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Comparison between Real-Time PCR and Agarose Gel Electrophoresis for DNA Quantification

Mi-Kyung Lee, M.D. and Hye-Ryoun Kim, M.D.

Department of Laboratory Medicine, College of Medicine, Chung-Ang University, Seoul, Korea

Background : Real-time polymerase chain reaction (PCR) is generally regarded as a very accurate
and time-saving method, but it is expensive to run. We evaluated the reliability of an inexpensive and
a researcher-friendly gel electrophoresis-based PCR method for the quantification of mRNA, and the
results were compared with those obtained by real-time PCR.

Methaods : We compared the results of relative quantification for MMP-1 measured by real-time PCR
and by ethidium bromide stained-agarose gel electrophoresis after end-point PCR.

Results : There was significant but very weak correlation between real-time PCR and end-point
PCR for relative quantification of MMP-1 (r=0.16, P<0.01).

Conclusions : Our results suggest that the use of the gel electrophoresis-based end-point PCR is
inappropriate for quantifying mRNA. Therefore, in order to confirm the result of relative quantification
by end-point PCR, the newly established real-time PCR method or northern hybridization should be
applied. (Korean J Lab Med 2006;26:217-22)
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1. Al M1 EFEDM(standard curve) =H|

3% 3171 (rat) & MMP-13 GAPDH +44E 538 4 9
+= AEHA= Primer Express 2.0 (Applied Biosystems, Foster
City, CA, USA) Z2I5< o]&3fo] L3Itk (Table 1).
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£9 ¥, 279 $945S PCRE SFASIT, ol99] PCR
SAe AA 24705 M, dNTP 250 pM, Tris-HCl (pH
8.3) 10 mM, KCI 50 mM, MgCl, 15 mM, Tag DNA poly-
merase (Roche Diagnostic Corp., Indianapolis, IN, USA), 0.5
unit, DNA 5% (template) 4 pLol I F7FE drlslel &
20 puL2 THESQIE PCRE AFs-2 =24 7)(GeneAmp PCR sys-
tem 9700, Perkin Elmer, Foster City, CA, USA)E o] &3}
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2 72ColA 3024 358 2L wpAue 2 72CHA 108 E
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Table 1. Primers used for PCR
’ ) ) . Product
Primers Oligonucleotide sequence (5°-3") size (bp)
MMP-1 Forward TGGGATTTCCAAAAGAGGTG 121
Reverse ACGTGGTTCCCTGAGAAGA
GAPDH  Forward AATGTATCCGTTGTGGATCTGA 120
Reverse ~ AGCCCAGGATGCCCTTTA

Abbreviations: See text.
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Fig. 1. (A) Generation of an external standard curve for real-time PCR (a: 7 x 10°, b: 7x 107, ¢: 7x 10%, d: 7 x 10° ng/ 4L). The graph shows
the interrelationship between log F (fluorescence) and the amplification cycle; background levels are indicated by the horizontal line. The
cycle at which the sample fluorescence crosses the background line is set as the threshold cycle (Cr). (B) Standard curve of MMP-1 for
real-time PCR. The graph shows the regression curve resulting from threshold determinations for the serially diluted MMP-1 PCR products.
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Fig. 2. Quantification of MMP-1 mRNA by RT-PCR and ethidium
bromide-stained agarose gel electrophoresis. Quantification of
MMP-1 and GAPDH was accomplished using densitometry of the
dye binding intensity of UV-irradiated PCR products. A standard
curve was calculated with four values (a, b, ¢, d) ranging from 7 x
10°to 7 x 10° ng/ UL (MMP-1) or 9x 10° to 9 x 10° ng/ L (GAPDH)
PCR product and serves for the quantification of other samples.
Expression of MMP-1 was normalized to that of GAPDH expression
in the same sample.

Abbreviation: NTC, no template control.
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Fig. 3. Comparison between real-time PCR and end-point PCR in (A) MMP-1 mRNA (B) GAPDH mRNA (C) relative quantification of MMP-1

(MMP-1 mRNA/GAPDH mRNA).

Table 2. Comparison between real-time PCR and end-point
PCR for relative quantification of MMP-1 mRNA

MMP-1 GAPDH Relative

Sample quantification
No.  Real- End- Real- End- Real- End-
time point time point time point
1 133.34  785.93 50.11  1,390.91 2.661 0.565
2 4127 80659 110.25 1,559.97 0374 0517
3 17313  956.55 25.3 1,384.62 6.843  0.691
4 22986 85265 2167.76 1,509.51 0.106  0.565
5 2195 45022 1093 1,333.75 2008 0.338
6 16.94 581.85 712 129586 2379 0449
7 4205 73135 4699  1,204.99 0.895  0.607
8 4 366.79 574 1,021.11 0.697  0.359
9 58.85 75150 21.29 884.75 2764  0.849
10 628.74 1,157.66 77714 1,455.70 0.809 0.795

—_
—_

142.39  858.29 88.25
12 2156  548.06 56.76
13 1955 59142 14.88
14 184096 87413  651.64
15 1158 81212 10.82
16 1823  917.67 8.04 113110 2267 0.811
17 17895  829.85 65.84 118192 2718  0.702
18 80.01  471.76 6.88 92817 11629  0.508
19 2931 32395 40.39 71910 0726  0.450
20 28163  699.46 9355 1,290.77 3.010  0.542
21 3453  565.73 69.37 709.57 0498  0.797
22 68.08 91043 41.18 933.42 1653 0975
23 4423 76076 18194 1,479.11 0243 0514
24 85.67  979.26 1553 104386 5516 0938
25  257.68 1,002.67 35.68 1,290.96 7222 0777
26 174.44 1,015.18 29.45 687.77 5923 1476
27 46.43  808.28 36.01 670.16 1289  1.206
28 3157 1,098.05 4606 101453 6854  1.082
29 7497  508.23 6.74 145464 11123 0349
30 2582 37827 169.32 1,365.38 0152 0.277
31 99.87  299.56 29.7 185.33 3363 1616

1,645.09 1613  0.555
1,169.34 0.380  0.469
1,211.33 1314  0.488
1,743.09 2825  0.501
1,174.49 1.070  0.691

Abbreviations: See text.
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