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Artan Laboratuvar Etkinligi

e Tani
* Prognoz

e Tedavi izlemi



Mikrobiyolojik Tani igin;
ideal Test Var mi1?

Duyarhhg! yiiksek olsun,
Ozgiilliigii yiiksek olsun,

Uygulamasi ¢cok zor
olmasin,

Hizhh sonu¢ alinabilsin,
Ucuz olsun...




Biyobelirtec

*+ Biyolojik sureclerde,

+ Patolojik durumlarda veya

+ Tedaviye yaniti belirlemede
kullanilabilecek,

O Mikroorganizma veya konaga ait
U Statik veya dinamik, olciilebilir

objektif ozelliklerdir.



Tuberkuloz Biyobelirtecleri

I. Hastahgin Tanisi

Il. Aktif TB’da Tedavi yanitinin izlenmesi
l1l. Latent tuberkiuloz reaktivasyonu

IV. Asi ile gelisen immun yaniti belirlemede

tanimlanmaya calisiimaktadir



TB tanmisinda kullanilan

ornekler

— Balgam, BAL

— Kan

(Serum/Plazma/Periferik Kan Mononiiklear Hiicreleri)
— idrar

— Nefes

(solunum havasinda picomolar diizeyinde bulunabilen
buharlasabilen /ucucu , enfeksiyoz ajana ve/veya enfekte konaga
ait organik bilesikleri tanimlama amaciyla)

» Kullanilarak cok sayida ¢calisma yapilmakta
» Biyobelirteclerin etkinligi tanimlanmaya calisiimaktadir



Mycobacterium tuberculosis’e ait

biyobelirtecler
MtbAQg85 kompleks

— En sik arastirilan antijen

— 30-32 kDa agirligindaki Arabinogalaktan molekiiliine 6zgii ti¢
proteinden (Ag85a,Ag85b ve Ag85c) olusmakta

— mikobakteri hiicre duvarinda yer alan trehaloz dimikolatin
sentezinde rol oynar

— sekrete edildiklerinden, kanda, balgam veya idrarda
bulunabilen antijendir.

— Izoniyazid, bu kompleksin ekspresyonunu indiikler

« Izoniazid tedavisi verilen kisilerde, balgamda, 14. giindeki Ag85
kompleks yiiksekligi 90. giinden sonra goriilen persistans ile

iliskilendirilmektedir.



Mycobacterium tuberculosis’e ait

biyobelirtecler
Lipoarabinomannan (LAM)

« Idrarda,serum ve plazmada LAM saptayabilen ticari
testler gelistirilmistir.

* Duyarhhg viiksek olmamakla birlikte 6zellikle HIV ile
koenfekte Kkisilerde hizli tanmida kullanmilabilir




Konagin immiun yanitinda etki

gosteren biyobelirtecler

e Ogzellikle Aktif ve Latent Tb ayriminda kullanilabilecek
biyobelirtecler;

— IP-10 (IFN-y inducible protein)

« aktive antijen sunucu hiicrelerce eksprese edilen bir kemokin’dir

» IEN-y’va alternatif olabilecek en 6nemli biyobelirteg

« [FN-y’dan daha yiiksek diizeyde sekrete oldugundan kiiclik hacimde 6rnek

yeterli
« Tam kan Orneklerinde stabil kalir (hasta basi test olabilir)

— IL-4, TNF-a , MCP-1 ve MCP-2, IL-15, IL-17
gibi sitokinler
— Mikro RNA (mIRNA)
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Mikro RNA (miRNA)

» Transkripsiyon sonrasi gen ekspresyonunda gorev alan 19-22

niikleotid uzunlugunda RNA’lardir,
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orneklerinde aktif tiiberkiilozlu hastalarda Iatent TB olanlara

kiyasla miRNA daha yiiksek diizeyde eksprese olur,

MicroRNA Array ile saptanir
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Mpt64 antijeni

M.tuberculosis komplekse yiiksek ozgiilliik gosteren,
Yaklasik 23-24 kDa agirliginda bir immunojenik bir proteindir

Enfeksiyonun erken doneminde T hiicre proliferasyonunu ve
|FN-y salinimini stimule eder.

Tiiberkiiloz tanisi icin deri testi calismalarinda, ESAT-6
antijeniyle birlikte as1 olarak da kullanilmaktadir.

Mpt64 antijeni ile ; immiinokromatografik, immiinohistokimyasal,
ELISA ve kantitatif gercek zamanli PCR’a dayali testler1 gelistirilmis

— immiinokromatografik testler M.tuberculosis ile Tiiberkiiloz Dis1
Mikobakterileri ayirmada yaygin kullanim alani bulmustur

TB Ag MPT64
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TB Ag MPT64
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Tuberkiiloz Tanisinda Biyobelirtegler

Smear, culture, drug sensitivity tests

Validated method ——» SpPutum

/ BAL GeneXpert MTB/RIF tests

B i3 Urine —> LAM, DNA, Ag85b
—> Pathogen side <:
diagnosis Blood ——> DNA , Ag8sb

Urine ——— P10
Serum/plasma —> microRNA, Proteomic and
metabolic profile, P10
nstimulateq/ detection

B \ Blood/PBMC—> Transcriptional and metabolic
signatures

U
\ Stimulated Phenotype by FACS, ELISA

blood > Blood/PBMC —> yranscriptional signatures

Host side

Breath ——» Volatile organic compounds in breath




Tuberkiiloz Tedavi Etkinliginin Belirlenmesinde
Biyobelirtecler

Smear, culture, drug sensitivity tests

Validated method—— Sputum

/ \ GeneXpert MTB/RIF tests
T8

monitoring —» Pathogenside — No strategy
strategy

Urine —— IP10

VEGF, HO-1, IL-11 Ra, 2 anti-
U Serum/plasma — 5 plasmin, PSME1, SAA;
ol metabolic profile, IP-10

/' stimulat detection
blood
Host side \ Blood

——> Transcriptional & metabolic
signatures

. Phenctype by FACS
sumed —— Blood/PBMC ——>  |cs/ELISA/ELISPOT

Transcriptional signatures

TB burden ——— Radiological severity evaluated by x-Ray, PET/CP




Latent tuberkiloz tanisinda belirtecler

* Gecerliligi onaylanmis olanlar

— IFN-y salimim Testi (IGRA)
« Tam kan, ELISA ile (Quatiferon TB Gold intube )
« PBMC, ELISPOT ile (T-SPOT.TB)

— Tuberculin Deri Testi (TDT)

 Patojene ait olanlar
— Onerilen bir strateji yok

1 Konaga ait olanlar
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— Uyarilmams kan -
« Serum/Plazma

(Endotelyal growth factor-EGF, IL4, IL6, IP 10, TLR 4, MCP3,
MCP1)

— Uyarilmis Kan
« Mtb Latency antijenler
( FACS /ICS/ ELISA/ ELISPOT ile Fenotipleme)




Tuberkulozun Tanisinda

v’ Aktif TB ve Latent TB ayriminda yada
v'Latent TB’dan Aktif TB’a gecisi tammmlamada

»Birden fazla biyobelirtecin birlikte kullanimi

yaral1 olabilir
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Tum Algoritmayi
Degistirebilecek Yeni Strateji

v BIYOBELIRTECLERIN OTESINDE

v ILAC DIRENCI SORUNUNU COZEBILECEK
YENi HEDEFLERE ODAKLI

4

CRISPR-Cas Sistemi
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Vol. 169, No. 12

Nucleotide Sequence of the iap Gene, Responsible for Alkaline
Phosphatase Isozyme Conversion in Escherichia coli, and

Identification of the Gene Product

YOSHIZUMI ISHINO, HIDEO SHINAGAWA, KOZO MAKINO, MITSUKO AMEMURA, anp ATSUO NAKATA*
AATGGGAGGGAGTTC TACCGC AGAGCCGGGGGAACTCCAAGTCGATATCCATCATCGCATCCAGTGCGCC (1,451)

(1,452) EGGTTTATCCCCGCTGATGCGGGGAACAMICAGCGTCAGGCGTGAAATC TCACCGTCGTTGC (1,512)

(1,513) EGGTTTATCCCTGCTGGOGCGGGG
{1,574) CGGTTTATCCCCGCTAACGCGGGG

(1,635) EGGTTTATCCCCGCTGGCGCGGGGAACTAG (1,664)

GG

CONSensus: I:GGTI‘T&TECCEGC‘T CGEGGGGMC‘IT.I

AA

An unusual structure was found in the 3'-end flanking
region of iap (Fig. 5). Five highly homologous sequences of
29 nucleotides were arranged as direct repeats with 32
nucleotides as spacing. The first sequence was included in
the putative transcriptional termination site and had less
homology than the others. Well-conserved nucleotide
sequences containing a dyad symmetry, named REP se-
quences, have been found in E. coli and Salmonella typhi-
murium (28) and may act to stabilize mRNA (18). A dyad
symmetry with 14 nucleotide pairs was also found in the
middle of these sequences (underlining, Fig. 5), but no
homology was found between these sequences and the REP
sequence. So far, no sequence homologous to these has been
found elsewhere in procaryotes, and the biological signifi-

cance of these sequences is not known.

TCGGTTCAGGCGTTGC ARACCTGGCTACCGGG (1,573)
AGTCCATCATTCCACCTATGTCTGAACTCC (1,634)



Clustered Regularly Interspaced Short Palindromic Repeats

CRISPR

[TGHAAATGGGAGGEAGRTETAECEE ATCEAPEATCEEATCCAGPGCECE- (1, 451)
(1,452) CGGTTTATCCCCGCTGATGCGGGGAACACTAGCGTCAGGCGTGAAATCTCACCGTCGTTGE I(1,512)
(1,513) lCGGTTTATCCCTGCTGGCGCGGGE GGTTCAGGCGTTGCAAACCTGGCTACCGGG [(1,573)
(1,574) | CGGTTTATCCCCGCT AGTCCATCATTCCACCTATGTCTGAACTCC (1,634)
(1,635 A . (80 o y

\ /




Dogal-Edinilmis
Bagisiklik

aganst specific i defense p— against foreign
pathogens or bodies, injuries
changed body cells and pathogens
- - “  Bacteria-killing

m w‘s - -~ "b’m

in the blood:

B lymphocytes Protection
- on the outside:
é the skin

wadee Protection
Y )’ on the inside:
all mucous membranes

Defense cells \) : :: mck
in the tissue: tussue:
T lymphocytes \ I'  scavenger celis




Bakterilerde Adaptif immiinite:
CRISPR-Cas Sistemleri;

tracrENA cas9 casTcas2csn2 CRISPR

e CRISPR dizileri: 28-37 niikleotid
 Ayirnici diziler: 32-38 niikleotid

e CRISPR lokuslarindaki tekrar sayisi genellikle
50’den az.



Bakterilerde Adaptif immiinite: CRISPR-Cas Sistemleri;

v

l—new spacer

Barrangou R, et al:CRISPR-Cas systems: prokaryotes upgrade to adaptive immunity. Mol Cell 2014; 54:234-244.
doi:10.1016/j.molcel.2014.03.011.



Cas genes CRISPR amay
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Luo ML, et al: Current and future prospects of CRISPR-based tools in bacteria. Biotechnology and Bioengineering

2016; 113:930-943.
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Targeted

Type | Sub- crRNA Effector , )
Type hallmarks | type Subtype hallmarks processing® complex n::::::'im Exemplary organism
I-A |Cas8a Cas6 homologues, Sulfolobus islandicus (Held et al., 2013)
I-B | Cas8b Cascade Clostridium difficile (Soutourina et al., 2013)
I-C | Cas8c, repeat group 3 | Cas5d Xanthomonas oryzae (Semenova ef al., 2009)
I Cas3 I-D | Casl0 Cascade Thermofilum pendens (Hrle et al., 2014)
I-E | Csel, repeat group 2 Cas6 homologues Escherichia coli (Westra et al., 2010)
LE |lcsvl 4 Pseudomonas aeruginosa (Bondy-Denomy
-+ | &Syl repeat group DNA |etal,2013)
II-A |Csn2 Streptococcus thermophilus (Barrangou et al.,
. Cas;:[ RNase II1, Cas9 2007)
;Erpﬂup 10 II-B |Cas4 unknown nuclease Francisella novicida (Sampson et al., 2013)
II-C |lack of Csn2 and Cas4 Neisseria meningitides (Zhang et al., 2013)
Al csm2 Casé homologues, Csm Staphy!'_ﬂm-:r:us epidermidis (Marraffini and
Csm Sontheimer, 2008)
e Cas6 h | Th h hilus (Staal I )
s6 homologues, ermus thermophilus (Staals et al., 2013),
III-B | Cmr5 |
mr Cmr Crar RNA Sulfolubus solfataricus (Zhang et al., 2012b)




PUBLICATIONS

The number of papers about CRISPR has outstripped the numbers mentioning the
gene-editing technologies known as TALENs and zinc fingers.

T PATENTS

In 2014, worldwide patent applications that mention
CRISPR leapt and a patent battle intensified.

1,200—
200

FUNDING

A sharp jump in US National Institutes of Health funding for projects involving
150—  CRISPR is a harbinger of future advances.

Number of publications

80 CRISPR funding in
2014 lagged behind
the nearly $160 million
for iPS-cell research.

|

Spending (US$ millions)
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Potansiyel Kullanimlari

Bacteriyel Genom .. :
Editing |

... Next-Generation
Bacteriyel Gen Antimikrobiyaller
Regulasyonu :

-
———————



CRISPR Temelli Antimikrobiyaller
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Luo ML, et al: Current and future prospects of CRISPR-based tools in bacteria. Biotechnology and Bioengineering
2016; 113:930-943.



Investigating essential gene function in
Mycobacterium tuberculosis using an efficient
CRISPR interference system

Atul K. Singh, Xavier Carette, Lakshmi-Prasad Potluri, Jared D. Sharp, Ranfei Xu,
Sladjana Prisic and Robert N. Husson’
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sulted in increased susceptibility to chemical inhibitors, as
would be expected from depletion of InhA or DhiR pro-
teins. Using the MABA (25), we determuned that the 1Cq,
of 1somiazid for the strains expressing both sgRNAs that
decreased inhiA transcript abundance was $=fold lower (0.01
wg/ml) than the 1Cs of isoniazid for wild type (0.04 pg/ml)
{ Figure 3 and Supplementary Figure 85).
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