This article was downloaded by:

On: 27 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

MICIEOS.idES} Publication details, including instructions for authors and subscription information:
Niucleotides http://www.informaworld.com/smpp/title~content=t713597286

Comparison of Acid- and Enzyme-Catalyzed Cleavage of the Glycosidic
Bond of N(7)-Substituted Guanosines

Agnieszka Bzowska*; Ewa Kulikowska® David Shugar®
2 Department of Biophysics, University of Warsaw, Warsaw, POLAND

s Ecbiow
JOHN A STYETI

WOLLUME 24 MNUMBER 4 i)

To cite this Article Bzowska, Agnieszka , Kulikowska, Ewa and Shugar, David(1990) 'Comparison of Acid- and Enzyme-
Catalyzed Cleavage of the Glycosidic Bond of N(7)-Substituted Guanosines', Nucleosides, Nucleotides and Nucleic
Acids, 9: 3, 439 — 440

To link to this Article: DOI: 10.1080/07328319008045164
URL: http://dx.doi.org/10.1080/07328319008045164

PLEASE SCROLL DOWN FOR ARTICLE

Full terns and conditions of use: http://wwinformworld.conlterns-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 formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, 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/10.1080/07328319008045164
http://www.informaworld.com/terms-and-conditions-of-access.pdf

08: 14 27 January 2011

Downl oaded At:

NUCLEOSIDES & NUCLEOTIDES, 9(3), 439-440 (1990)

COMPARISON OF ACID- AND ENZYME-CATALYZED CLEAVAGE OF THE GLYCOSIDIC BOND OF
N(7)-SUBSTITUTED GUANOSINES

Agnieszka Bzowska, Ewa Kulikowska and David Shugar

Department of Biophysics, University of Warsaw, Zwirki i Wigury 93, 02-089
Warsaw, POLAND

Abstract: Kinetic parametrs for enzymatic cleavage of the glycosidic bond (phos-
phorolysis) of ten N(7)-substituted guanosines were determined, and used to
establish a structure-activity relation for the Michaelis constants. Results
were compared with those for acid-catalyzed cleavage of the glycosidic bonds,
and are consistent with a mechanism for phosphorolysis via protonation of the
purine ring N(7).

A study has been made of the effects of various substituents at N(7) of
guanosine on susceptibility to acid-catalyzed and phosphorolytic (calf spleen
purine nucleoside phosphorylase) cleavage of the glycosidic bond. The electron-
ic properties of such substituents, expressed as Taft electronic constants c’*,1
are correlated with the rate constants for acid-catalyzed depurination, which
are increased by electron-withdrawing substituents.

Kinetic parametrs have now been determined for enzymatic phosphorolysis
(followed spectrophotometrically) of ten N(7)-substituted guanosines,3’4 methy1
(m), ethyl (et), propyl (pr), isopropyl (ipr), butyl (bu), isobutyl (ibu),
benzyl (bn}, 1-phenylethyl (1phet), 2-phenylethyl (2phet) and carboxymethyl (cm).
Correlation were then sought between the Michaelis constants Km and the electro-
nic, steric and hydrophobic properties of the substituents expressed in terms
of the Taft electronic constants o*, the Taft steric constants ES,1 and the
Hansch constants,5 respectively.

Since Km for 7-methylguanosine is pH-dependent, the cation with a proton
at N(1) being the preferred substrate, relative to the zwitterion,6 correlations
were based on K values for the cations, K;, calculated as follows:

K;=lgn(1op”'PKa+1)" (1.1)

where K was determinrd at pH 7, and pK, for dissociation of the proton at N(1)

was calculated from the Tinear dependence of pKa on & of the N(7)-subst1‘tuent.2

The "stepwise variable selection” procedure led to the following equation
which best describes the observed values of K;:

1ogK; = 0.85{16,01) - 1.02(12.25) E_ + 9.55(5.24)(0’*)2 (1.2)
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with a correlation coefficient r = 0,989,
'°G(KEn) adjusted for the number of degrees of
freedom R = 0.986, with standard deviation
s @ 0,095 and a Fischer coefficient F2,7 =
= 155.58. Figures in brackets are ratios
of the fitted coefficients to their
standard errors.

Note that there is no dependence of

observed

K; on hydrophobic/hydrophilic properties;
whereas an increase in steric hindrance,

expressed in terms of ES, leads to an

Increase in K;. Appearance of the square

08 12 15 20 2 28 of o* in the equation (1.2) points to’
predicted

protonation of the imidazole ring of gua-
nosine, during phosphoralysis, since then
Fig. 1: Plot of gxperimental values both electron-withdrawing and electron-
of 1ogK; for N(7)-substituted gua- donating substituents result in an increase
nosines vs values predicted by in the value of K; (effect of deprotonation
equation (1.2). and protonation, respectively). The overall
resutts suggest that, as for acid-catalyzed
hydrolysis of the glycosidic bond,7 enzymatic phosphorolysis of guanosine proceeds
via protonation of the purine ring N(7).
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