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e PCR, dizisi bilinen ozgun bir DNA bolgesinin, in-vitro

kosullarda enzimatik olarak ¢cogaltiimasi (amplifiye

edilmesi) icin kullanilan bir tekniktir.

e Ik kez 1985 yilinda Karry Mullis ve Randall Saiki

tarafindan gelistirilmistir.

e Metod basitge tupte nukleik asitlerin uygun kosullarda

cogaltilmasi esasina dayanir.
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PCR cift iplikli bir DNA molekulinde hedef dizilere
oligonukleotid primerin baglanmasi ve uzamasi esasina
dayanir.

1.Denaturasyon; DNA’nin iki zincirinin yuksek isi ile (94-98
°C) birbirinden ayriimasidir.

2.Annealing (Hibridizasyon); Sentetik oligonukleotidlerin
(primer) hedef DNA’ ya baglanmasidir. 37-65 °C’ de
gerceklesir.

3.Elongasyon (Uzama); Taq DNA polimeraz, kalip DNA’ ya
primerlerin 3° ucundan baslayarak, ortamda bulunan serbest
dNTP’ lerden uygun olanlari ekler. Béylece orijinal kalip
DNA’ nin aynisi sentezlenmis olur. 72 °C’ de gerceklesir.
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Bir cesit "in vitro
klonlama*“ olarak da o Cyole Lok
tanimlanan PCR reaksiyonu; o5C D
o ’ etc.
e 1.Denatlrasyon (94° C-98" C) ‘g-moo_ L/—/
E
] o o = 5500
@ 2.Annealing (377 C-65 C)
e 3.Elongasyon (Uzama) (72° C) e

Bu sikluslarin belirli sayida tekrarlanmasina esasina dayanir.
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Baslangicta urun PCR sikluslari ile eksponansiyel

(Ussel) olarak artis gosterir.

P: Uriin (Product)

n: Siklus sayisi F) — (2) n T

T: Baslangictaki DNA

sayisi(Template)

PCR uUrunu baslangictaki DNA sayisina baghdir.
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PCR urunleri her bir siklusta tam olarak iki katina

P=T(1+E)"

E = PCR verimliligi (Efficiency)

v'Verimlilik tipik olarak % 80-90’dr.

v'Kisa PCR uriinleri daha yiiksek verimle
cogalirlar.
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@ PCR urunleri agaroz jel elektroforezinde goruntulenir.

@ Reaksiyon tuplerinden alinan ornekler bromo fenol
mavisi ile karistirilarak etidyum bromur iceren agaroz
jelde olusturulan kuyucuklara yuklenir.

e Elektroforez sonunda ornekler UV isik altinda gozlenir.
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o Touchdown PCR o Kismi Nested PCR

o Hot start PCR o Koloni PCR
o Multipleks PCR o Arbitrary PCR

o Nested PCR o Reverse Transcriptaz PCR
o Real-Time PCR



Klasik PCR igin
k tespit bolgesi

Traditonal
PCR detection

gRT-PCR igin tespit

bolgesi %
Area nfDe_tecﬁnn =
for Real: Time . % Ethidium-Gel
= Detection
[DNA] ‘=Exponential / Linear

Cycle #
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PCR reaksiyonlarini gergeklestirmek
icin kullanilan cihazlarin gunumuz
teknolojisi ile yeniden yapilandiriimasi

sonucunda Real-Time PCR olarak

adlandirilan yeni bir yontem gelismistir.

In vitro Amplification



A H K A R A UNIVYERSITES.I
L]

: BIiIYOTEKNOLDOJI
ReCI|-Time PCR - ®c N 5 T | T v 5 0

o PCR amplifikasyonunu gorunur hale getirir ve

moniterize eder.

o Fluoresan igaretli problar veya interkalator boyalar

kullanihr.

o Olugan DNA (amplikon) ile dogru orantili floresan

meydana gelir.

o On-line izlenebilen bir gogaltma yontemidir.
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o Geleneksel PCR uygulama alanlarina gore daha genis bir

profil saglar.

o DNA ve RNA ornekleri, kalitatif ve kantitatif olarak cok kisa

surede analiz edilebilir.

o Standardizasyon iglemlerini kolaylastirir.
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PCR urunlerinin analizi reaksiyon

sirasinda es zamanli olarak yapllir.

o Agaroz jel elektroforezi, mor otesi 1S1k

kullanimi gibi ek uygulamalari elimine

eder.

o Es zamanl PCR ile 2 kat gibi ktgluk ifade
farkhhlari saptanabilirken, agaroz jelin
rezolusyonu duslk oldugu icin geleneksel
PCR ile ancak 10 kat gibi farkhhlar

belirlenebilir.



Real-Time PCR Calisma Alanlari

Gen
[ qPCR } [ PCR } [ gPCR } [ GRT-PCR } [ Ekspresyonu }

Kopya sayisi / . .
SNP & Allel Patojen /Viral -
jdiskriminasyonu} j Mutasyon } j \fnrgﬁ:?/ec?? yUk MIiRNA




DNA Calisma Akisi

)

b__> 2

> > 2

RNA Calisma AKkisi



Real Time Calismasi icin Dikkat
Edilmesi Gerekenler

1. Calisilacak organizma?
Insan, sican, fare..
2. Calismanin tipi?
Gen ekspresyonu, genotipleme vb...
3. Baslangi¢c materyali?
Kan, Doku, Viucut sivisl..
4. Tekrar sayisi;
Dublike, triplike..
5.  Reaktif tipi
Sybr green, Tagman
6. Ornek sayisi
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Real Time PCR Calisma Prensipi

PCR egrilerinin real-time analizi

Fluoresans
Deteksiyonu

Thermal
Cycling

Numune
Hazirlama

Cihaz
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Real Time PCR’ da 2 floresan yontemi mevcuttur.

» Interkalatér Boya Metodu

/V TagMan Prob
=

> Hidroliz Prob Metodu

Molecular Beacon Prob

»Hibridizasyon Prob Metodu



Real-Time PCR

Interkalator Boya Metodu (DNA-binding dyes)
SYBR GREEN

o SYBR green cift zincirli
DNA'nin minor oluguna

baglanir.
o Spesifik degildir.
o Maliyet dusuktdr.

o Tarama amaciyla

kullanihr



Folrmerss

"SYBR Green™ boya DNA cift iplikli
aldugunda DNAya baglanabilir.

DNATin iki zinciri bithirinden ayoldimda
"SYBR Green” bova serbest hale aecer

N
= = =

Polimerizasyon tamaimdandigimda "SYBR Green”

boya ¢ift iplikli DNA'ya baglamy ve flaresan 1sima
yapar.



o Primer dimerlerinin
engellenebilmesi icin dikkatli
primer tasarimi yapilmalhidir.

o SPESIFIK DEGILDIR ANCAK
HASSASTIRI!!!



A H K A R A UNIVYERSITES.I
L]

: BIiIYOTEKNOLDOJI
ReCI| Time PCR . ®c N 5 T | T 0 5 0

Hidroliz Prob Metodu

R Reporter dye (Haber veren boya)
R T

@ Quencher dye (Susturan boya) T|-

Hidroliz (TagMan) Problar DNA polimeraz enziminin 5" niikleaz
aktivitesini hidroliz icin kullanan problardir. DNA polimerazin 5’

nukleaz aktivitesi ¢ift zincire spesifiktir.
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Hidroliz Prob Metodu
Taq

> hedef DNA dizisiyle
‘ hibridize olur.

Prob ekstansiyon
sirasinda polimerz
5 enzimi ile uzaklastirilir.
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L
[ ]

Hidroliz Prob Metodu
Rm

_Qﬂ Reporter Quencher (Haber
NN AT

veren boya)’den polimeraz

enziminin 5° 3’ niikleaz

‘ etkisi ile ayrihir.
R m -‘
L U L A A U H‘ |

Serbest kalan reporter

| fluoresan 151Kk yayar.




o En yuksek sinyali veren prob sistemidir

o < Kantifikasyon ve alellik ayrim yapilabilir (SNP
tespiti )

o < Tasarlamasi PrimerExpress™ ve
BeaconDesigner gibi hazir bilgisayar programlari
lle cok kolaydir.

o SPESIFIKTIR AMA HASSAS DEGILDIR!!!
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Hibridizasyon Probu Metodu

FRET - Fluorescence Resonance Energy Transfer

o Donor Fluorofor uygun

dalgaboyu ile eksite edilir Eksitasyon

o Dondr enerjisi akseptor pi"ﬁj

fluorofora aktarilir.

o Akseptor fluorofor daha uzun
dalga boyunda emisyon

yapar.
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Hibridizasyon Probu Metodu

A ﬁuorescein
: ’I—EC Red

) o/
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(A) Denaturasyon basamaginda hibridizasyon problari solUsyon

icerisinde ayri ayri durmaktadirlar.
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Hibridizasyon Probu Metodu
B

T AL T RTHTH

(B) Annealing basamaginda, problar hedef DNA dizisine yan yana
baglanir. Birinci boyanin emisyon enerjisi ikinci boyay! eksite

eder. Eksite olan ikinci boya da emisyon enerjisi yayar.



A H K A R A UNIVYERSITES.I
L]

: BIiIYOTEKNOLDJi}
ReCI| Time PCR . ®c N 5 T I T 0 5 0

Hibridizasyon Probu Metodu

C
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(C) Ekstansiyon basamaginda her iki prob tekrar hedef DNA
dizisinden ayrilmaya baslar.



HHHHHHHHHHHHHHHHHH

BIYOTEKNOLOJI

ReCI| Time PCR '. L N 5 T I T 0 5 U

Hibridizasyon Probu Metodu

5

Mﬂflwl VREEE] 1 L
YRR ELELEER TELELHT T L
e e e

(D) Polimerizasyon bitiminde problar serbest hale
donerler



Molekuler Boncuk

Complementary to
target DNA

TagMan problardan gelistirilmistir.

= DNA problari olan molekuler

Self-complementary

beaconlar stem-loop yapisindadir. arm sequences

= Loop kismindaki dizi hedefe, stem b é
kismindaki diziler ise birbirlerine SN § L.
komplementerdir. $-

Quencher

EDANS DABCYL



REAL TIME RT-PCR CALISIRKEN
DIKKAT EDILMESI GEREKENLER

o Primer Dizayn

o Cogalma Verimliligi
SYBR Green (100-200 bp uzunlugunda).

o Referans Gen Secimi



1. PCR’da Primer Secimi

O spesifite
O Yuksek etkinlik
o primer-dimers olusmamasi

o DNA kontaminasyonunu bertaraf
edebilecek primerler tasarlanmali.

exon/exon sinirlarindan
Araya uzun bir intron koyarak



2. Verimlilik Hesaplanmasi

y =-3.465x + 34.005

® RE=0.
Eff = 10(-1/slope) — 1 0 9968
o PCR verimliligi iz \‘\’\
90 - 100% (— 3.6 > slope > —-  |°
3.1) z

107-(1/-3.4)=-1.96
(1.96-1)*100= 96% efficient



Referans Gen Secimi (GAPDH, ACTB)

Normalizasyon Icin Dogru Referans
Genin Secilmesi

oReferans gen arastirilan dokularda ya da hlcrelerde
degisiklik gostermemeli (kararhlk).

oEn stabil olan minimum sayida gen kullaniimali.

oKullanilan referans gen sayisi birden fazla ise
ortalama deger almak yerine geometrik ortalama deger
kullanilmalidir,



Normalizasyon Igin Dogru Referans
Genin Secilmesi

geNorm

geNorm is a popular algorithm to determine the most stable reference {housekeeping) genes from a set of tested candidate reference
genes in a given sample panel. From this, a gene expression normalization factor can be calculated for each sample based on the
geometric mean of a user-defined number of reference genes.

The Microsoft Excel geNorm wversion from 2002 has been downloaded more than 15,000 times worldwide. Since 2010, @8 much improved
geNorm module is integrated in the software (both basic and premium license) for real-time PCR data analysis in Windows, Mac
and Linux {available from ). The manual is available (requires free login to the MyBiogazelle community).

The underlying principles and formulas are described in Vandesompele et al., Genome Biology, 2002, "Accurate normalization of real-time
quantitative RT-PCR data by geometric averaging of multiple internal control genes'. The full article can be read at

[n® 8 in ranking of articles published by BioMed Central]

In a follow-up paper we developed the global mean normalization method (also available in qbase+) that is especially useful for
normalization of data coming from a large and unbiased set of genes, e.g. microRNA gene expression profiling: Mestdagh et al., Genome
Biology, 2009, 'A novel and universal method for microRNA RT-qPCR data normalization'. The full article can be read at

[
According to " more than 5800 papers have cited the geNorm method.

The old geNorm for Microsoft Excel is no longer available for several reasons (no longer compatible with latest versions of Excel, slow,
buggy, difficult to use).

The benefits of the new module in gbase+ are:

- fully automatic and expert result report

- handles missing data

- single best reference gene identification

- available for Windows, Mac and Linux

- much faster

The manual is available (requires free login to the MyBiogazelle community).

[ 1

http://medgen.ugent.be/~jvdesomp/genorm/




Normalizasyon I¢gin Dogru Referans
Genin Secilmesi

Molecular Diagnostic Laboratory

P Department of Molecular Medicline,
-"’J. Aarhus Universit Hosplital Ske]b
i

2013 | 2012 | 2011 | 2010 | 2005 -2008 | 1996- 2004 | Supplementary data | NoermFinder |Graduations

Free NormFinder software
About MDL MormFinder is an algorithm for identifying the optimal normalization gene among a set of candidates.

It ranks the set of candidate normalization genes according to their expression stability in a given sample set and
Research given experimental design.
Genetic Analysis MormFinder can analyze expression data obtained through any guantitative method e.g. real time RT-PCR and

microarray based expression analysis.
MNGS Core Center f P f

"MormFinder.xla" adds the NormFinder functionality directly to Excel.

Microarrays The software is free for academic and commercial use.

Find more information in the documentation, the FAQ and the original article below.

Publications
NormFinder -
. £ L] Documentation =
Staff Download MS Excel Add-in & Mormfinder HowTo w20
Contact 2005-j2n-05  Version 0.953 updeted May 2010
2004-sep-14 \ersion 0.952 FA
2004-2ug-19 Version 0.93 FADQ

updated January 2012

Example data (Excel format)
Download version for R updated June 2009

This dataset illustrates, how to plot your
data, estimate variances and evaluate
normalization genes in your dataset.

updated 2005-02-16

Andersen
C.L., Ledet-
Jensen J.,
@ratoft T.: Normalization of real-time quantitative RT-PCR data: a model based variance estimation approach to
identify genes suited for normalization - applied to bladder- and colon-cancer data-sets.

Cancer Research. 2004 (64): 5245-5250 PubMed Supplementary data

Send your guestions, comments or feedback to normfinder@mdl. dk.

Sewveral alternative normalization software is available, find more information here.

http://www.mdl.dk/publicationsnormfinder.htm



Normalizasyon I¢gin Dogru Referans
Genin Secilmesi

— | Wl NermFinder ||| =] | [

RO P el

sD

Genes

Project,5etl [Reference_genes_normfinder_genorm.mdf] Ignore groups

http://www.mdl.dk/publicationsnormfinder.htm
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o Real time PCR (gPCR) sirasinda amplifikasyon farkl
evreler meydana getirir.

o Baslangic fazi
o Logaritmik faz
o Plato fazi

o

EL

o
]

|

Plato fazi

Logaritmik faz
Baslangig¢ fazi

‘N \

Fluorescence
o
a :
—
= tn

o

E 10 1kt 20 2h 20 3L 40 45




Baslangic Faz

PCR urtun miktari her dongude tam olarak iki
kat artar.

Reaksiyon ozgul ve tamdir
Reaksiyonun Etkinligi %100 dur




Figure 5: PCR Phases in Linear View

Avea of Deleciion

for Heal Time.

IDNA]

Exponential Linear

Tradibonal
PCE detecdsn

Ethidium -Ge|
Detection

Cycle #



Logaritmik Faz (yuksek farklilik)

- Reaksiyonun komponenetleri tikenmeye
Daslar.

- Reaksiyon yavaslar.

- Olusan PCR uranleri degrade olmaya
baslar.




Plato Faz (End-point)

- Geleneksel PCR’larda jel bazl tani
- Reaksiyon sonlanmakta
- Yeni PCR Urunt olusmamakta

- PCR Urunleri degrade olmasi
artmaktadir.
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Kantitasyon

o Relatif kantitasyon

o Absolut kantitasyon
o Baseline correction
o Melting curve analiz
o Threshold cycle ile kantitasyon

o End point olgum
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Relative ve Absolute Kantitasyon

Relatif Kantitasyon: Hedef genin referans gene gore relatif
ekspresyonuna dayanir. Gen ekspresyonundaki fizyolojik
degisiklikleri arastirmak icin relatif ekspresyon orani ¢cogu
durum igin uygundur (INTERNAL KONTROL).

Absolut Kantitasyon: Bilinen konsantrasyonda standart
DNA molekuline (rekombinant plazmid DNA'si, genomik
DNA vs.) dayanan kalibrasyon egrileri  kullanilr.
(EKSTERNAL KONTROL).
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Internal ve External Kontrol:

Internal Kontrol: Izole edilen tim numunelerde bulunan DNA
veya RNA dizeleridir. Bu amagla nukleuslu tum hucrelerde
bulunan housekeeping genler (B-actin, GAPDH, 28s rRNA,
18s rRNA, B-globulin vs.) kullanilr.

External Kontrol: Her bir numune igin  Dbilinen

konsantrasyonlarda RNA veya DNA kullanilir.
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Melting Curve Analizi:
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Cift zincirli DNA" nin T, noktasinda DNA zincirleri ayrilir ve
fluoresans hizla dusmeye baslar.



Relatif Kantitasyon (Ana Hatlar)

O

O

O

O

Kontrol orneginden RNA izolasyonu

cDNA eldesi

1/10 segreltme (6r.106, 105, 104...)

Esik Degerleri (Ct) belirlenir

Standart Egri cizilir (Ct ye karsi ekspresyon
miktari(konsantrasyon))

Ct ler arasinda en az 3.3 dongu olmasi gerekir.



DATA ANALIZ YONTEMLERI



Kantifikasyon Metodunun
Secilmesi

(Veri Analiz Metodu)



o STANDARD CURVE METHOD

o Delta-Delta CT METHOD (An
approximation method)

o PFAFFL METHOD

ratio = (Etarget )ACt target (control-treated)

(Eref ),‘:\.Ct ref (control-treated)



Kantitasyon Hesaplamalari

Log fazinda amplifikasyon kinetigi icin denklem
Tn:TO (E)n

T": n dongusunde hedef dizinin ulastigi miktar
TO%:hedefin ilk bastaki miktari

E:Amplifikasyon kinetigi (her dongude urun ikiye
katlandigi icin E en fazla 2 olabilir)

O n: dongu sayisi

O O O O O O



Esik Degerin Belirlenmesi

Esik deger log faza (daha dogrusu geometrik faza)
gecen amplifikasyon urunlerine ait olgulebilen en
dusuk floresan degeridir.

Amplifikasyon egrisinin geometrik yani dogrusal artis
fazina gectigi en alt sinir, esik deger olarak kabul
edilir.

Esik degeri saptamak icin yatay (X) eksene paralel
dogrusal izdugsumler alinir.

Yeni kullanilmaya baslanan real-time cihazlarinda
‘esik deger’ otomatik olarak belirlenir.



Standart Egri
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Standart egrinin cizilmesi: Esik deger, baslangicta farkli
sayida hedef dizi iceren amplifikasyonlarin hepsinin ayni
sayida urun icerdigi noktadir. Dolayisiyla baslangicta az
sayida hedef icerenler daha cok dongu ile esik degere
ulasirken, daha ¢ok sayida hedef icerenler daha az donguyle

esik degere ulasirlar.



o Esik deger baslangicta farkli sayida
hedef iceren amplifikasyonlarin hepsinin
ayni sayida urun icerdigi noktadir.




Correlation Coefficient: 0,999 Slope: -3.488 Intercept: 39,204 Y =-3.488 X + 39.204

LInknowns
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Threshold Cycle

« threshold cycle veya CT degeri DRn de
onemli artisin oldugu ilk siklusu ifade
eder.

Ct (Treshold Cycle)
ya da

Cp (Crossing Point)
Nedir ?



nedir C;?

=========:|

Threshold is the point
of detection.

| Cyele-Threshold
(C't) evele at which
sample crosses
threshold

Cvele #
Floresan degerlerinin esik degerini gec¢tigi noktaya esik dongusu (Ct, Cp) denir.

Ct degeri, sistemin floresan miktarindaki artisi farketmeye basladigi ve PCR UrGnunun
log-lineer fazda eksponensiyal olarak artmaya basladigi zamandir.

40 dongunun uzerindeki bir Ct degeri cogalma olarak adlandirilamaz ve hesaplara
katilamaz.
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Erime Sicakhgi Egrileri

Bir primer seti ya da prob seti i¢cin butun PCR Urdnlerinin ayni erime
sicakligina sahip olmasi beklenir.

Kontaminasyon, spesifik olmayan bir cogalma ve primer dimer olusumu
gibi kalintilar farkl erime sicakligina sahiptirler.

Es zamanli PCR ile Urunleri agaroz jelde kosturmadan, erime sicakligi
grafiklerinden faydalanarak spesifik olmayan baglanmalari ve primer
dimerleri saptamak mumkundur.



Erime Egrisi Analizi
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Cift zincirli DNA’ nin T, noktasinda DNA zincirleri ayrilir ve
fluoresans hizla dusmeye baslar.



Standard curve method
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2-88ct Metodu
(Normalizasyon Metodu)

o ACt kontrol=hedef gen ct-housekeeping gen ct (a)
o ACt deney= hedef gen ct-housekeeping gen ct (b)
o AACt= Act kontrol - Act deney (c)

(a)-(b)
Kuvvetli deger = 2-4Act

= 2¢ Kontrole ve housekeeping gene
gore normalize deger




0 SPSS

o Tek yonlu ANOVA (Varyans analizi)
o %95 guven araliginda sinariz.

o p=0.05 degerine gore

P<0.05 anlamil

P>0.05 anlamsiz




Comparative Ct method

ARN

L

ACt=24-14=10

Ct =14 Ct=24 Cycles

B Endogenous control
B Target gene



What if we add the double
amount of cDNA?
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ACt=23-13=10

Ct=14 Ct=24 Cycles
Ct=13 Ct=23

B Endogenous control
B Targetgene



Comparative Ct method

- Calibrator
ARN' T t=0Q ARn' T t=12h
Ct=15  Ct=35 Cycles Ct=15  Ct=30 Cycles
ARN T t=24h ARn T t=48h
..v""'-__ _‘,.-"'_'_
Ct=9 Ct=24 Cycles Ct=14  Ct=34 Cycles

B Endogenous control M Target gene



Calculation of expression Results

* First step

ACt: Normalisation to Endogenous Control

» Second step
AACt: Normalisation to Calibrator

2-AACt

2 4= 16

* Third step



1996
ABI Prism® 7700

1998
LGeneAmp © 5700

2000
ABI Prism®
7900

2003
ABI Prism®
7000

ABI Real Time PCR Cihaz

|

2005
Applied
Biosystems
7300/7500
7500F

2007
StepOne™ and
StepOnePlus™



Roche Applied Science

LightCycler 1.5 & 2.0 4 “E !
LightCycler 480 |

—
—

LightCycler Nano vb. S r— >
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o Roche Applied Science

LightCycler 1.5 & 2.0

LightCycler 480

LightCycler Nano vb.
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o LightCycler 1.5 & 2.0

LightCycler (LC) dunyadaki ilk
kalitatif ve  kantitatif PCR
sistemidir ve sizlerin yapmay!
planladiginiz calismalar kadar

cok yonlu ve esnektir
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O Light Cycler 1.5 & 2.0
20° C/sn’ de i1sI degisimi

saglayan hava sistemi
lle normal PCR’dan
10x hizhidir.

Tum calismalarda,
boroslikat yapidaki
ozel kapiller tupler

kullanilr.
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O Light Cycler 1.5 & 2.0

32 adet kapiller tup yerlestirilebilen carousel, bir tam
donusunu 5 sn de tamamlarken, bir ornek olgcumu 20
milisaniyede gergeklesir
Ornek hacmi ve

yuzey orani, deteksiyon
Islemlerinin optimize

gerceklesmesini saglar.
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O Light Cycler Assay Format

SYBR Green |

Channel 530

Karakterizasyon &

Kantitasyon

HybProbe Probes ,"m:'ﬂ"" ?‘“‘“

Channel 640 & 710

Kantitasyon & Mutasyon LU LT T
Analizi HUTELEL R PR T LAY
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O Light Cycler Assay Format

TagMan Probes

Channel 530

Kantitasyon & Mutasyon

Analizi TV T T
Wl ﬁn]mﬁ .a!!h

SimpleProbe Probes R = Reporter (Fluorescein)

Channel 530 L = Linker

Mutasyon Analizi

Qs s
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O Light Cycler Assay Format

Assay Detection Reporter Dye Application LightCycler” | LightCycler®

Format Channel 1.5 20
SYBR Green []530 SYBR Green | Product X X
Characterization
Quantification

HybProbe  [610 LightCycler® RED 610|Quantification |- X
Probes 640 LightCycler® RED 640|Mutation Analysis| X X

670 LightCycler® RED 670 - X

710 LightCycler® RED 705 X X
TagMan h30 FAM Quantification  |X X
Probes h60 VIC, HEX Mutation Analysis|- X
SimpleProbe {530 Fluorescein Mutation Analysis| X X

Probes
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O Light Cycler Software

Roche Molecular Biochemicals

Tum veri ve LightCycler Software
Version 3

reaksiyonlarin Aun

Data Analysis

kontrolunu saglayan,

Edit Graphics Defaults

hizli ve kullanimi kolay

Log On As Different User \}

bir software co A




A H K A R A UNIVYERSITES.I
L]

BIiIYOTEKNOLDJI
RGCI' Time PCR - ® e N 5 T [ T T 5 U

O Light Cycler 480

Orta ve ¢cok ornekl
(high-throughput)
real-time PCR
uygulamalarinda
sira digl dogruluk,

cok yonluluk ve hiz...
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O Light Cycler 480

Kaynaklari maksimumda kullanarak
40 dk "da 40 déngii

Pasif referans boyalarina veya normalizasyon plate’ lerine
gerek kalmadan islenmemis data analizi

Yaraticl “pinhole teknolojisi” ile her 6rnekten ayri ayri
data toplama imkani

96 veya 384 well plate ’leri secme ve 2-3 dk icersinde
basit bir sekilde degistirme kolayligi

Sistem LIMS software ara fazi ve/veya otomatik plate
yukleme robotu ile lab is akigina uyum rahathgi
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O LightCycler 480
Standard Peltier block LightCycler® 480 thermoblock

Orijinal “termal blok cycler” teknoloijisi ile
plate “in her noktasinda,

es sartlarda reaksiyon...



Real Time PCR
O Light Cycler 480
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Assay format Excitation (hm) |Detection (hfn) | byes ™ | Application °
SYBR Green | 483 530 SYBR Green || Qualitative
detection
Characterization
Quantification
HybProbe 483 533/ 610 Fluo - LC® Quantification
Probes 533/ 640 RED 610 SNP Analysis
533/ 670 Fluo - LC®
RED 640
Fluo - Cy5
Hydrolysis 450 500 LC® Quantification
Probes 558 533 CYANS500
483 568 FAM
615 610 VIC/HEX
523 640 LC® RED 610
470 LC® RED 640
Cy5
SimpleProbe 483 533 Fluorescein | SNP Analysis

Probes







;‘Q Seleck aninstrument and amn experimsnt teirplabe File bo nun a neve experiment. Load the reaction plake into the instrument, Ueen click Starl R, L7

Select Instrumant

- - -
| b |
FOSSANTAREFLOL FOSSANTAREFLD1 FOSSANTAREFLO2
REALY REALDY READY

Enter Experiment MName and Location

* Experiment Name:  [2010-03-28 164413 Location: [/ilA7 Software w1 Dlexperimentsi2010-03-28 16441 .eds -
Barcode (Optional) | Corments (Optional): -]
User Mame (Optional): | =]

Select Experiment Template

* Eyperiment Terrplate File: | Di\Applied Biosystems\Via? Software v1.0\confightemplates\via?_TaaMan_aray_Std_Curve_Template.edt -

Samples

Sample
| Hrowse

You may import a plate setup file or a sample definition text file, Alternatively, you rmay
drectly edit the sample names in the table to the left, or copy and paste samdle narmes
from a spreadshast,

pa 1

Experiment Setup




Bilgi Aktarim Kapasitesi

O Excelden direk ornek isimleri aktarimi

O Ekstra 6rnek bilgileri aktarimi

Well Sample Name ID Age Sex Weight HairColor Smoker S — well Table
1 Sample 1 1 22 Female 25 black Yes :
2 Sample 2 2 25 Male 26 brown No
3 Sample 3 3 45 Female 50 blonde Yes ~ _ _ — _
4 Sample 4 4 31 Male 33 red Yes E Show in Wirell: W Select wel: W Views Legen
5 Sample 5 5 29 Female 46 grey No
1 |2 3|4 [s]e |7 [s8]
Ak 3E AR . -
B -
— Sample: Sample 1
C Custom Property:
ol w|ID 1
— Age: 22
E| ¥ sex: Female .
F| | Weight: 25
— HairColor: black
i Smoker: ‘e .
H i - .







Tek Platede TagMan® ve SYBR®
Assays Calistirabilme Imkani

ViiA™ 7 Softwarede Filitre Secme Ozelligi

un Method

Jeaction Wolurme per Well: | 20 L

Graphical View
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j% WIC 2 r I
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RO¥ Ird

1elt Curve Filter

Rewert ba DeFaults

Ernission Filter
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ROX r

TagMan Assay ve SYBR Assay
Calismasi

Amplification Plot
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Endojen Kontrol Secimi

o En iyi housekeeping geni belirlemedeki yardimciniz.

o Orneklerin genelinde genlerin genel CT dagilimini
degerlendirin
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Genotipleme Optimizasyonu

Allelic Discrimination Plot
Plot Settings

Ortadaki Kimelenmeler SNP ssay: [P Assay 1 7] Apply Cal: [Urdetermined =]

|g|n ideal DongU|er| Plat Type: ICartezian vI 2 2 SMF Assay Flags Found!

Scrol Bari Kullanilarak h R & M A L alg il =
Optimal Kimelenme Allelic Discrimination Plot

Belirleme
- dg,

o Kazang: Optimize

o . ®
Protokoller y o>
T a0
10
0.0 ] m.
0.2 07 1.2 17 2.2 27
Allele 1

- Lagend
#Homozygous Allele 1/allele 1 s Homozygous Allele 2/ Allele 2
# Heterozygous Allele 1/Allele 2 xUndetermined

|III|IIII|IIII|IIII|IIII|IIII|IIII|IIII
1 5 10 15 20 25 30 35 40

( Options 3




Gercek Zamanli Genotyping

Allelic Discrimination Plot
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Coklu SNP Genotyping!

Allelic Discrimination Plot

239 123 SMP Assay 1 Multi nonMGB Unknown Allele 1 Allele 2
* 239 123 SHP Accoy 2 PE-RrariMGE e EHAER Allele 2
SMP Assay 1 Multi nonMGB Unknown Allele 1 Allele T

y SMP Assay 2 Multi nonMGB Unknown Allele 1 Allele 2
' i Allele 2
241 K1 SMP Assay 2 Multi nonMGB Unknown Allele 1 Allele 2

Allele 2
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TagMan® SNP Genotyping Assays:

Assay Type

Description

TagMan® Pre-Designed SNP
Genotyping Assays

4,500,000 human SNP assays designed in-silico
160,000 population-validated SNP assays

70,000 assays that target gene-coding regions

Mouse TagMan® Pre-Designed

SNP Genotyping Assays

> 10,000 Mouse SNP assays designed in-silico

TagMan® Drug Metabolism
Genotyping Assays

> 2,600 assays that target SNPs in > 220 genes known to be part of
drug metabolism pathways

Custom TagMan® SNP
Genotyping Assays

Custom assays designed around customer’ s SNP of interest —any
possible SNP, any genome




he 7500 Serisi Real-Time PCR
Istemleri

A




The 7500 Serisi Real-Time PCR
Sistemleri

Easy-to- GEX Service Fast | HRM |21 CFR 5 colours
use Study | install PCR part 11
software module*

7500 Evet Evet

7500FAST Evet Evet Evet Evet

*requires SDS Software 1.4



7500 Allesi

Cihazin Kullandigi Lambalar

Tungsten Halojen | amba

Tungsten Halojen Eksitasyon
Lambasi:

2,000 Saat Calisma Sdiresi
Kullanici Kolay Degistirebilir

Lamp Status / Replacement @

Current Lamp Status
Condition : Unknown
Usage (Hours) : 0:0
Lamp Current : 0:0
Date Last Replaced :
Replace Lamp
You must reset the lamp timer

after replacing the lamp. :
[NOTE: The lamp timer can only be fiese: Lawes Tine

reset when the instrument is idle.)




Yuksek Performansli Boya Araliklari

Standard Boyalar:

FAM™

TET™
VIC®
JOE™
NED™
TAMRA™
ROX™

SYBR® Green 1 Dye 528 nm

530 nm

540 nm
954 nm
954 nm
576 nm
582 nm
610 nm




IVD |CEIVD kits Sample Setup |Open Security | Time to Result Service & Support
flexibility
Software |[features
Fast © BCR/ABL1 Quant | Tube strips © © Standard (90 min) On-site Dx service,
(CE-IVD) from
Asuragen 96-well plates Fast (30 min) © 00
©O0O ©O00O
Roche LC2.0 © © Capillaries Only [© - Fast (30 min) Standard RUO
service
© © O
© O
Roche LC480 ® Onlyonit’s plates only © © Standard (90 min) Standard RUO
MDx brother, _ service available
the z480: K- |© © Fast (60 min) (onsite)
Cepheid © © Cartridges Only [©®© ® Fast (40 min) Limited service team
GeneXpert
© © © ©
Abbott m2000rt [© © Tubes, strips ® ® Standard (90 min) Standard diagnostic

96-well plates

©O0

©

service available

© O




Real Time PCR

Assay format Excitation (nm) | Detection (nm) | Dyes Application
SYBR Green | 483 530 SYBR Green | | Qualitative
detection
Characterization
Quantification
HybProbe 483 533/ 610 Fluo - LC® Quantification
Probes 533/ 640 RED 610 . |SNP Analysis
7 Fluo - LC
533/ 670 RED 640
Fluo - Cy5
Hydrolysis 450 500 LC® Quantification
Probes 558 533 CYANS00
483 568 FAM
415 610 VIC/HEX
523 440 LC® RED 610
670 LC® RED 640
Cy5
SimpleProbe 483 533 Fluorescein | SNP Analysis

Probes
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O Light Cycler Avantajlari
Hizli PCR performansi (1 saat)

Gunluk calisilabilen yuksek ornek miktari (~200
numune/gun)

Duyarli (< 5 kopya)

Tekrarlanabilir (CV < % 2.0)

Esnek ve gelistirilebilir calisma sahasi
Genig dinamik aralik (10 - 1010 kopya)

Kullanigl ve estetik dizayn



Real Time PCR

O Light Cycler Calisma Sahalari - |

o Gen Deteksiyonu
Spesifik DNA/RNA deteksiyonu (onkoloji, vs.)
Spesifik tarlerin deteksiyonu (bakteri, virus, vs.)

Patojen deteksiyonu (legionella, anthrax, vs.)
Antibiotik dire¢ taramasi (MRSA, VRE, vs.)
Su kalite monitorizasyonu

o Gen Ekspresyonu
Minimal residual hastaliklar (MRD)

MRNA ekspresyon seviyelerinin deteksiyonu (sitokin,
kemokin, vs.)

Dozaj bagimli gen defektlerinde kantitasyon
(kromozomal bozukluklar)



Real Time PCR

O Light Cycler Calisma Sahalari -

o Genotiplendirme
Kanserde mutasyon deteksiyonu
Pharmakogenetik
Genetik Tarama
Evrim calismalari
o Gida Guvenlik Testleri
GMO deteksiyonu
Gida Patojenleri (Salmonella, E. coli, vs.)
Maya bozulmalarinda tarama
o Gen knockdown

Genin susturulmasinda siRNA calismalari
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Tesekkurler...



