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Tasre 2: Some commonly used methods used to assess strain stability following cryopreservation.

Method Test
A i Microscopical observation of anatomical structures. For example, spores, conidia, flagella, plastids, and hyphal
natomical P

Amnalysis of culture morphology in plate culture. For example, pigmentation, abundance of sporulation, presence

Culture characters
or absence of sectors, or abnormal growth

Growth rate Measurement of radial growth of fungi and other mycelial organisms in plate culture [9]
1 . Cell counts at set time points using microscopical counting methods, flow cytometry of spectrophotometric
Celievary approaches

Molecular integrity PCR fingerprinting approaches {I55R, AFLP) which assess the whole genome [ 10, 11)

The use of chromatogenic or fluorogenic viability indicators. Many available, commonly used ones for fungi and

Viability of cells bacteria include fluorescein diacetate (FIDA), 3-(4.5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
(MTT) [12] Auorescein soetfrocyanate (FITC), FUN-1 viability staining
Enzyvmic capacity APIZYM utilisation of naphthyl-bound substrates that yield a chromatogenic change [13, 14]

4-methylumbelliferone [15-17]
Metabolic stability High performance liguid chromatography (HPLC) of secondary metabolites [ 18]
Thimn layer chromatography { TLC) of secondary metabolites [ 18, 19]

The target organisms are inoculated onto test media with the potential control strain {or metabaolite/protein
Pathogenicity cxtract from the control strain }for directly onto a plant or animal, and the extent of pathogenicity and mortality
are recorded.




TarLe 3: Validation of fungal cryopreservation protocols.

Erit-u:-rinn_ Requirement Reference

Select optimal growth ) E =

i To produce healthy material spores, mycelium [20]
Apply a unigue identifier/strain number; select criteria to be measured:

T T T L ]"-:-in::rph}:r!nglca;:harac_mrmlcs ::qm:—nc-u:-] I'S region of the genome i

data for stability checks e L8]
Metabaolic data
Genome fingerprinting techniques

Select the most appropriate Optimised for organism type [Z0]

preservatlion protoecal P T

Select cryoprotectant Appropriate for the cell type [8]

SEEmEt STHST @ ppropraabs Thermometer calibrated to a standard [&]

cooling rate

SElect: funst NPECOpFhe Temperature below—140°C, monitored and recorded [21, 22]

storage temperature

Select most appropriate : = - - .

ihawitgippotaodl A rate appropriate to cell tvpe in calibrated and controlled equipment [8]

y R High recovery
Prepant: toitr and Mo contamination [23]

distribution stocks

Authentic: morphology; phenotypic and molecular integrity

Method validation

Performing blind tests

Reproducibility check

Equipment calibration

Central laboratory sends unknown organism to collections with limited
data and results after abowve the process compared

Comparing results of the same method at different times
Comparison of results obtained with different methods
Comparison of results obtained with different operators

All equipment must be regularly serviced and gauges and meters calibraved

to recognised standards

aily records of temperature readinegs of incubators and cryvostorase units

Example of such a system is
in the public health
laboratories for diagnostics

[23]

[23]
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Genetik kodu bilmek her zaman onemli olmustur:

Proc. Nail. Aead. Sci. USA
Vol. 70, No. 12, Part I, pp. 3581-3584, December 1973

The Nucleotide Sequence of the lac Operator
(regulation/protein=nucleic acid interaction/DNA-RNA sequencing/oligonucleotide priming)

WALTER GILBERT AND ALLAN MAXAM
Depariment of Bischemistry and Molecular Biology, Harvard TTniversity, Cambridge, Massachusatts 02138
Communicated by J. D. Watson, August 9, 1978

ABSTRACT  The lac repressor protects the lac operator
against digestion with deoxyribonuclease. The protected
fragment is double-stranded and about 27 base-pairs
long. We determined the sequence of RNA transeription
copies of this fragment and present a sequence for 24
base pairs. It is:

5’--TGGAATTGTGAGCGGATAACAATTY
'~sACCTTAACACTCGCCTATTGTTAAY

The sequence has 2-fold symmetry regions; the two longest
are separated by one turn of the DNA double helix.

—
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The sequence has 2-fold symmetry regions; the two longest
are separated by one turn of the DNA double helix.

Kisa segmentlere
ait diziler

Viral genomlar

Varyasyonlar
Bakteriyel genomlar

F/

Caenorhabditis elegans . _
; A Gen ifadesi
Insan genom projesi

— (MRNA)

Daha cok insanin
genom projesi

Teknolojik gelismeler

Ucsuuuz, bucaksiz DNA molekilinin
neresinden baslardiniz, sekanslamaya?! #@
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rrations of sequencing

-11.

Tum genom/ftranskriptom ebadinda
analiz icin "kitdphane” olusturulmasi
gerekli...

Sanger yontemi:
ddNTP ile zincir sonlandirma
Otomatize sistemlerde ~700 baz

VU M

"Minyatur" |
Pikolitre hac
=400 baz ol
=100 MBaz




LINA exliaciion
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DMA fragmentation

Clone into Vectors
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Transform bacteria, grow, isolate vector DNA

Sequence the library
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Assemble contiguous fragments
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Tum genom/transkriptom ebadinda
analiz icin "kdtiphane” olusturulmasi
f gerekli...




Kutuphane olusturmak
en masrafli basamak!
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Nanoteknoloji - Otomasyon

Kituphaneyi nanofludik / robotik
sistemler kullanarak hazirlasak
ciddi bir tasarruf
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"Minyatur" pirosekanslama .Kﬂtﬂphane
PRikolitre hacimde, masif paralel... boncuklar
~400 baz okuma uzunlugu lizerinde

baz =100 MBaz sekans




Pettersson E, Lundeberg |, Ahmadian A. Generations o
technologies. Genomics. 2009 Feb;93(2):105-11.
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Ters terminasyon - koéprid amplifikasyon
Floresan isaretli geri donlsdmld terminatorler
ile sentez...

Ligasyon ile sekansl:
PZTile cogaltilmis D

Kutiphane kat) faza

tutundurulmus durumda Kutdph:

dzerind
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mplifikasyon

siimlii terminatérler Ligasyon ile sekanslama

PZT ile cogaltilmis DNA segmentlerine prob hibridizasyonu

.at| faza

\us durumida Kitiphane boncuklar

dzerinde...



Kitiphane olusturmadan yeni I‘Ianopﬂl"
nesil dizileme mimkin mu? P
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Tek iplikcikli DNA molekilind icinden
"akitabilecegimiz" protein kanallar...

Potansiyel farki ~ Nukleotid dizisi



Gost por genomae [LESD)

Bir insan genomunun maliyeti

Ciost bo sequence a human genome as estimated by NHGRI
(Septemiber 2001 to July 2015)

Dhaiti

N

Teknolojik gelismeler



Aferim bize! S fise
Genomik veri bir kenarda bulunsun. Bir gin kesin ise yarar...

Aslinda,

Veri toplama ve depolama "”fern ot
aliskanliklarimiz degismekte...

2007 anALOG

Global Information Storage Capacity

19 exabytes
in optimally compressed bytes .

- Paper, film, audiotape and vinyl- 6%
« Analog videotapes [VHS, #ic) 4% ANALOG

- Portable media, flash drives-2 %

el ITAIl n



Global Information Storage Capacity

in optimally compressed bytes

1986
ANALOG

2.6 exabytes

: ANALOG STDFIAG.E . DIGITAL
DIGITAL - - STORAGE
0.02 exabytes ' !

et

2002:
+ b “beginning
Teknolojik gelismeler .fte digitat age”
0%
% digital:
1% 3% 25 % 94 %

Source: Hilbert, M., & Ldpez, P, (2001). The World's Technological Capacity toStore, Communicate, and

Compute Information, Scenor, 332{6025), 60 —65. hitp:fwenw martinh - nfoCa

Mak

2007 AnALOG

19 exabytes

= Paper, ik, sudicenpe and vinyl: 5%

= Anplog videstapes (VRS efc) 94 % ANALODG
- Poaiable media, Mlash drives: 1%
= Partable harddizghs: 3 4%

- C0% and minkdizhs 6.8 %

DMEITAL J]

- Cosmparter servers and mainframes 825 %

- Digits| tape- 11 8%

- OVDYBlu-ray: 22.8 % ‘

- P hard dishs: 44.5%
123ballian pgabytes

- Oihers: € 1 % (el ke Eand, marsany Gl Rapsy Siss,
rraabela phoran, FOM, o —ar as'camore den, vides parmaal

DIGITAL
280 exabytes
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Caktigimiz fotograflan
animda sosyal medyada
parg| agabiliriz,

“Big data”
codunlukla
es zamanlhidir

veri toplama hizi

olume

elocity
ariety

veri hacmi

Rastladigimiz her “enteresan™ yerin
anunde simmizca ve yukiek corunuriukte
“salfie” gokabiliriz...

“Big data” orneklem dedgildir.
Gazlemin tamanmidir,

veri

cesitliligi
Sas ve konum gibi
bilgileri de akbeyebiliriz

“Big data” verilerin
fuzyonunu saglar.



"Big data" orneklem degildir.
Gozlemin tamamidir,

reduksiyonizm hoffzm

Peklyl ama,
biyolojik "big data"?
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Peki}/i,amah il
biyolojik "big data"? Genom
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Genom/_\ = 1

Transkriptom

Proteom interaktom
o Metabolom %ﬂj’m
Katmanlann fizyonu un



neiny arn.

"System in action”

Genom projeleri: Transkriptomie Mot .
® konak & patojen . ==
Genom ehadinds madelierden ! .
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