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Isima o6zelligine sahip molekiiller
kullanarak PCR’1 olusurken izleme
ve miktar belirleme yéontemidir.
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« Gen ekspresyon analizlerinde
—Kanser arastirmasinda
—llag arastirmasinda
» Hastalik teshisinde
—Virts miktarinin saptanmasinda
» Gida testlerinde
—Gidada bulunda GDO yuzdesini saptamada
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Ornek: BRCA1 Ekspresyon Profili

BRCA1, tumor supresyonunda rol oynayan bir
gendir. BRCA1 diger genlerin ekspresyonunu
kontrol eder. BRCA1'in ekspresyon seviyesini
izlemek i¢cin gergcek zamanli PCR kullanilir.
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Background

BRCAI possesses a number of features common to transcriptional regulatory proteins, suggesting that
it may regulate the expression of one or more downstream genes. It is important to determine which
genes are transcriptionally influenced by BRCAI in vivo to explain its role in tumor suppression and in
cancer development. In our previous study, 3 BRCA1 overexpression system enabled us to define the
genes whose expression levels were induced in MCF-7 breast cancer cells by using the PCR-
dependent suppression subtractive hybridization technique

Herein, we report the preliminary results obtained from our real-time expression profiling of normal-
matched primary breast tumors for six genes, three of which were previously reported [11. The v
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Ornek: HIV teshisi

HIV enfeksiyonu icin ila¢ tedavisi genellikle “viral
yukun” izlenmesine baghdir. Gercek Zamanlh PCR,
hastadaki virus RNA miktarinin dogrudan
olculmesine izin verir.
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Ornek: GDO'lu gida iceriginin yiizdesini
belirleme

Laboratuvarlar, transgenik ve yabani tip
DNA’nin miktarini élcmek icin Gercek
Zamanh PCR kullanir.
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Ensuring the integrity of your product.
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Food Science Center
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Food Safety & Quality Solutions

Education Food Safety Solutions

Auditing Consulting Lab Services

Genetically Modified Organisms

If you're grappling with GMO export regulations and labeling claims,  International Regulatory
or organic standards, we can help you ensure the integrity of your ~ Requirements
product through our "GMO Integrity Program.” Jodene Jurgens Ph.D., o o
Silliker, Inc. lowa Laboratory Director Qualitative and Quantitative
Analysis

Our GMO solutions will help you understand the legal and scientiic aspects  Cagse Study: GMOs in Odd
of GMOs and how they impact your business Places

Silliker Operating Excellence

. C ions and scientific di ions with technical experts o0 Bogine With Laborato
Begins With Laboratory
your praduct, process and client needs. We'll keep you informed of Design

new regulations
Audits to Monitor your Process and Program. Silliker professionals
can help you with your suppliers' product specffications, pinpoint CCPs
and potential saurces of cantamination in processing and evaluate your

preventative and control measure
Testing your product to validate the effctiveness of your preventative
measures through *realtime” PCR. This state-of-the-art technology
provides two types of results, screening and quantitative using an
extraction technique developed by Danone Group, a leading food
company in Europe. This extraction technique. coupled with the
industry standard technology of rzaltime PCR. delivers highly
sensitive, accurate, and reliable resutis

GMOs can be introduced inadvertentlv into products throuah various stages of
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KLASIK PCR

- PCR sonundaki uriinler (amplikoniar)
saptanir; analiz edilir.

“REAL TIME PCR”
(GERGEK ZAMANLI PCR)

- PCR devam ederken ortaxa cikan
urinler saptanmaya basladig: anda
degeriendirmeye alinrr.
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Real Time PCR Klasik PCR

* Kisa siirede sonuc¢ * Yaklasik 4-5 saat
elde edilir (yaklasik surede sonug¢ elde

1 saat) edilir.

e PCR sonrasi islem * PCR sonrasi
yoktur. elektroforezie

e Mutajen olmayan goruntiuleme yapihir
floresan boyaYar  Etidyum bromiir
kulanilir. mutajen boyasi

 Kantitatif sonuc kullanilir.
ahinir. e Kalitatif sonuc

e ilgili gene ahinir.
Spesifikligi * ligili gene
yuksektir. spesi ikligi Real-

ime PCR’ye oranla

daha dusuktur.
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REAL-TIME | Fiber
PCR < TUp iginde olusan
fluorescence
saptanir
< Amplifikasyon g Lens
sirasinda (s
!! Tube
saptama yapilir
Thermal
M . Cycler

Base
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PRENSIP

eReal-time PCR’In
Prensipleri

< Bir floresan raportorin
kantitasyonu ve tanisi
uzerine kuruludur.

< PCR urunlerinin
miktarindaki ilk onemli artis
(C; - threshold cycle) hedef
template’in baslangic miktari
ile orantihdir.
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Floresan
Prob
Sistemleri

< Hidrolizasyon problar

e (TaqMan (PE Biosystem),
Beacons, Scorpions

< Hibridizasyon problar
(Light Cycler (Roche)
< DNA’ya baglanan (binding)
boyalar
(SYBR Green)
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Svbr Green
Floresan
boya

dYalnizca cift zincirli DNA’ya
baglandiklarinda floresans veren
boyalar (Cyber green 1) kullanilarak,
amlifikasyona baghh DNA artisi, ortaya

cikan floresansin miktari ile
olculmektedir.
dPrimerin baglanmasini takiben

gerceklestirilen uzama asamasinda
hedef DNA’nin c¢ift sarmal hale
gelmesiyle DNA’yva baglanan “cyber
green” miktan artmakta ve buna bagh
olarak yayillan floresans miktarnnda
artis gozlenmektedir.
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SYBR i. Denaturation Step
GREEN > ©

SEEESEENEE ... -

2. Annealing Step
F

SYBR-Green | _I'F"I_- D a =
SaciESESEESEEEEE ==

3. Extension Step
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Tagman

Probe Intact, reporter s quenched

Forvard
Frimer
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Primer

e TagMan sisteminde 5’ ve 3’ uclarindan
florokrom maddelerle isaretli prob
kullanilimaktadir.

* Prob’un 5’ ucunda raportor florokrom (6-
carboxyfluorescein =6-FAM), 3’ ucunda ise
baskilayici florokrom (6-car oxx-
tetramethyl-rhodamine =TAMRA)
bulunmaktadiur.

* Prob, tek sarmal hale getirilen hedef
molekiil uizerinde, primerlerin baglanma
bolgesinin arasinda kalan yere baglanir.
Prob-hedef molekiil arasindaki hibridizasyon
devam ettigi siirece raportor florokrom
maddenin sinyal olusturmasi, 3’ uctaki
baskilayici florokrom tarafindan
engellenmektedir.

* Primerlerin hedef niikleik asite baglanmasini
takiben baslatilan primer uzamasi prob’un
baglandig: noktaya kadar geldiginde
sentezin devam edebilmesi icin Taq DNA

olimeraz enzimi 5°—-3’ niikkleaz aktivitesini

ullanarak probu 5’ uctan yikmaya baslar.
Boylece raportor florokrom serbest hale
gecer ve sinyal olusturur
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Exponential Faz
Linear Faz (yuksek farklihk)

Plateu Faz (End-point)
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Figure 5: PCR Phases in Linear View

Aves of Delpction

for Heal Time.
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Exponential Linear

Tradibonal
PCE deiecden

Ethidium -Gel
Detection

Cycle £
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Exponential PCR iiriin miktari her siklusta
Faz tam olarak iki kat artar

Reaksiyon spesifik ve tamdir
Reaksiyonun Etkinligi %100

dur
Reaksiyonun tum bilesenleri
tazedir.

Figure 5;: PCR Phases in Linear View

Area of Delection

for Real Time.

Ethidium -Gel
Detection

[DNA] Exponential

Linear

Cycle #
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Linear Faz <*Reaksiyonun kompanenetleri
#yiiksek tiikenmeye baslar
arklilik) <*Reaksiyon yavasglar

“*Olusan PCR urunleri degrade
olmaya baslar

Tradibonal
PCE deiccten

Figure 5: PCR Phases in Linear View

Area of Delection

i ime .
v Beal Time, Ethidium -Gel

Detection

[DNA] Exponential

Linear

Cycle #
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Plateu -tG-eleneksel PCR larda jel bazli
ani

Faz (End- *Reaksiyon sonlanmakta

pOi nt) °:ﬁgg£itjgleri degrade olmasi

Tredibonal
PCR detcctisn

Figure §;: PCR Phases in Linear View

Ares of Delpction
i iTHe .
* Real. Time, Ethidium -Gel|
Detection
[DNA] Exponential Linear

Cycle #
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Ct degerleri,
numunenizdeki niikleik
asit miktarinin ters
iliskilidir. Dusiik Ct
degerleri uksek
miktarda hedeflenen
nukleik asidi gosterirken,
Kl‘iksek Ct degerleri

edef niikleik asidin daha
diisiik (ve hatta cok az)
miktarlarini ifade eder.
Tipik olarak, 29
dongiiniin altindaki Ct
degerleri bol niikleik asit

osterir ve 38 donginiin
uzerindeki Ct degerleri
minimum miktarian
gosterir.

Fluorescence

Ct Value

Sample

Threshold cizgisi

e — — —— ——— ——— —————

No Template
! Baseline !

Number of Cycles



4 units 1 unit 1/8 unit
Ct=23 ct=25 Ct=28

5000000
4500000 +—
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What if YOU started with EIGHT times LESS
DNA template than | did?

N a z N

Cycle Me ou
25 1,000,000 125,000 «
26 2,000,000L\i 250,000

27 4,000,000 \gsoo,ooo
N

28 8,000,000 1,000,000
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Gercek zamanh PCR cihazlari UG ana
bilesenden olusur:

1. Termal Donguleyici (PCR makinesi)

2. Optik Modul (calisma sirasinda tuplerdeki
floresani tespit etmek igin)

3. Bilgisayar (floresan verilerini anlamli
sonuglara gevirmek igin)
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Beam splitter

! Emitted light

Fresnel lens
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Gergek zamanl yazilim, her kuyucuktaki
floresan sinyalleri anlamli verilere
donusturur.

1. PCR protokoliinii ayarlama™
2. Plaka duzenini ayarlama 3 -
3. Veri toplama.
4. Veri analizi.
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 Bu grafik gercek zamanh PCR
calismasindan elde edilen bazi gercek
verilerdir.

e Bunun gibi veriler, bir seyreltme DNA dizisi
hazirlanarak kolayca uretilebilir.

Fluorescence
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