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Note 

Thin-layer chromatography of cyclic 3’,5’-guanosine monophosphate on tetra- 
borate-impregnated silica gel layers 

UPTON’ utilized the tendency of borate ions to form compleses with the 
z’,3’-cis-diol grouping on simple sugars” for the development of a simple and efficient 
procedure for the separation of cyclic 3’,5’-adenosine nwnopllospl~ate (CAMP) from 
other adcnine derivatives. In the present study, tetraborate-impregnWx1 silica 
gel layers were utilized for the separation of cyclic 3',5'-gu~11oshc monopl~ospl~atc 
(cGMP) from other guanine derivatives. 

Thin-layer clwonwtograpllic plates were prepared by using a. slurry made 
up of 30 g of Silica Gel GFae,, (Merck) and Go ml of 5 “//o (w/v) aqueous sodium 
tctraborate (Na,I3,0,* TO H,O), The film thickness was 250 or 500 corn and the 
plates were heated at 1x0 0 for I 11, Substrates in water or in 50 ‘vO ethanol (50-100 /cl 
of 0.05 c;/o solution or radioactive sample) were applied with a capillary tube: care 
was taken to ensure tllat the spot was not more than 0.5 cm in diameter. Ascending 
chromatography was carried out with the solvent system ,rt-butanol-metl~anol- 
etllyl acetate-ammonium llydroside (I : I : I : I), and tile development time was 
approximately 3 11 for a plate 20 cm long. After development, the plates were 
dried at 22 n ancl the spots were made visible by using UV light. 

The assay of guanyl cyclase in rat lung preparation, escept the cGMF separation, 
was identical with the procedure of WHITE Axll r-\r;IUwcx-P involving the use of 
[c@I’]GTI=. 

TLC OP GUANISB INII~IVATIVIES ON Tllfl~ABOllr\TIO-IX!l’l~l~G~,\‘r~~ I.,\YlSI<S 

Dcvcloping solvent: ,,I-butallol-lllcth:Lnol-ctllyl acctatc- ilnltiioniiln~ hytlrosiclc (f : 1 : 1 : 1). 
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Re.wlts 
The separation of cGMP from other guanine derivatives on tetrsborate- 

impregnated layers was very satisfactory. Table I shows the RI*- values of the 
maiu guanine derivatives and some of its metabolites. The spot of cGMl? did not 
overlap with the spots of any of the other drugs used in these experiments. 

TABLE II 

Eiwwr OF hlnC1, ON ~u,wyr. cycrxaz AcxIvrry 1N RAT LUNG sulwIwI\*rAN*r 

Gunny1 cplasc activity in xl0 pg of supcrnntnnt protuin was clctcrlninccl ibftcr incubation for 
15 mm at 37 D by mcasuriny the production of ~~l’]cGbII’ u~xlcr the conditions clcscribctl lq 
WHITE AND AUI~I~ACH~. cGRIP was ncparntcd on tctr:rborirtc-iml,rcjinntccl silica. gel layers, as 
doscribccl in tlw text. Ikch figwc is iL mean yaluc of cluplicrrtc clctcrminations after the subtmc- 
tion of the rcnction blank yaluc. 
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Sonic radioactive impurity in commercial [a- 321J]GTl’ moves with cGlUl? 
on tetraborate-impregnated layers. However, the blank was less than 0.04 y0 of 
added radioactivity in [c+~~I~]GTP. When high concentrations of guanyl cyclase 
are present, the reaction rate becomes great enough to make the blank acceptable, 
and a single chromatographic procedure on tetraborate-impregnated layers can 
be used for the determination of guanyl cyclase activity (Table II). The results 
of esperiments in which guanyl cyclase was stimulated with MnCl, were similar 
to those obtained in other guanyl cyclase assays, e.g., that of WHITE AND AUIZBACW~, 
or our own yet unpublished method4 in which cGMP is separated on Dowex 50 
and subsequently purified by precipitation with &SO4 and Ba(OH), at pH 6.2-6.4. 
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