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Real Time PCR in Human Myocardial Tissue

Real Time PCR (Light Cycler) and Quantification of Gene Ex-
pression Levels of the Insulin-Dependent Glucose Transport
Molecule GLUT4 in Human Myocardium
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ransmembrane glucose transport and its disturbances in

metabolism play a crucial role in pathological processes
resulting in hypertension and myocardial ischemic disease
[1]. The glucose transport molecule GLUT4 is responsible
for the facilitative, insulin inducible glucose transport into
cardiac muscle cells [2]. Quantitative analysis of GLUT4 ex-
pression levels by Real Time PCR (light cycler) was estab-
lished as a method to investigate differences between groups
of hypertensive and normotensive patients attending the
Universititsklinik Graz, Austria.

Materials and Methods

Myocardial tissue samples were collected from patients un-
dergoing cardiac surgery. Samples were dissected in three
parts and adipose tissue was removed. Dissected samples
were snap frozen separately in liquid nitrogen and stored at
—70 °C until RNA isolation.

Prior to RINA isolation the frozen myocardial tissue was
grinded with a disposable pestle in the reaction tube. Tissue
powder was resuspended in 400 ul lysis buffer and homog-
enized by passing this lysate 5-10 times through a 20-gauge
needle fitted to a syringe. RNA isolation was carried out fol-
lowing the instructions of the Roche High Pure RNA Isola-
tion Kit. RNA was eluted with 100 pl elution buffer, divided
into four aliquots and immediately frozen in liquid nitrogen.
RNA was stored at =70 °C until Real Time PCR.

GLUT4 Real Time PCR was carried out based on the works
of Razeghi et al [3] and Depre et al [4]. Primers and probe
see in Table 1. We carried out a single step method for reverse
transcription from RNA to cDNA and subsequent quantifi-
cation without opening of the reaction tube using a Roche
Light Cycler apparatus by following program: once 30 min-
utes at 61 °C, 50 cycles of 20 s at 95 °C, 30 s at 57 °C, 30 s at
72 °C and a final cooling step to 40 °C. A concentration
standard was generated by conventional PCR of myocardial

Table 1. Primers and probe were delivered by TIB Molbiol, Germany.
Primer sequence according to [3].

Primer Conc.nM Sequence

Forward 5 5'-GCTACCTCTACATCATCCAGAATCTC-3'
Reverse 5 5-CCAGAAACATCGGCCCA-3'
TagMan 0,4  5-FAM-CTGCCAGAAAGAGTCTGAAGCGCCT-TAMRA-3'

RNA without TagMan probe and subsequent dilution after
photometric measurement. 5 ul RNA were used for experi-
mental reaction.

Results

Three samples, one negative control and additionally two
standards were amplified by Real Time PCR. All reactions
except the negative control showed a result listed in Table 2.
No mean value was calculated because no patient data was
available from these samples and therefore not comparable.
Data analysis on the computer can be conducted in two dif-
ferent ways. The Second Derivative Maximum Analysis is
automatically done by the computer and suitable if more
than 1000 copies of sample are amplified. It can be used as an
accurate predictor of concentration. The second method (Fit
Points) needs a manual baseline correction of the background
and unspecific fluorescence signal and is used for less than
1000 copies.

In our case the Second Derivative Maximum Analysis was
appropriate. The Second Derivative Maximum is the point at
which the rate of change of fluorescence is fastest. It usually
occurs in the cycle where the sample fluorescence can first be
distinguished from background fluorescence (crossing
point). Data analysis is shown in Figure 1.

Discussion

The RNA was isolated from the right auricle of human myo-
cardium and used for subsequent Real Time PCR. The
quantitative analysis of human GLUT4 gene expression was
established successfully. For more precise quantification

Table 2. Results of the GLUT4 Real Time PCR. Amplification of two
standards allow the analysis of sample concentration. No mean value
was calculated because no patient data was available.

Nr. Name Calculated Crossing
concentration point

1 Glut4/sample 1 4.832E + 04 29.02

2 Glut4/sample 2 3.521E + 04 29.43

3 Glut4/sample 3 5.817E + 04 28.77

4 Glut4/NC

5 Glut Std. 10E3 1.000E + 03 34.08

6 Glut Std. 10E6 1.000E + 06 25.06
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Figure 1. Analysis of the GLUT4 real time PCR by second derivative
maximum algorithm computed automatically. RNA concentrations
can be seen in the left upper corner and in Table 2.

house-keeping gene reaction could be additionally estab-
lished.

This method will open up new opportunities to examine the
association between GLUT4 and therefore facilitative, trans-
membrane glucose transport and metabolic syndrome, dia-
betes and hypertension.

Acknowledgement

This project (OENB Nr. 10829) has been sponsored by a re-
search grant of the Austrian National Bank.

References

1. Sowers JR. Insulin resistance and hypertension. Am J Physiol Heart Circ
Physiol 2004; 286: H1597-H1602.

2. James DE, Brown R, Navarro J, Pilch PF. Insulin-regulatable tissues express a
unique insulin-sensitive glucose transport protein. Nature 1988; 333: 183-5.

3. Razeghi B, Young ME, Alcorn JL, Moravec CS, Frazier OH, Taegtmeyer H.
Metabolic gene expression in fetal and failing human heart. Circulation 2001;
104: 2923-31.

4. Depre C, Shipley GL, Chen W, Han Q, Doenst T, Moore ML, Stepkowski S,
Davies PJ, Taegtmeyer H. Unloaded heart in vivo replicates fetal gene expres-
sion of cardiac hypertrophy. Nat Med 1998; 4: 1269-75.



Mitteilungen aus der Redaktion

Besuchen Sie unsere
zeitschriftenubergreifende Datenbank

I Bilddatenbank VI Artikeldatenbank VI Fallberichte

e-Journal-Abo
Beziehen Sie die elektronischen Ausgaben dieser Zeitschrift hier.
Die Lieferung umfasst 4-5 Ausgaben pro Jahr zzgl. allfalliger Sonderhefte.
Unsere e-Journale stehen als PDF-Datei zur Verfiugung und sind auf den meisten der markt-
ublichen e-Book-Readern, Tablets sowie auf iPad funktionsfahig.

I Bestellung e-Journal-Abo

Haftungsausschluss

Die in unseren Webseiten publizierten Informationen richten sich ausschlieBlich an geprifte
und autorisierte medizinische Berufsgruppen und entbinden nicht von der arztlichen Sorg-
faltspflicht sowie von einer ausflhrlichen Patientenaufklarung tber therapeutische Optionen
und deren Wirkungen bzw. Nebenwirkungen. Die entsprechenden Angaben werden von den
Autoren mit der grof3ten Sorgfalt recherchiert und zusammengestellt. Die angegebenen Do-
sierungen sind im Einzelfall anhand der Fachinformationen zu Gberprifen. Weder die Autoren,
noch die tragenden Gesellschaften noch der Verlag Gbernehmen irgendwelche Haftungsan-
spruche.

Bitte beachten Sie auch diese Seiten:
Impressum Disclaimers & Copyright Datenschutzerklarung



http://www.kup.at/impressum/index.html
http://www.kup.at/impressum/disclaimer.html
http://www.kup.at/impressum/datenschutz.html
http://www.kup.at/cgi-bin/gratis-abo.pl
http://www.kup.at/db/abbildungen.html
http://www.kup.at/db/index.html
http://www.kup.at/db/index.html
http://www.kup.at/abo/index.html

