute Of $,ines were immunogenic, although responses were higher with the BCG vaccine. VPM1002 is currently being M@H0on. or if they received blood

products g, jiad for efficacy and safety in a multicentric phase 3 clinical trial in babies in sub-Saharan Africa. hers {aged =18 years) had actve
tuberculo S o - , , ; . ! _ atuns B or syphilis seropositivity,
received blood products in the preceding 6 months. any acute infectious disease, or any suspected substance abuse.

Participants were randomly assigned to VPM 1002 or BOCG vaccination in a 3:1 ratio, stratified by HIV status using the
random number generator function in SAS. using a block size of eight paticipants. The primary outcome was
non-inferiority (margin 1526) of VPM1002 to BCG vaccine in terms of incddence of grade 3—4 adverse drug reactions
or ipsilateral or generalised lymphadenopathy of 10 mm or greater in diameter by 12 months. The primary outcome
was assessed in all vaccinated participants (safety population) at regular follow-up visits until 12 months after
vaccination. Secondary immunogenicity outcomes were interferon-y levels and percentages of multifunctional CD4-
and CDS" T cells among all hmphocytes across the 12 month study period. The study was registered with ClinicalTrials.
gov. NCT02391415.

BCG (n=104) VPM (n=312)
Grade 3 ve lzeri advers reaksiyon

veya ipsilateral veya jeneralize LAP 34 (%32.7) 7 (%2.2)
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Table 3:- Adverse reactions refated to study vacamation by MedDRA preferred term
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Table - Concentrations of interferon ¥y in the supermsatant as determined By whole-blood ELISA after

re-—sthimmwuiation with tuberculin purified protein dernmvative for7 h I VPAMIOOZ and BCG groups
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PMManjul=a Simngh T Saniay Meaehendcale S Randeep SGuleria .= Rohnit SaAarin.T
Smnmkanih Tripatiayy, == Raman R Gangakhedixar,® KKaram <Katoch . =
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= Summary of vaccine schedule with respect to vaccine candidates
The vaccines schedule
Study Intervention Dose 1 (intradermal injection in upper arm at insertion of Dose 2 (ntradarmal injection in upper am at
Arm the deltoid) Day 0 insartion of the deltoid, 2cm away from first

injection site only in one arm.).
4 weeks after the first dose

Arm1 VPM1002  0.1mL reconstituted solution [2.8x10°Colonu forming  0.1mL of placebo will be administared
Units (CFU)] in aither of the upper amm. In the other
upper amn, 0.1mL of Placebo

Am2 Immuvac 0.2mL (1x10” bacilli) of Immuvac will be administerad in 0.1mL {0.5x10" bacilli) will be administerad
two divided dose of 0.1 mL each in both upper aims (single dose)

Am 3 Placebo Two dosas each of 0.1mL of Placebo will be 0.1mL of placebo {single dosa) will be
administered in both upper arms administered

Ev ici temaslilarda tiiberkiilozun onlenmesi
LTBI'na kars: onleme

Istenmeyen olaylar ve ciddi yan etki sikhg
Farkli yag gruplarinda tiiberkilozun 6nlenmesi

Immunojenite Yayinlanmasi bekleniyor



Alt Birim Asilari

« M.tuberculosis 4000 kadar protein
eksprese eder
Alt birim asilarda antijen segimi

« Hayvan/insan iahsmalarmda
|mmundomman ozellik

« Aktif tb ve LTBI'da gériilen
ekspresyon ozelliklerine gore

Disuk maliyetli
Gilvenli

Sinirli antijenik uyar:

Kisa siireli immunojenite
Bellek hafizada diistik olmasi
Genellikle adjuvan isterler

Genellikle BCG aracili korumay!
arttirmak icin BCGden sonra
uygulanmasi

Table 1
Antigens used in subunit TB vaccines

Vaccine Antigen Description

M72 Rv1196 PPE family member
Rv0125 Peptidase

H1 ESAT-6 Prominent antigen of Mtb

encoded in region of difference 1

Ag85B Mycolyl transferase

H4 TB10.4 Prominent TB antigen
Ag85B Mycolyl transferase

H56 H1 + Rv2660c Dormancy antigen

ID93 Rv2608 PPE family member
Rv3619 Virulence factor
Rv3620 Virulence factor
Rv1813 Dormancy antigen

Ad5Ag85A Antigen 85A Mycolyl transferase

MVAS5A Antigen 85A Mycolyl transferase

Ad35 Antigen 85A Mycolyl transferase
TB104 Prominent TB antigen

Ag85B Antigen 85B Mycolyl transferase

TB-FLU-04L Antigen 85A Mycolyl transferase

TB, tuberculosis; PPE, proline, poline, glutamate residues; Mtb, Mycobacterium
tuberculosis.

Kaufmann S.H.E et al. Int J Infect Dis 2017; 263-7.



Alt Birim Asilari

Table 2
- M72/AS01E Adjuvants used for TB vaccines
* GamTBvac Vaccine Name  Composition
« HH6:IC31 HIHA K56 131 Cationic peptide[TLRO agonis
: H1 CAFO1  Cationic liposome/immunomodulatory glycolipid
( J O
H4:1C31 D93 GLA-SE (il in water emulsion|TLR4 agonist
e TD93+GLA-SE M72 ASOTE  Liposome/TLR4 agonist
e« AEC/BCO2 B, tuberculosis; TLR, toll-like receptor.

Kaufmann S.H.E et al. Int J Infect Dis 2017; 263-7.



Adjuvanlar

* Enjeksiyon bdlgesinde depo
* Antijenin bozulmamasi

 Adjuvanlarin gelistirilmesinde geri kalinmigtir
* Yillarca Alum tek lisansli adjuvan

* GLA (Glukopiranozil lipid adf'uvam TLR-4 agonisti) ve ASO1
gibi emidilsiyonlar ve lipozomlar

* 1IC31 gibi flizyon proteinleri
* CpG (Sitozin fosfat Guanozin) niikleotidleri

Romano M et al. Cells 2023; 12(2):317.



“ ORIGINAL ARTICLE ”

M72/ASOI1E (Alt birim agisi) v
- Tki antijen ile birlikte ASO1E adjuvanini ierir
* Antijenler: M.tb 32A ve M.1b 39A

Cift kor RKC, plasebo kontrolli
Kenya: G.Afrika, Zambiydda M72/AS0O1E 10 olguda tiiberkiiloz
18-50 yas arasi HIV (-), LTB + Plasebo 22 olguda tiiberkiiloz
M72/ASO1E (n=1623) Plasebo (n=1660)

1:1 dagilim 1 ay ara ile 2 doz agi i.m

Primer sonlanim: Pulmoner tbc onlenmesi

Enjeksiyondan sonra 30 giin iginde

e i © istenmeyen olay siklig::
Asi etkinligi %54 Asi kolunda daha fazla %67.4-%45.4

Van der Meeren et al. NEJ 2018;379:17




Final Analysis of a Trial of M72/AS01
Vaccine to Prevent Tuberculosis

D.R. Tait, M. Hatherill, O. Van Der Meeren, A.M. Ginsberg, E. Van Brakel,
B. Salaun, T_J. Scriba, E.J. Akite, H_. M. Avyles, A Bollaerts, M _-A. Demoitis,
A. Diacon, 1.G. Evans, P. Gillard, E. Hellstrom, J.C. Innes, M. Lempicki,
M. Mzalahleha, N. Martinson, D. Mesia Vela, M. Muyoyeta, V. Nduba,
T.G. Pascal, M. Tameris, F. Thienemann, R_). Wilkinson, and F. Roman

« 36.ay verileri

M72/AS0O1E 13 olguda tiiberkiiloz ERECZAEE | ) )
M72 antikorlar: yiiksek diizeyde

M72 spesifik CD4+ T lenfositsayilar: yiiksek

Plasebo 26 olguda tiberkiloz

36.Ayin sonunda ags! etkinligi %49.7

A Anti-M72 1gG Antibodies B M72-Specific Polypositive CD4+ T Cells
® M72/AS0l; @ Placebo Max B M72/AS01; M Placebo

1000+ 20,000+ $
15,000—/

12,500+

547.0%

B

10,000+

[
i

5,000

16®w16 216 el7 816 216

] I I 1 1 TS
Randomization 2 12 24 36 Randomization 2

Month

(cells fmillion CD4+ T cells)

Concentration (ELISA units /ml)

<)
(=2}
H
<

o

HH

Median Polypositive T-Cell Frequency

1
L

Geometric Mean A nti-M7 2 IgG A ntibody




M72/ASO01E (Alt birim asisi)

* Faz 3 calismasi
* ART altindaki HIV+ olgular

» Yiksek endemik bélgede olan
 18.000 IGRA +
1000 IGRA -

e Pulmoner tuberkulozu onleme



GamTBvac

« Rekombinant alt birim asisi
Ag8ba ve ESAT-6, CFP-10 ant
CpG TLR-9'u sinyallemesini aktive eden ajan

Artide
First-In-Human Trials of GamTBvac, a Recombinant
Subunit Tuberculosis Vaccine Candidate: Safety and

Immunogenicity Assessment

Daria V. Vasina !

* Faz 1 de immunojenitesi yiiksek

Placebo comparator: s.c. 0.5 mL placebo.
Safety and portable study group: s.c.
0.25 mL GamTBvac.

and Artem P. Tkachuk !

, Denis A. Kleymenov 1 Victor A. Manuylov 1 Elena P Mazuninal,
Egor Yu. Koptev !, Elena A. Tukhovskaya %, Arkady N. Murashev 2, Alexander L. Gintsburg 1-3,
Vladimir A. Gushchin ¥#**

ijenleri + CpG adjuvan

Different doses of
vaccines were evaluated

GamTBvac NCT03255278 I Healthy adults 60 £ ; - - The number of AEs for immunogenicity, [81]
. Experimental 1: s.c. 0.25 mL. GamTBvac. b o AN
- z 2 2 with half dose (0.5 mL)
Experimental 2: s.c. 0.5 mL GamTBvac > :
R % - , having the best effect
Experimental 3: s.c. 1 mL. GamTBvac
Experinsnt 5 2 doses of G5 AL 1. Level of IFN-y se?:r_etion in The vaccine isiwell-_ _
G TR with ai kel SF8 woiks whole blood or PBMC tolera.ted and induces
NCT03878004 Il Healthy adults 180 S > : fraction specific and persistent [82]
‘ Placebo comparator: s.c. 2 doses of 0.5 mLL . i
2 2 : 2. Number of participants Th1 and Humoral
placebo, with an interval of 8 weeks. X ¥ :
with AEs iImmunity responses
Experiment: s.c. 2 doses of 0.5 mL
- ot GamTBvac, with an interval of 8 weeks. s
NCT04975737 11 Healthy adults 7180 A L p e Preventive efficacy (Ep) NA

Placebo comparator: s.c. 2 doses of 0.5 mL
placebo, with an interval of 8 weeks.




z vaccines MbPY
/‘\ r-"i'(..l'L:
Safety and Immunogenicity of the GamTBvac,

al ‘ \ VGC the Recombinant Subunit Tuberculosis Vaccine
Candidate: A Phase II, Multi-Center, Double-Blind,
Randomized, Placebo-Controlled Study

* Faz IT cgf’r kor randomlze cok merkezli, plasebo kontrollg,
saglikh BCG asili yetigkinler

» 18-49 yas

* HIV negatif, BCG asili

« 3:1 GamTBvac n=135 Plasebo n=45
* 0. ve 8. hafta asi

* 5 ay gozlem

 Advers olaylar

- Immunojente degerlendirmesi (hiicresel ve humoral)
« QFT, IFN gamma, CD4/CD8
. An’rlkorlar

Tkachuk AP et al.
Vaccines 2020; 8:652.



Viral Vektor Asilari

» M.tuberculosis'e ait antijenleri kodlayan genetik dizilerin virisler
aracthgiyla transfer edilmesidir

» Yiksek gtvenlik, kolay retim ve distk maliyet
* Daha bliyik gen pargalari taginabilir

» Virdlansin geri kazanilmasi, genlerin dengesiz ifadesi
dezavantajlari

e En sik kullanilanlar:

» Poxviris grubundan Ankara Virisi (ModifiyeVaccinia Ankara)
« Influenza

« CMV

- Insan ve Sempanze Adenoviriisleri (Ad5,Ad35)

« Sendai virdsi



Viral Vektor Asilar

* En biytk dezavantajlari viriise karsi bagisikhgin varlig

» Boyle bir bagisiklik varsa vektore karsi immdnite tepkisi artip
virus erken temizlenecek ve M.tuberculosis'e. 6zgl yanit azalacak

* Bu nedenle insanda nadir infeksiyona sebep olan tirler segiliyor

* Bazi vektorler araciligiyla ilgili genin konaga aktariminda -
entegrasyonunda antijen toleransi geligebilir

* Dolasimdaki vahsi virislerle genetik yeniden diizenleme (genetic
reassorment) riski vardir.

 Adjuvanlara gerek yoktur-immunyanitlar: iyi oldugu igin

Lai R et al. NPJ Vaccines 2023; 8:158.



Viral Vektor Asilari

 Preklinik
« CMV-9
e Faz 1

« AdHU5Ag85A
 Aeras-402

* Faz 2
« MVABHA
« ChAdOx1.85A
« TB/FLU-041



MRNA Agisi DNA Asisi

* SARS-CoV2 pandemisinde bagarili * DNA agilari bozulmaya egilimlidir
sc.muglar' ver'mls’rlr'. L * Farkli biyolojik bariyerler, DNA

» Viral genomlardaki diisiik karmasaya astlarinin hedeflerine ulasmasini
ragmen M.tuberculosis 4000 gen engelleyebilir;
. - Insan hiicre gekirdegindeki distik

- BNT164 diizey ekspresyon, DNA agilarinin

» 3 dozluk randomize, kontrolii faz 1 digiik immiinojenitesine yol agabilir
calismasi 2023 de baslamistir * DNA agilarinin en biyik riski, insan

hiicrelerinin cekirdegindeki DNA'ya
yabanci DNA nin midahalesidir.

* Klinik ¢alismalara girebilen tek
DNA asisi (6X70) sonlandirildi.



Uyg u I G ma y O I l a r' | Safety of a controlled human infection model of tuberculosis @*} @

Aerosol delivery, but not intramuscular with aerosolised, live-attenuated Mycobacterium bovis BCG
injection, of adenovirus-vectored ] 3 - g
tuberculosis vaccine induces respiratory- VQTSUSlntfadefmal BCGin BCG-nalveadUltsmtheUK!

mucosal i immunity in humans

. - ) a dose-escalation, randomised, controlled, phase 1 trial
Aerosol olarak verilmesi i.m uygulamaya gére daha sy s S By 0a)
. . . iman Satt*, Julial Marshal®, StephanieA Harris, Rache! Wittenberg, Rache! Tanner, Ruquel Lopez Ramon, Marven Wilkie,
ImmUHOJenlk Jeyanafhan M, JCI 2022;7:3 ;:tmnmri-f]ﬂ opez, Michod Riste, L'Jcmc'-\".gﬁ!..‘/w:n:;-l:-’:f‘e'.x':::,i.‘ure:.‘m:"].\'i"';\.r; Huzel Morrison, Elena Stylianau,

edro Fofequttl Donief Jenkin SamanthaVermaak, Linnea Rask, ingrid Cobrera Puig Rebecca Powell Dohety Alison Lawrie, PaulMass

Timathy Hinks Henry Bettinson, Hden McShane

Summary
Background Mycobacteriian tuberculosis is the main causative agent of tuberculosis. BCG, the only licensed vaccine, toxer m s 2024
prondes madcquale prmecnon agams( pulmomn luberculosm Conlmlled hum;m mlccuon models are usetul loo!s 24:909-

Artcicle
Prevention of tuberculosis in macaques after _
intravenous BCG immunization W oromtamll Pt MR
Darrah PA et al. Nature 2020; 577:95
D I e e E AT er: met PO s R Ssanac il
e —— e i o e S st Pt E Ay Lo St aner 0 gteh tr sy A dose escalation study to
Publi=hod online. 1 January 2020 e e R o A =S oPEN ACCESS evaluate the safety of an aerosol

Opon accass

Makaklarda ayni doz (5x107 CFU) BCG i.v-aerosol-i.d
olarak etkinligi karsilastiriimis

24 hafta izlenmis

i.v ile kanda, dalakta, BAL ve akciger lenf nodlarinda
CD4 ve CD8 T hiicre sayilar: daha fazla saptanmis

BCG infection in previously
BCG-vaccinated healthy human
UK adults

lNimothy Fredsgaard-Jones', Stephanie A. Harri
Hazel Morrison®, Alberta Ateere', Beatrice Nassanga
Raquel Lopez Ramon®, Cella Mitton®, Eve Fletcher




Aptamerler

Basic Principle of
Repeat SELEX

* Kimyasal antikorlardir i, == .
* 30 yildir arastiriimakta e sy e

« Hedef bolge e yuksek 6zqlllik ve afiniteyle baglanan DNA veya
RNA molekdillerid

« 20-60 nikleotid |gerir

* Antikorlara gor'e daha kisa Uretim siresi, daha duiuk Uretim
maliyeti,_daha ylksek de glsflr'lleblllr'llge daha iyi Termal
kararliliga, daha yiksek hedef potansivele sahiptir

« SELEX denilen in vitro prosedirii ile elde edilirler

Srivastava S et al. Front Cell Infect Microbiol 2021; 11



Aptamer Bazli Asilar

« Aptamer bazli agilar

« ZXL1

« M.tuberculosis Mannoz kapli Lipoarabinomannan
« BCG baglanamaz

* M.tb-Aptl ve M.tb-Apt6

« Asetohidroksi asit sentaz

Srivastava S et al. Vaccines 2023; 11:1013.



TABLE 3 | Actarmers developed for dagnoss and heespac sppicaions in fubetaioss

8. No. Aptamer Type Organism Target Reforence
For Diagnosis
L CR4CENB DA Ml Ho# CE profsn Togetd 2014
2 CSR2.11 ONA Mt CE peoksn Rthertun ot o, 2012
1 MPTBA-A1 ONA Mib MPTES Jued., 2012
1 (G41G74 ANA Mt B protsn Ngutane o o, 2014
i MA1 OMNA Mit Whol-backrum Al ot . 2015
8 Nt 1 ONA Mib Whole-backsum Ownet o, 2007
1. AHDECFP10- ESATE DA Mt Whole-backeum oy 2018
For thor apoutic
a NK2 DA Mtb KRy Whoke-baskrum Cunet 42007
a D41 DNA Mtb KOy MarlAM Paet s, 2014
10 M. 1D At DNA Mib Aceiotycrcyaid syrthase Bag ot 4, 2015
M.1b -Au8
1. an DNA G MartAM Sn etal, 2018
12 T4 DNA Mt Besjog drirm Mard AM Tagaeld, 2018
13 COS&TA-SMP - Ml D& recretcr lanad et & 2017




PE/PPE protein asilar:

* PE: Prolin glutamat
 PPE: Prolin prolin glutamat

* Bu aile M.tuberculosis genomunun 7%10'unu temsil eder ve virilansta
onemlidir

* PE4 :Thl ve Th2 sitokinlerini indiikler

« PPE5S7: TLR-2'ye bagl bir Thl aktivitesi saglar
* M.tbc ile infekte deney hayvanlarinda BCG'ye kiyasla bakteri yiikini azalttig

Srivastava S et al. Vaccines 2023; 11:1013.



Sonug¢

* AsI ogeliF.Tir'me arastirmalari
maliyetli, uzun sireli

* Gelismis llkelerin daha fazla katki
saglamasi gerekir
« COVID-19 icin etkili bir asi |
gells‘rlmlmesme 1 yilda 90 milyar dolar
arcandi

 Yeni tuberkiloz asilaring 11 yilda 1.1
milyar dolar yatirim yapildi

» Tmmiinolojik sonuglarin iyi olmasi
klinige yansimayabilir
« M.tuberculosis'in hiicre iginde
davranis degisikligine SGhI? L
aktord

olabilecek bircokvirilans
vardir

« Yeni calismalara ihtiyag var
Srivastava S et al. Vaccines 2023; 11:1013.

Zhuang L. et al. Vaccines 2023;1304.
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