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Leeuwenhoek’dan Foldoskbpa
Semmelweis’dan Semmelweis’a
Mikrobiyolojinin Evrimi
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Su Cam ve Isik

4+ Claudius Ptolemy: M.O. 2.yy. Suya
daldirilan cubugun egilmis gibi
goruldugunu gozlemleyip, suyun
1IS1g1 kirma acgisini hesapliyor.

+ 1. yy'da Roma’da farkl sekli olan
camlarin altindaki cisimlerin
goruntusunu buyuttugu gozleniyor.
Bunlar mercimege benzedigi igin
mercek (lentil — lense) ismini aliyor.
Filozof Seneca su dolu bir kirenin
buyutec gorevi yaptigini bildirmis.




Orta Cagda Optik

+ Al Hasan Ibn Sahl (940-1000)
Matematikgci, fizikci, optik cisim
muhendisi. Kirilma yasasini bulan St
kisi. Bunu kullanarak kusursuz R
lensler tasarlamis ve yapmis. =
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+ Ibn al-Haytham (Alhazen) (Basra
965-1039): Optikler kitabi: Modern
optik fiziginin temelleri.

+ Salvino D’armate (ltalya 1‘
1312). Ik g6zIik




Deney ve Gozleme Dayali Bilim
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Dr. Mirabilis

+ Roger Bacon (1214-1294) ingiliz bilim adami, filozof.
Gergegin akil ve deney ile bulunabilecegini savunuyor.

+ Cift lensi ilk kullanan Kkisi.

+ Hastaliklarin kiiguk canli yaratiklar tarafindan
olusturulabilecegini soylemis.



Ik Bilesik Mikroskop
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+ Hans ve oglu Zacharias
(1580 — 1638) Janssen
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Anton van Leeuwenhoek
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Cift Lensli Mikroskop

<+ Robert Hooke

1635-1703 Ingiliz bilim adamt




Kendiliginden Canli Olusma Kuramilari
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+ M.O. 384-320 Aristo
hayvanlar topraktan
olusabillir.

<+ Samson ve M.O. 40 Virgil
baldan ari olusturma
tarifleri.

<~ Gunese birakilan etten
kurtlar olusur.

- Kirli corap ve bugday
cuvall bekletilirse fareye
donusdur.




Kendiliginden Canli Olusamayacagi Kurami
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+ Francesco Redi (1626-1697) Pisa’ I
bilim adami

FRANCESCO REDI
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Louis Pasteur (1822-1895)
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<+ Fransiz bilim adami1




Ibn-i Sina (Avicenna)

+ Turk filozof ve doktor. Su anda
Pakistan’ daki Afsana kentinde dogdu. 10.

yuzyil baslarinda «El-Kanun fi EI-T1b»,
(Tibbin kanunlart).

4+ Ibn-i-Sina’ nin kitabi ic asir boyunca
Avrupa’ nin temel tip kitabi olarak
okutulmus. Tuberkulozun bulasici bir
hastalik oldugunu anlatmis. Menenijitin
bulgularini yazmig. Enfeksiyon
hastaliklarinin su, gidalar ve topraktan
bulastigl hipotezini ortaya atmis.




Bulasicl Hastalik ve Mikroplar

+ Hieronymus Fracastorius (1478-1553) Venedikli bilim
adami. Sifiliz ve diger bulasici hastaliklarin mikroplarla
olustugu, herbirine gozle gorulmeyen farli kuguk
canlilarin yol actigini soylemis.
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Hieronymus Fracastorius, epidemiolo-
gist (1483-1553) named syphilis.




ROBERT KOCH, M.D.—PuoroGrarnen ny Logsonen & Person, BERLIN.




1900 baslarinda Mikrobiyoloji ve
Viruslerin bulunmasi

Koch' dan sonraki 20 yil mikrobiyolojinin altin ¢agi.

1900' e dek Corynebacterium diphteria, Salmonella
Typhi, Neisseria gonorrhoeae, Clostridium perfringens,
Clostridium tetani, Shigella dysenteria, Treponema
pallidum tanimlanmis.

1892 Ivanowsky tutin mozaik virtsu porselen filtreden
geciyor.

1898 Beljernick virts (latincede zehir) terimini
kullaniyor.

1911 Rous tavuklarda kanser yapan sarkoma virtsu

1914-1918 Twort ve d' Herelle bakteriofa]
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Aktarimli Elektron Mikroskobu
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Tarama Elektron Mikroskobu
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http://upload.wikimedia.org/wikipedia/commons/a/a4/Misc_pollen.jpg

Atomik Guc¢ Mikroskobisi
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Semmelweis




Antibiyotik Cagi

+ Fleming 1929°da Penicillium (mantar) kolonisi cevresinde
bakterilerin ureyemedigini gozlemistir.

+ 1935 yilinda Domagk sentetik ilaclar sulfonamitleri
bulmustur.

Penicillium
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+ Ikinci Diinya Savasi’ nda penisilin bircok yaralinin
yasamini kurtardi

Thanks to PENIGILLIN

..He Will Come Home !
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Antibiyotik Kullanimi ve Direng Gelisme Siireci |
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& Mitomycin
Novobiocin
Amphotericin
‘ Vancomycin
Neomycin Cephalosporin

Virginiamycin
Chlortetracycline Gentamicin
Candicidin Monensin
Chioramphenicol Tylosin  Adriamycin
Spiramycin  Pristinamycin Teicoplanin

Badtracin Tetracydine Avoparcin

Erythromycin  Kasugamycin Thienamycin
Streptomycin  Oleandomycin Fosfomycin  Lovastatin
Streptothricin Geiseofubdn  Polyoxin Rapamycin
. Actinomycin Rifamycin  Cydlosporin Avermectin  Spinosyn
,% Penicillin Oxytetracycline  Bleomycin Bialaphos  Nikkomycin Epothilone |
.Gramfcldln Nystatin Kanamycin Lincomycin Tacrolimus

1940

1950 1960 1970 1980 1990 2000



Tuberkuloz
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Tum enfek3|yon hastaliklarinin tanisi igin dunyada
yillik kisi basina yapilan harcama 1 dolarin altinda




Kisith Laboratuvar Kosullari

Uganda’da bir
laboratuvar

; Hindistan'da bir |
L laboratuvar J




Decomuics

Dekontaminasyon islemi icin ornege
cok fazla sivi eklenmesi gerektiginden,
seyrelmis ornekteki mikobakterileri
yogunlastirma icin santrifuj
gerekmektedir.

Decomics yonteminde
dekontaminasyon ve notralizasyon icin
eklenen sivilar emici boncuklar
tarafindan emildigi' icin, santrifuj
gereksinimi ertadan kalkmistir.



' DECOMICS ‘
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Decomics

Santrifuj gerektirmedigi icin dunyada laboratuvar olanaklari en
Kisith yorelerde dahi kullanilabilir.
Ornek isleme siiresini 45 dakikadan 23 dakikaya indirmektedir.

Ornek kaba konur Karistirilir 10 dakika beklenir  Boncuk paketi agilir
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For rapid processing of sputum for culture, Salubris Inc. (USA) offers Decomics®, a product that is both
CE-IVD marked and US FDA (510k) cleared, and marketed since 2012. This is used to decontaminate and
concentrate specimens for culture-based testing from a variety of common specimen types without the
need for a centrifuge. The test uses absorbent beads and reagents to liquefy, decontaminate and neutralize
samples in less than 25 minutes. A variety of commercial vendors, including Becton, Dickinson and Com-
pany (hereafter BD; USA) and Hardy Diagnostics (USA), also offer kits to decontaminate sputum samples
for culture, employing derivatives of the N-acetyl cysteine and NaOH methods commonly used to prepare
sputum specimens prior to culture.

-

Technical Report




Salubris Inc. offers a series of products that also perform with automated TB culture (Figure 14). They
manufacture: TK MEDIUM® SLC; a biphasic, culture medium that can be incubated and automatically 5
monitored in the MYCOLOR TK® instrument (Figure 14); and TK MEDIUM SLC-L, a liquid formulation.

Figure 14. A: MYCOLOR TK automated incubator; B: TK colorimetric media with changes from red

to orange (mycobacterial positive culture) red to green (contaminated culture); C: biphasic format
of TK media with both solid and liquid media

Solid
Liquid

TK MEDIUM® is an egg-based solid medium similar to L-J.? Unlike the liquid media used in other auto-
mated platforms, the TK media do not require any additives, creating a simplified workflow and reducing
risk of contamination.’”? The media contain dyes that react upon the growth of microorganisms (Figure
14).%3 Upon mycobacterial growth, the original red colour turns orange and then yellow. The colour change
is indicated before colonies are visible on the agar, improving the time to detection. Contamination by
fungi or Gram-negative bacteria produces a green pigment; some Gram-negative bacteria can produce
orange/yellow. The TK SLC medium is biphasic having both solid and liquid media (Figure 14). The TK

Source: Images reproduced with permission from Salubris Inc.




2014 Tuberculosis Diagnostics Technology and Market Landscape

assessment between this system and the other liquid systems has not been performed, but recently a new
liquid medium, TK SLC Liquid®, was compared to MGIT.** Overall, the performance of both media was
similar, but MGIT™ had a faster median time to result, 7.7 days as compared to 15.1. Contamination was
much more prevalent in the MGIT™ tubes (13.7%) compared to TK SLC Liquid (1.3% ), which may be due
to the preparation steps prior to inoculation of MGIT.

Ciftci and Karakege BMC Infectious Diseases 2014, 14:130

http:/fwww.biomedcentral.com/1471-2334/14/130
. BMC

Infectious Diseases

RESEARCH ARTICLE Open Access

Comparative evaluation of TK SLC-L, a rapid liquid
mycobacterial culture medium, with the MGIT

system B EN ER

Ihsan Hakki Ciftci” and Engin Karakece
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4.2.4. Culture-based tools for the diagnosis of TB and DST ITH

There is little to report in terms of new product information from developers regarding culture-based diag- g
nosis of TB. Salubris Inc. (USA) no longer supplies the biphasic TK MEDIUM® SLC for use in its MYCOLOR e
TK® automated culture system. The company now offers the TK MEDIUM® SLC-L, a liquid media that is
now housed in a plastic tube to limit risks of mishandling. A consistent issue with the conventional de-
contamination method of sodium hydroxide and N-acetyl cysteine (NaOH-NALC) is the risk of incomplete
decontamination or overexposure to reagents killing the MTB cells. The NaOH-NALC method also requires
centrifugation that can limit processivity rate and incorrect use of this can result in infection risks via aero-
lisation. The Decomics® kit (Figure 9) uses absorbent beads and reagents to liquefy, decontaminate and e
neutralize samples in less than 25 minutes without requiring a centrifuge or NaOH-NALC. ]

Figure 9. Decomics® kit from Salubris Inc.: individual components including sample cup,
decontamination solution, beads and neutralization solution

Sample cup

Decontaminatio; Neutralization
Solution Solution

Source: Image reproduced with permission from Salubris Inc.

A recent evaluation of the TK MEDIUM® SLC-L and Decomics® beads was performed in India with 500
specimens with comparison to NaOH-NALC processing and L-J culture. The authors noted an improved
performance of MTB diagnosis from the liquid media versus L-J (130 MTB vs 110 MTB) and with an
earlier median time to detection (12 days vs 30). Rates of contaminated culture were reduced from 7%
observed with the NaOH-NALC method to only 2% with Decomics®. This kit also reduced the median
time for specimen processing to approximately 23 minutes as compared to NaOH-NALC, which took 45
minutes. The Decomics® product is CE-IVD marked and US FDA (510k) cleared. Current pricing of this
product is unknown.



Foldoskop (Origamik mikroskop)







Foldoskop Gortuntuler:
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¢ Mitomycin
Novobiocin
Amphotericin
‘ Vancomycin
Neomycin Cephalosporin
Virginiamycin
Chlortetracycline Gentamicin
Candicidin Monensin
Chioramphenicol Tylosin  Adriamycin
Spiramycin  Pristinamycin Teicoplanin
Badtracin Tetracydine Avoparcin
Erythromycin  Kasugamycin Thienamycin
Streptomycin  Oleandomycin Fosfomycin  Lovastatin
Streptothricin Geiseofubin  Polyoxin Rapamycin
~ Actinomycin Rifamycin  Cydlosporin Avermectin  Spinosyn
 Penicillin Oxytetracycline  Bleomycin Bialaphos  Nikkomycin Epothilone
 Gramicidin  Nystatin Kanamycin Lincomycin Tacrolimus

1940

1950 1960 1970 1980 1590 2000




Tum Genom Incelemesi ve Biyoinformatik ile
Yeni Antibiyotik Hedeflerinin Belirlenmesi?

( TOAALGGG) Teled Toind Teleleleyy GACCAAGCCTGATU I CUTUGALAGALLGTUU TUAALUUAAL A T yyrmeTr. v
TAGTCAAGTGCAGAGGTCAGCAGGACATCCAAGAGCAGCTGAGCCTGACTGAGGC TTATCAGACAGTGCAAGTCTTCTTCAAGGA
CACAGTGCCCTGCCTGGCAGATGATACCTAGAGACTGACTGAGGAGCTCACCTCCCACATC TG TAGATGCTCCAAMCTGCCTTCGT.
CTCTGCTGTACTGCTAAGTCCAAAATTAAAGAAATAAGATTAAACCAAGAAAAGGAAGCTGAAAMCCTGATCCGACTTCACTTC
ACAAGGAAACCTTGAAGACGATCAGAGAGAAGGAAGCTAAGAAAGAGAAGA”™  « \F&a - - " TAAACCCTGCTACCTTTCAAAAT
TGAGATGACCCAGCACCTGAAAGCCTACTACCAGGAGTGCAGACGGAAT?' > “CTGATTATCCAGTACTTCA
TCCTTCAGCTTTTACAGGACACCAGTAAGTGCAGCTGCTTCCTGGAGG” *AGAAGGG G
CAMTTCTCCGATTAACCAGGCTAGCTATCTGGCTTTCCTGG " AAGT TTGCTAACCTTA
TAAMCTCTGAGGAGATGAGGAGAGAGGAGCTATGGAGAGTCA" AG . G G I CO > G

GAGGATGCTACTGCCTGAGCACCTCAGAAGGGTC : GC GG
TAGTTC C A“‘):GA‘T~GI 'I. . . -
ATAGTCCAGTCCTTTCCACAGGCAGAAACCAAGAATGAATCAGC, GCTTGCCATCTAGC
C TAGTTCTTAGGTGAGTTTCTCTCAATGTCAGTGTTAC G m G AAAA IATGTAAGGCAAACCATTC
G C C GG GTTGCTCATCTCCAACTGTTTGTGAGGT. P Y ATGGGTCCTTTCATGTA

5 TCTCTTTCCTTCAGCAAGACATCATY. ' SAAMACATCATTTGATATAACT

WTMWWMAM.G or .(s . GCTGRELA G |
; v ~GGT

-

GTGGAGAGG

TTCTCCGATTAACCAGGCTAGCTATGTGGCTTTCCTGG TCGCTGTGCAATGATCCTTT
GAGGAGATGAGGAGAGAGGAGCTATGGAGAGTCATTCTACTTCAGCAGGAAGACATG
GTCAGGAGGATGTACTGGCTGAGCACCTCAGAAGGGTCGGCTTCTGGTTTTGTACTGTC -

5 G G CCTTGGCAGCAG GTCCCATAACAAACACCAAGTATGACTC




Monoklonal Antikor Tedavisi?




Faj Tedavisi?




~ ~

5

v { Transcription )K\\

bl
Ll
o

mRNA target cleavage




Crispr / CAS Sistemi ile Gen Modifikasyonu?




Tesekkurler




