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It has been established in previous publications from 

this laboratory that guanine nucleotidee can be converted enzy- 

matically into the pteridine portion of folk acid (Reynolds and 

Brown, 1962, 1964). A hypothetical biosynthetic pathway was 

proposed to account for the observations that had been made 

about the enzyme eyetem (Reynolde and Brown, 1964). Included 

as an intermediate in this pathway is the phosphate eater of 2- 

amino-4-hydroxy-6-@-erythro-l,2,3-trihydroxypropyl)-7,8- - 

dihydropteridine. Evidence that wae offered in support of thie 

compound as an intermediate wae the observation that extracts 

of Encherichia coli could convert a compound labeled as Z-amino- 

I-hydroxy-6-trihydroxypropyldihydropteridine to dihydrofolic acid 

in relatively small yielda, When this compound wan first tested 

its configuration was not known, and aleo we later found that the 

preparation contained impurities of unknown chemical nature that 
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inhibit the enzymatic synthesis of folk acid compounds. These 

uncertainties led us to examine more carefully the enzymatic 

transformation of this class of compounds to the pteridine com- 

ponent of folk acid. 

2-Amino-4-hydroxy-6-(D-erythro-l,2,3-trihydroxy- 

propyl) pteridine was synthesized from 2,4,5-triamino-6-hydroxy- 

pyrimidine and D-riboee (Rembold and Metzger, 1963). The = 

compound was purified by chromatography on P-cellulose also 

according to the directions of Rembold and Metager (1963). The 

purified material was identical in properties (chromatographically 

and spectrophotometrically) with the pure reference compound 

kindly supplied by Dr. Rembold. The corresponding& erythro, 

D-threo, andkthreo isomers were synthesized by the same -1__ - 

procedure by changing the carbohydrate component of the reactants 

to L-arabinose, D-xylose, and L-xylose, respectively. These = t = 

compounds were also purified on P-cellulose columns. 

Each of the above synthetic compounds was reduced 

to the corresponding 7,8-dihydropteridine compound by treatment 

with dithionite (Futterman, 1957), and these dihydropteridines were 

then tested a8 substrates for the enzymatic formation of dihydro- 

pteroic acid as described by Reynolds and Brown (1964). The 

results summarized in Figure 1 show that, of the compounds tested, 

the_D-erythro isomer was converted most effectively to dihydro- 

pteroic acid; the L-threo compound was used about half as well as -- 

the D-erythro isomer and the L-erythro and?threo compounds 
= = 

were used about one-tenth as well. For purposes of comparison, 

the effectiveness with which 2-amino-4-hydroxy-6-hydroxymethyl- 

7, I-dihydropteridine is converted to dihydropteroate is aleo shown 

in Figure 1. The latter compound has been established as the direct 

pteridine precursor of folk acid compounds (Shiota and Disraely, 

1961~ We&man and Brown, 1964). The relative efficiency with which 
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Fig. 1. The enzymatic formation of dihydrop’teroic acid from 
variour pteridine compounda. Reaction mixtures contained 
per 1.2 ml: p-aminobenzoic acid, 0.08 m&A; MgCla 8 mkl; 
ATP, 4 m3& trir-hydroxymethylaminomethanne buffer (pH 8.6), 
80 m.k& enzyme preparation, 2 mg of protein) and pteridine 
compound a8 shown in the figure. The enzyme preparation waa an 
extract of Eecherichia coli that had been dialyzed and treated 
with charcoal a8 deecribea by Reynolds and Brown (1964). b- 
cubation was for 3 a/* hours at 37’ under nitrogen. Production 
of dihydropteroic acid war determined by microbiological aaeay 

8043) as described by Brown, 
Since folic acid was uoed to prepare 

etandard’curves in theme determinations, reaultr are expreaoed 
aa l’folate equivalents formed”. 

the-erythro isomer is converted to dihydropteroate lends support 

to the view that thir compound (or a phosphate ester of this compound) 

is an intermediate in the converoion of guanine nucleotidee to the 

pteridine component of folk acid compounds. The D-erythro isomer -- 

would be the expected product formed in the enr;ymatic conversion 

of guanine nueleotidea to a trihydroxypropylpteridine compoundi aince 

the riboae portion of naturally-occurring nucleotide8 ia of the D- - 

configuration. 
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The four trihydroxypropyldihydropteridine isomers 

preaumably are converted by the enzyme ayatem ta 2-amino-l- 

hydroxy-6-hydroxymethyldihydroptsridine, the recognised precursor 

of folate compounds. The other expected product of such an enaymatic 

transformation would be a 2-carbon compound. Work ia now under 

way in our laboratory to identify such a l-carbon compound. ft  aeems 

rearonable to think that the reaction may be of the aldolaae type 

and, thus, that the product may be glycolaldehyde. 

Since all four of the possible ieomara of t-amino-4- 

hydroxy-6-trihydroxypropyldihydropteridine are converted, albeit 

to varying extenta, to dihydropteroate, it would appear that either a 

aipgle enayme with relatively broad specificity functiona to convert 

the&e compounda to 2-amino-4-hydroxy-b-hydroxymethyldihydro- 

pteridine, or that a multi-enqma ryatem operate6 for thin purpose 

and that the extra en%ymee are iaomeraaea that convert the inactive 

isomers to the isomer that can then be attacked by the enzyme re- 

sponsible for rplitting off tha Z-carbon compound. Additional. in- 

formation on the nature of the ensyme system murt be obtained be- 

fore one caa decide between theae two pomnibilitiea. 
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