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

An Automated Coupled-Column HPLC-System for the Direct Analysis of

Ribonucleosides and Ribonucleotides in Biological Fluids

K. -S. Boos?, B. Wilmers?; E. Schlimme®; R. Sauerbrey®

@ Lab. Biol. Chem., University, Paderborn F.R.G. ® Dept. Chem. & Physics, Fed. Dairy Res. Inst., Kiel
F.R.G. ¢E. Merck, Darmstadt F.R.G.

s Ecbiow
JOHN A STYETI

WOLLUME 24 MNUMBER 4 i)

To cite this Article Boos, K. -S., Wilmers, B. , Schlimme, E. and Sauerbrey, R.(1990) 'An Automated Coupled-Column
HPLC-System for the Direct Analysis of Ribonucleosides and Ribonucleotides in Biological Fluids', Nucleosides,
Nucleotides and Nucleic Acids, 9: 3, 389 — 393

To link to this Article: DOI: 10.1080/07328319008045154
URL: http://dx.doi.org/10.1080/07328319008045154

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/10.1080/07328319008045154
http://www.informaworld.com/terms-and-conditions-of-access.pdf

Downl oaded At: 08:13 27 January 2011

NUCLEOSIDES & NUCLEOTIDES, 9(3), 389-393 (1990)

AN AUTOMATED COUPLED-COLUMN HPLC-SYSTEM
FOR THE DIRECT ANALYSIS OF RIBONUCLEOSIDES AND
RIBONUCLEOTIDES IN BIOLOGICAL FLUIDS

Boos, K.-S.™", Wilmers, B.!, Schilimme, E.2 Sauerbrey, R.3

! Lab. Biol. Chem., University, P.O.Box 1621 D-4790 Paderborn F.R.G.
2 Dept. Chem. & Physics, Fed. Dairy Res. Inst., P.O.Box 6069 D-2300 Kiel F.R.G.
3 E. Merck, P.0O.Box 4119 D-6100 Darmstadt F.R.G.

Abstract: We developed a coupled dual column HPLC-system for on-line
sample processing, trace enrichment and analysis of ribonucieosides and ribo-
nucleotides. The fully automated HPLC-analyzer tolerates the direct and
repetitive injection of biological fluids such as serum or urine by use of an unique
bonded-phase precolumn material which allows the simultaneous performance
of covalent affinity and size-exclusion chromatography.

Despite its high resolution power, sensitivity, precision and practicability,
routine HPLC-analysis of ribonucleosides and ribonucleotides in biological
samples like urine, serum, milk and supernatants of tissue homogenates has
been restricted by the manual pretreatment and processing of such highly
complex matrices.

By preparing an unique bonded-phase material <1>, we succeeded in the
development of a -commercially available HPLC-analyzer that quantifies
ribonuclecsides or ribonuclectides after the direct injection of an appropriate
biological fluid <2,3>. The precolumn material is a chemically modified copoly-
mer and allows the simultaneous performance of two different modes of liquid
chromatography under high pressure conditions. First, by virtue of its size-
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FIG. 1: Coupled-column analysis of a synthetic mixture of ribonuclecsides.
Sample volume: 100 ui; Compounds (nmol): AICAR (0.35); m'Ado
(0.81); Ino (2.06); Guo (1.83), PCNR (1.49); Ado (1.30); m'ino
(1.88); m'Guo (2.11); ac*Cyd (1.05); m? Guo (1.03); m3Guo
{0.47); m®Ado (0.54); t*Ade (0.53) miAdo (0.62). Taken from Ret.
2 with permission.

exclusion properties, macromolecules (e.g. proteins) and interfering non-
analytes quantitatively can be separated from the solute. Secondly, by immobi-
lizing a specifically modified phenylboronic acid to the gel support, covalent
affinity chromatography can be performed. The chemoselective retention as well
as trace enrichment is based on the pH-controlled formation or hydrolysis of
cyclic boronate esters with the cis-diol groups of the analytes. The sample
processing precolumn, which is connected with or separated from the analytical
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Coupled-column analysis of ribonucleosides in 100 u! breast milk.
Compounds (pmol): AICAR (84); m'Ado (32); ino (35); Guo (22);
Ada (72); m3Guo (17); t*Ado (18). Taken from Ret. 2 with
permission.
FIG. 5: Coupled-column analysis of adeninnucleotides in 500 ul human
10 mau serum:
Precolumn: Phenylboronic acid modified polyvinyl-copolymer;
Analytical Column: LiChrospher 100RP-18e, § um, 250 x 4 mm |.D.
Loading: 0.1 M Ammonium acetate, 0.1 M Magnesium chlorid, pH
9.8, 5 min at 0.3 mi/min; Transter: 0.1 Citric acid, 10 mM Tetra-
ATP butylammonium hydrogen sulfate, pH 3.0, 5 min at 0.8 mi/min;
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Separation: 0.1 M Citric acid, 10 mM Tetrabutyl ammonium hydro-
gen sulfat, pH 3.0, MetOH-gradient from 0% to 30% in 28 minutes
at 0.8 mi/min; Detection: UV at 260 nm; AMP = 1.3 nmol, ADP =
0.4 nmol, ATP = 0.1 nmol.
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column (LiChrospher RP-18) by a column-switching device tolerates more than
4000 urin (100 gl) and more than 500 serum (500 ul) injections without any loss
of its chromatography performance. The coupled-column technique allows the
automated on-line sample clean-up and subsequent analytical resolution of ribo-
nucleotides (e.g. AMP, ADP, ATP) or 17 different ribonucleosides and maodified
ribonucleosides under reversed phase conditions in less than 45 minutes. The
recovery of the analytes after direct injection is quantitative, independent of the
amount of analyte and independent of the biological fluid investigated.
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