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3 Abstract
Background: Employing non-fluorescent quenchers in Real-time PCR is appropriate for gene

expression examination.

Objective: The objective of this study was to compare Real-time PCR fluorescent and non-
fluorescent quenchers in standard amplification plots of delta-6 desaturase gene in PANC-1 cell line
culture.

Methods: This analytical study was conducted in the Reference Laboratory affiliated to Qazvin
University of Medical Sciences in 2012. Human pancreatic cancer cells (PANC-1) were cultured in
75 em’ flasks, 3x10° cells were seeded in 6-well plates and were treated with specific intracellular
signaling drugs. Changes in expression of delta-6 desaturase gene were examined with fluorescent
and non-fluorescent quenchers using Real-time PCR in equal conditions, separately. Data were
analyzed using student T-test and gene expression results were analyzed using AACT method with
the assumption of 100% efficiency.

Findings: Employed quenchers showed different absorption of the fluorescence emitted by the
reporter and caused different results in Real-time PCR. Using non-fluorescent quencher, the
amplification plot was more precise and its baseline was lower. Therefore the signal to noise ratio
(S/N) was decreased. Also, the Threshold cycle (Ct) value was lower because of increased Tm
(melting temperature) and decreased non-specific bindings.

Conclusion: With regards to the results, non-fluorescent quencher is more appropriate compared to
fluorescent quencher and can be a better alternative for current quenchers especially in allelic
discrimination and SNP (single nucleotide polymorphism) studies.

Keywords: Real-Time PCR, Delta-6 Desaturase, Cell line

Coressponding Address: Maryam Darabi, Tabriz University of Medical Sciences, Drug Applied Research Center,Tabriz,
Iran

Email: mdarabiamin@hotmail.com

Tel: +98-912-8803471

Received: 24 Apr 2013

Accepted: 11 Sep 2013


https://core.ac.uk/display/35277463?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

a e AT (53 5 53T Ve g 55 ()0 o)l oadia Jlu e (S psle oK1 oo alone A

LW 4> Real-time PCR gy Com ygld puf g Couw y9ld glaouliS pigold dun Lo
PANC-1 03, Johw CuiS 43 31,95lwd T-UI5 (5 3 It puinSudalno]

g

ool LI e 58 T b g0l (B S

g

i o) 35 Taslalad b g 5 T Sleges 50 50

9 (S pole oKl (oo 5 (Jobo Slaios S50 by (sordon Jloliel #

05 (S pale o (as)h )l Slaid S50 Gl (condon sl s

938 (Sb pole oKl (S5lgSSgn byl WlB)S

9 (Sbjy pole olSiily (JoSlge 5 (Jobe liios S0 S Jlolinl s

9 (Sbj pole olStily (JoSlge 9 Jobu liiod S po pulibiog Sin Sliul

8 (SBjy pole ol (29)l3 (93 SliiS S 5 g a2lpe (b pole 23S (il (conbg Jldliwl s

SANVAYVEYY a5 ¢ 91> (63,0l Slaing 18 pe oy (Sdip pole oKl ¢y 1 Jghume odimngs ()l
Email: mdarabiamin@hotmail.com
AV/EIY 1 by o) AYIVIF bl Gy

daS> H
sl caslio 5 o e gl Real-time PCR i) 55 Ciuygldpué (sloodisS (sgels 5l aslitwl 1dipe

5 plol Real-time PCR golis 4 dn g5 b cinnygld pé g Cotnnyold 008 [og0ls 95 93 o blg5 dunlio jolato 4 ddlllae s

Sl Gl la gl 3 plosl (938 (S psle olSily il ) olKitplof] 337N Lo 55 (Lo adlllas ) s pdg 9 3190
= o slag s b cov s 5 claculy )3 Joho ¥xV 7 uges 505 iS5 g S (g yta 5l VO slacSd ,s (PANC-1) (L
5503 )L g Syl 048 hgals b sk S5 LSy Ll 53 5lhglos P () Glo jei (e g 238,518 (Jgbe 01900 ol sla JiSew
Voo DS (6,8 L AACT Ubgy olly 9 (5 oolel 9051 b bmodls s owy Real-time PCR g, b cunnygld it 008 yogels b
a5 Juldos Ao

oM us Real-time PCR I Juols gols j3 colas cuel {Reporter) (5 i)l i coglite Ll b (599 (lvossS ool saidl
Sielee]

e e ¢ ool SYlasl ials o (Tm) God slod il s ay ol e 008 5g0ls 1 ookl b .cdly ials NOISE
cdb el 35 (CT) wbiwl oy93

4 Jl&A—A&J Cmns w); L)J] 4909 )’Q‘Jb (Base llne) t\:l) bi - ‘)m 9 )Jd,«_@.) ‘W)}b)& b.&usuuyob )l odlazwl PM i

loos S (5aels (gl (oo S ls g pulio Cuuygld 4 o i yald é 0aiS (bels I edlitl dadidly & dn g b 1§ S Al
.3¢ (single nucleotide polymorphism) SNP g la ) ascis claaddlbs ;5 ogad 4 ¢ Jgliie

Jsl 03y jlyg5lwd #-1> « Real-time PCR :laajlganls

oo K
b 53 b (g g (03l sl a6l Jbo > puddge 655 lawgs PCR (g gl 5l
uv9y {Applied Biosystems) ABI <5, i Vaa% g ol wlid G (ol gl Joo NAAY
Sl ey ol e 4 1y Real-time PCR L g o3lw b9y PCR an 31 .ael 549 4 (o308
U9y ol MasS yme Sl elgusl (s, Sl 055 L cbieysls s g (eospbe slb Cudgime

ol Syl sla JoSge oS @ 1) 585 (jlu o8 ) J x5S g ey b cel loj Job



14 OLSen 5 Sloger Grlgr S5/ ogy Sy sl b 5 iy 4l (Gloo S 5 gl auus e

0138 ool (o yigly Citusygld oS (hgals g

0liS yogels pl.cuwl Real-time PCR )5 odlaiwl 5,90
PSS oo & Vpana &5 ol it gls S5y S,
Oles dn 9> ol AlBiS 1D gy 0,8 4 FAM
0)9)_‘0‘ u_la cJ._wu.o odolanwl Real-time » ("9‘) LA&.’>
04 S yogel S pl a4y LaoaiiS ghgels 3l (6,500 g9
D9 o iy (MGB-NFQ) ciuy5ld yue
b iy o g Conl (uilioygls i 036 MGB-NFQ
S35 53,5 oS 5 igns g Colaygls (ol sals
o) 5l ool piren g o Lalejl s iljl
BN dzjl Glojen o (Blge )3 0aiS h9els £
Csl (onSh (Ao gslinh ) 29 00 odlil
539500 W g o ol 55 b ()5 (sl
(S s cado YL 2D b A8 Cle & Ciias jd
s 9 Lagi ol 4 baye sbradlas 2! )
cope Ml gl aygubse 3 DNA (cla Jlgs
et isw cde 4 (Tm) ©gd glod [inli8l S
M) el oY eyl > DNA (Sas8 L 4 oigs
ool 8 551y SeleS Ggy l edlawl ISl ol oyl
A Coad VY BV Jsb b Cinoygld e g p) LS 0
By Gioliel el o (Couwyold gy YO LYY Job
i Vo5l 58 8 s & Pagi o gy Sl
«9d cled Ll b cdds (e o Gasdl )
2 48 Db o aul) wlond Juate Cawydl b Cawyd
5 (Allelic  discrimination) La I jas s
35 Cumnl baasilS 5 S5 b ygo b Sinliys

s Cannd a3 €95 ol 1 o0kl 0jgpel ¢ JS 50 Flsls
)

.

Db dpog Fikn S el
53 038 D950 w135 9 w3l ool 5yl F=Lds

Lo glalpe oy bl 4 Sdgd dowl fodd ponno
Sheluws (pl sy oo a5 & g Cawl Y ob (slae oo

S 3o Job 33 iloss oo o8 (5 b &0 5
ol

Real-time o drwg L <8, 0] 05950
I, SYBR Green 4 Taq Man ¢;Luw, 5l (cla g,
—olkaizlye 55, SYBR Green .cowl 03 2l )3
h9) 2 (g 29—be Jaie 9290 (Slaid) 9
aS ilwysls Hlulis slacgy oS L Taq Man
4ol 4y SIS S ol o g 2gbie pll ol
J_»aﬁpga)_iv' dn_ablad_\a.&_usuoyobgi_,‘aa'
295 (551 08 gals scogyy Juail 1 5 gt e
oibaysls uilsgsy (6551 JLiil dliwg 0 1) (gt
SO Js¥s JiSew 9 ol 50155 5 (FRET)
aS cul (6403 FRET cidds (0 .08 o igels )
0 08805l o 3 g b B3l ey g3 of (b
53l e JEsl o (Solaen jd obpldy Jo5do 4 0
oLl )3 gy (585 )8 5 Baa JIg5 329 &0
3 0a S Sogels 5 SIS 5 4525 ¢jlyedy Taq Y &
daxd ol ) iliopgld STy Coles 3 g oo b o
o Lol s (65,1 JLasl 992 3 -cunl PCR (b
Oljee 9 038 (gals 5,5 0135 (S0 5 Al
buwg b o Qla g SIS @dadd (o Sligen
P dl)_’ u_w}alb- 03950 .b)l.) u_i:.uu odisS u»y:l.’>
obaidl Cgyy y3 oA hgals g SIS ci
Taq Man Cgyp g5 93 Cuwl pgyinsSlVe U Y'Y dgus
il 0l dlgiuduy ABI 8 4 bawgs

BTSS0I
(tetramehyl rhodamine, acronym , TAMRA)
Ci—wyl8 1 0 S igel S g,y ) -
(minor groore - binder , MGB - NFQ)




055 e /NFAY (65 5 5TV (o 53 () 0 osled comitin Jlu ¢ 538 (S, pske olSiils ale dlma Y.

P celw YA Gt 4 b ol b_\m A odlaswl aals
Slasls o gy cuis s 4SSl ol,S ol 45 0 YV
RNA .5 plodl (triplicate) b dw &g 40 Cudy
QIAamp RNA Purification cuS lwg Jolw pb
S5l pie 5l Glabl (4l 5 gl 5l (QTAGEN)
s> RNA  os 3 oaan il 8l euS” 51 DNA L
(RNase-Free DNase Set Kit, QITAGEN) DNasel
b we pL_SRNA i o & odlawl
NanoDropND-1000 jiegigde Sy
s =50;ll (Technologies, Wilmington,DE,USA)
MO J5 L 5ys89 5l I RNA codes” 51 labol (6l

gonS ol —en a5l ST _op
.35 edlawl (fermentase) Fast digest green buffer
Maxima first strand S jl cDNA jiw ¢l
=i oslewl cDNA synthesis Kit (Fermentase)
s Reaction Mix ¢ pLi RNA I Jg 09,500 Vo o

2 93y JoogySn Vo (olag ooy 05|
614—315 ave ).li;.l TY3S oK )

.cé)5 1,8 (Veriti 96 Well, Applied Biosystems)
A 883 V0 dxd VO ) Addd Vv Gygo 4 yamwbsS
oLl b .as plol dsjd AD )0 4ddy O g ax 0 B0

S 395 5 il 1o 1 dlge den (gol> Aals S )
L oad jiw cDNA ol e i Jobs bl

Sl Olpagil g (yregil Y8+ Gl yegighg xS
J5 55599yl 51 €DNA iS5l el (gly g 0

Sl g 2 Loy g il -0 odlisl ;)51
5t CDNA I i A plool BLAST ligabl

9> ©9n b (oise g TAMRA (g9l> g0 L 00
A5 )y NFQ-MGB

ieon s yeiln Sy
Forward primer (F), Reverse primer (R), Probe
(P)
FADS2 (NM_004265)
F 5'-TTACAACATCACCAAATGGTCCAT-3’
R 5'-GAAGGCATCCGTTGCATCTT-3'
P 5'-CCAGCGGGTCATCGGGCACTAC-3’
GAPDH (NM_002046)

0355 Wilo Jobo (olid (sl 0255 cllad )3 conee
la i 4 el 83 bl sl sudl
sbmosisS (ogals 1 19iSb (05 cnl 59y 2 05 Pl
i ygld 00 S Jogel s g 0a i ool Cuw ygld yue
a1 0l 635 TAMRA woslil 350 Jsloce
018 sels g9 9 oUilgs dumlio Bum |y adlllas
Real-time zuls an dagi b Cinwygld e 5 Cuinnygld

.15 plsl PCR

g 5 bl pg5s (S5 ple o815 )
WU S ,» 4S5 GW0742 g AG1478 <PDI80S9
e ko G JiSe 3 Sloe r (Sglite § (polais
S 8,5 jl 45, EGFR 3 ERK-MAPK
Shgles P () Gl s oy Sl ad )l 5
AL Gl ys (sLnJgls) PANC-1 Jols 03,
5 )l B g gl gl (Jobo L 51 (bl
S b e )3 (6o 5l YO Sl o b Jolw
> pyw Juoyd Vo gols RPMI1640+Glutamax

9 Ok e > Mol gV ee g o
2PLgSl ) Grlogt sl st (oo )3 p)59)S00 N1+
3y S il ax YV 13 g CO2 wo > B (g9l obyo
@S Lo LA La ol (84 .00 00> culS
by sl we 55,8 Juall, M
WA Jite slals £ slacuy 4 Trypsin-EDTA
0} cutS Lo il o Y L s y2 p Joko 1<
Celw VYl G w0 00l Ay opywo (g9l
35 S e 3,8 s 423 TV 3yl
9 S Ooge 4) baye slag)ls olpen 4 0jb Laea
slacdy 3 bg)ls Jobore b 2Ll oy 4y (oS 5
Olie 45 (laseS 4 fad 4y DMSO s sl
sl s s jl asyd +/Y 5l 5YL DMSO
ols=e 4 (DMSO (ol Laid) 91> (9 S Laee




Yy Q‘)&&A}u’;wtsw\.@a;b/J}J@)}bﬁj@)}bdhew&ﬁybwuﬂ

=L a5l an bgoye 00 ol ol e 5

BGFR (Lo JUSis 5 50 slagls b sl
ERK- MAPK o(Epidermal Growth Factor Receptor)
liw »us (Mitogen Activated Proteinkinases)
4 Real-time PCR o9, b Ly yuss oyl g &S 0

S5t S0l S 15b

adl ¥

sLoosiS (ool 4 bgype Sluwlne gulis dulie
»Real time PCR jl o i ygld jue g Cowwyold
e 4ol Ll (Lol S g Ban (o 5)90
A G i poll el (sloodiiS yhgals SYL (2l
395 Jhsiae sl i 5l 39 93 ol sl sl
() oyl Jgi2)

4 b yo Olewlone gl duglio =) Jgoa

Sk yold pu g ik yold (OIS S g0 5
Real time PCR 3l

e Ol oaiS 3gels | o | G 3
&b gixe
KRV L4
e Y IEVEYIYE TAMRA 0 R
OlawsY
<%0 YV/AYLY/sE MGB-NFQ N _
B394
0
NAd YAIREY/YY TAMRA S
MGB-NFQ 0
A YO/AVEY/AY sl

O S Sliwl isxie Hl3ges ;R jplie 4 angs b
Cocwygld e (slmon S Jhgel s 3l oolaiwl ¢jlygiluwd

F 5'-CCACCCATGGCAAATTCC-3'
R 5'-TGGGATTTCCATTGATGACAAG-3'
P 5'-CGTTCTCAGCCTTGACGGTGCCA-3'

Real-time PCR (¢ly p,596 )+ 50 4 cDNA
J5e9rSee N+ 0ad 5:8) CDNA G| Jga9,Sue¥ 05 (53
Taq Man Universal Master Mix II with ;|
assaymix Jgeg,5.0Y UNG(AppliedBiosystems)
) 909,50 Yo w2 &y 035000 O 309,50 5
9 sense ywly I Jseslb Yoo (g9 Assay Mix
D 4]09{)40 dllm_)?): )‘ Jyoyl., Voo 9 antisense

@W2)d B 3 ABBIY O jgo 4 (ol Laulyd
Sl Gygo d IS Foog any0 A0y adds V-
Ay B 0 @B ) Gde 4y IS K g e dx )2 Dy
owd 0 g slaslb A ey o L dw Ojgo
7500 Real-time PCR System (Applied Biosystems)

GAPDH oola_wl oy o 13 J, S
(glyceraldehydes-3-phosphat dehydrogenase)
0F > Sl )il e <80 5l umen g
pie il laebl Jaas (gly dl>yo pl )5 0 edlatwl
L5 4 CDNA 3> 4 dlge den (g9l> dnls G ¢ 3341
9=l 9 W Liulyug L SPSS jlile 5 L laosly .cé,
Voo @b 52 b ls g muy AACT (g (poll
WY NI

0l S yogel S £a5 90 dunlie (gl adllas oyl )

Real-time PCR plos! | oy cciuyold juf 5 Cainoyold
o) shgluws £=Lds 5 5 bl pinSadl, TdLmQ)b:
Ol b edlatwl (I3 J,u8 lgie 4 GAPDH 3
o oolslp (il )8y () 4 G Ban )

.5 plool Pfaffl method




a5 e ATAY 63 5 3T Ve g 53 () 0 o jled oadia Sl e 35 (S pshe ol ol dlone vy

1§ 5 ol g S0y
sleoaiss Jigeld | oolawl &8 oy Hlis pols Ly p
P Sk @hLS gl dn Cund cinygld il
» b Real-time PCR g, )0 5 ol (—wyp
g Cwyold (laoaiS (hgeld duslie 41338 sladalles
03940 g Cauolaid] (uwlus (1 1a5 5| i yald s
905 (St U (Sl sladiges 1 (63,Skee
ol Jo el 0ol L PCR s 40w > 1) DNA
039 S MGB-NFQ l osliil pl S ;5,55
3t 038 oLl sl gy 33 0955 iz sl
3ol slopydonl ol g 3l #-Ws o5 )
il o)lgon 5 oa i ool uwl Ciwyald g 0u S Jogels
) 15 olisas] s ylé (glmodiS igels

b 3) el el eams o Liss adlbe ol s
04 S yigel s ay bgyye jlasai j3 (a5l Base line
g Las ol @ cogi b dllis ol & 290 Citygli
Wy oyl ay dlale cgldie) g OB s
580 Jlasl e 4y 35 bl 0,93 e 1> pimen
o=l S al ey (eaae ialS (gyld paseus ili8l g
slagings b daosiss (hgels Colis L dlasl) )3 ol
U715 )5 Slgod dianj ) 5 (b

gy a5 Cul odds asuie (il laadlas
Wi S5 8 gyl clacislis cds 4 MGB-NFQ
oiorw layles Sl WS (o o T ples o
o Ll noise 4 JuSuw Cound 4 (lgi 0 o (2
S S gl gy 53 S (pl 8T ((S/N) 5 8
oeieysld (1als (Tm) o3 (slod l3dlcanl 5V
bl g olails glalall (ials s
M st gy ol sblse %03 ol 5 ol
29 J3 B 05 1 )3 00d ) Sl )lagel gl
Sy Aot Sy lp bglis (Jg g Jloys e3g40xe
ol g alil )90 lise (odae ialS saimd i S
0l S yogel s dy bgype M agl s ul
Olyise Ml oMy duylie b og: Cijgld s

ARn

zZN‘

5 T

-3.786x+ 3354
R¥=0.838

5 =
y=-3.785x+ 3354 i + GAPDH
15 =038
10 mASD
5
(]
0 1 2 3 4 5
lLog Total ANA(p2)

ot yold pal 0S pigold 3,luiliw! =Y Hldg0d

=0
& GAPDIM 060
1L L
e T = -31050 4 35,30
T * R =0505
" T
. —
& = -3E09:4 35.:5.&“““‘“»& .
5 Ri=1 B S
5 — -
-H-'"\-\.
. ]
H
15
a 3

Lez Total RNA [eg)

0liiS igald I oolitwl plSin puinSids
U"“'Q’l—{ l—’ w)}-‘—‘?)& Ty as sy ul.ua.’ wp)?b)_._c
3y ol 1y (oylsmastus lise cailino] 0y93 (g4

(Y 0ylads Hlag00)

el M o905

0SS wigold 6,15 maseud ylime —Y 13900
Sk y9l8 b

Amplification Plot

0.1

}.: ;...
0.0001 \'\U

0.000001
aaaaaaaaaaaaaaaaaaaaaaaaa



Yy Q‘)&&A}u’;wtsw\.@a;b/J}J@)}bﬁj@)}bdhew&ﬁybwuﬂ

6. Belousov YS, Welch RA, Sanders S.
Single nucleotide polymorphism genotyping
by two colour melting curve analysis using
the MGB Eclipse™ Probe System in
challenging sequence environment. Human
Genomics 2004; 1 (3): 209-17

7. Yao Y, Nellaker C,Karlsson H.
Evaluation of minor groove binding probe
and Tagman probe PCR assays: Influence of
mismatches and template complexity on
quantification. Mol Cell Probes 2006 Oct; 20
(5):311-6

8. Smith SA. Peroxisome proliferator-
activated receptors and the regulation of
mammalian lipid metabolism. Biochem Soc
Trans 2009 Nov; 30 (Pt 6): 1086-90

9. Qin X, Xie X, Fan Y, et al. Peroxisome
proliferator-activated receptor-delta induces
insulin-induced gene-1 and suppresses
hepatic lipogenesis in obese diabetic mice.
Hepatology 2008 Aug; 48 (2): 432-41

10. Mc Namara RK, Liu Y, Jandacek R, et al.
The aging human orbitofrontal cortex:
Decreasing  polyunsaturated fatty acid
composition and associated increases in
lipogenic gene expression and stearoyl-CoA
desaturase activity. Prostaglandins Leukot
Essent Fatty Acids 2008 Apr-May; 78 (4-5):
293-304

11. Minge CE, Robker RL, Norman RIJ.
PPAR Gamma: coordinating metabolic and
immune contributions to female fertility.
PPAR Res 2008; 2008: 243791

12. McNamara RK, Jandacek R, Rider T, et
al. Deficits in docosahexaenoic acid and
associated elevations in the metabolism of
arachidonic acid and saturated fatty acids in
the postmortem orbitofrontal cortex of
patients with bipolar disorder. Psychiatry Res
2008 Sep 30; 160 (3): 285-99

4 MGB-NFQ jl oslaiwl a5 58" (6 pSdonis 4565 oy
Ay S Ciplied 00 S (gel Sl s
oosas 4 TAMRA 15le Jglto (slaossiS igols
S—ipbsy 5 Lol —asis glaa s
Jb ol bl Solio baggilS s S5 pudyge

ool Sl g gadlas 4 5 el a5 (ol

’d)'}f ovlew *
gk e Jbo colas b Sliiss g b oyl

9 (ol SLidsd 10 g (pg3d (Sbjy pole oKy
ol o plosl olK.tils ] JoSgn

2o 50
1. Heid CA, Stevens J, Livak KJ, Williams
PM. Real time quantitative PCR. Genome
Res 1996 Oct; 6 (10): 986-94
2. Livak KJ, Food SJ, Marmaro J, et al.
Oligonucleotides with fluorescent dyes at
opposite ends provide a quenched probe
system useful for detecting PCR product and
nucleic acid hybridization. PCR Methods
Appl 1995 Jun; 4 (6): 357-62
3. May JP, Brown LJ,van Delft I, et al.
Synthesis and evaluation of a new non-
fluorescent  quencher in  fluorogenic
oligonucleotide probes for real-time PCR.
Org Biomol Chem 2005 Jul; 3 (14): 2534-42
4. Afonina I, Zivarts M, Kutyavin I, et al.
Efficient priming of PCR with short
oligonucleotides conjugated to a minor
groove binder. Nucleic Acids Res 1997 Jul 1;
25 (13): 2657-60
5. Kutyavin IV, Afonina A, MillsA, et al. 3'-
minor groove binder-DNA probes increase
sequence specificity at PCR extension
temperatures. Nucleic Acids Res 2000 Jan 15;
28 (2): 655-61



a5 e ATAY 63 5 3T Ve g 53 () 0 o jled oadia Sl e 35 (S pshe ol ol dlone

¥

13. Irina A. Afonina, Igor V. Kutyavin,
Rich B. Meyer, Jr. Oligonucleotides

containing pyrazolo [3,4-D] pyrimidines for
hybridization and mismatch discrimination.
Analytical biochemistry 2006; 169: 1-25

14. Pedrono F, Blanchard H, Kloareg M, et
al. The fatty acid desaturase 3 gene encodes
for different FADS3 protein isoforms in
mammalian tissues. J Lipid Res 2010 Mar; 51

(3): 472-9



	7.pdf
	8.pdf

