
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 26 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Nucleosides, Nucleotides and Nucleic Acids
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597286

AMPD1 C34T Mutation Selectively Affects AMP-Deaminase Activity in
the Human Heart
K. K. Kalsiab; A. H. Y. Yuenab; P. H. Johnsonab; E. J. Birksab; M. H. Yacoubab; R. T. Smolenskiab

a Heart Science Centre, Imperial College at Harefield Hospital, Harefield, Middlesex, UK b Department
of Biochemistry, Medical University of Gdansk, Poland

To cite this Article Kalsi, K. K. , Yuen, A. H. Y. , Johnson, P. H. , Birks, E. J. , Yacoub, M. H. and Smolenski, R. T.(2005)
'AMPD1 C34T Mutation Selectively Affects AMP-Deaminase Activity in the Human Heart', Nucleosides, Nucleotides
and Nucleic Acids, 24: 4, 287 — 288
To link to this Article: DOI: 10.1081/NCN-200059721
URL: http://dx.doi.org/10.1081/NCN-200059721

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597286
http://dx.doi.org/10.1081/NCN-200059721
http://www.informaworld.com/terms-and-conditions-of-access.pdf


AMPD1 C34T MUTATION SELECTIVELY AFFECTS AMP-DEAMINASE
ACTIVITY IN THE HUMAN HEART

K. K. Kalsi, A. H. Y. Yuen, P. H. Johnson, E. J. Birks, M. H. Yacoub, and
R. T. Smolenski 5 Heart Science Centre, Imperial College at Harefield Hospital,
Harefield, Middlesex, UK and Department of Biochemistry, Medical University of Gdansk,
Poland

5 Possession of the nonsense mutation in AMPD1 C34T gene has been linked to improved survival in
patients with heart failure, possibly by promoting the formation of adenosine. This mutation is known to
decrease the activity of AMP-deaminase in skeletal muscle. We have found that the AMPD1 mutation
decreases the activity of AMP-deaminase in the heart without changing the activity of any other enzymes
of adenine nucleotide metabolism. Protective mechanism of this mutation may be thus induced by local
cardiac metabolic changes.
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INTRODUCTION

An improved prognosis in heart failure was described in subjects with the C34T
(Glu12Stop) nonsense mutation of the AMP-deaminase 1 (AMPD1) gene.[1,2] This
gene is predominantly expressed in skeletal muscle and possession of this mutation
leads to decreased activity of AMP-deaminase and the accumulation of
cytoprotective adenosine in skeletal muscle. However, little is known about the
metabolic changes within the heart; in this study we evaluated the effect of the
C34T mutation on cardiac enzymes involved in adenosine metabolism.

MATERIALS AND METHODS

Screening for AMPD1 genotype and measurement of enzyme activities was
performed on 27 patients with end-stage heart failure at the time of transplantation
or left ventricular assist device (LVAD) implantation. The presence of the C34T

Nucleosides, Nucleotides, and Nucleic Acids, 24 (4):287–288, (2005)
Copyright D Taylor & Francis, Inc.
ISSN: 1525-7770 print/ 1532-2335 online
DOI: 10.1081/NCN-200059721

Received 12 August 2004, accepted 10 March 2005.
Address correspondence to K. K. Kalsi, Heart Science Centre, Imperial College at Harefield Hospital,

Harefield, Middlesex, UK; E-mail: K.Kalsi@imperial.ac.uk

287

Order reprints of this article at www.copyright.rightslink.com

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
0
:
3
4
 
2
6
 
J
a
n
u
a
r
y
 
2
0
1
1

https://s100.copyright.com/AppDispatchServlet?publisherName=tandf&publication=LNCN&contentID=10.1081/NCN-200059721&mac=&numPages=7&orderBeanReset=true


mutation was assayed by single-stranded conformational polymorphism (SSCP) and
restriction-fragment length polymorphism (RFLP) on extracted DNA. Cardiac
specimens were homogenized and assayed for AMP-deaminase, ecto-5’-nucleotid-
ase (E5’N), purine nucleoside phosphorylase (PNP), adenosine deaminase (ADA),
and adenosine kinase (AK). Enzyme activities were analyzed by measuring the
conversion of substrates into product by HPLC.[3]

RESULTS AND DISCUSSION

AMP-deaminase activity in heterozygous (C/T) individuals was 45% of that
found in normal wild-type (C/C) individuals. There were no significant differences
in activities of any other enzymes when C/T was compared to C/C individuals, for
E5’N, PNP, ADA, or AK (Table 1).

We have shown for the first time a correlation between the AMPD1 mutation
and attenuated AMP-deaminase activity in the heart, therefore potential ly
promoting cardioprotection in a localised manner. These changes did not affect
any other enzyme involved in adenosine/nucleotide metabolism. Decreased cardiac
activity of AMP-deaminase, potential ly leading to increased adenosine production,
could be responsible for protective effects of this mutation observed in patients with
heart disease.
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TABLE 1 Enzyme Activities in Human Cardiac Biopsies

C/C C/T

AMP-deaminase (AMPD) 1.06 ± 0.09 0.59 ± 0.02*

Ecto-5’-nucleotidase (E5’N) 4.60 ± 0.42 3.96 ± 0.41
Purine nucleoside phosphorylase (PNP) 0.98 ± 0.07 1.03 ± 0.21
Adenosine deaminase (ADA) 0.41 ± 0.04 0.36 ± 0.02
Adenosine kinase (AK) 0.016 ± 0.002 0.018 ± 0.002

Results are expressed as mean activities mmol/min/g wet weight ± SEM. *p = 0.003, C/C vs. C/T.
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