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SUMAM: L-Phenylalonyl-tBNA synthetase has been reacted with N- 

bromoacetyl-[ 14C] Phe-tBNA Phe to yield covalently linked enzyme-N- 

aeetyl-[14CJ Phe-tBNA Phe . The labelled enzyme was dissociated in the 
presence of 4hf guanidinium chloride and the subunits subsequently 
separated by gel ciiromatography. The elntion pattern is indicative 
of covalent binding of the tBNA to the B-subunit of the enzyme. 

A recent reinvestigation of the structure of L-phenylalanyl-tIlEA 

synthetase from E*coli provided evidence for an o+,l32 subunit com- 

position (1,2j. Bespite the symmetry of the subunit structure only 

a single active site has been reported for the enzyme (3,4). The 

present paper reports a first step in identifying the location of 

the various substrate binding sitea with respect to the different 

subunits. 

The N-hydroxysuccinimide ester of bromoacetic acid was prepared 

according to de Groot et al*(5)* The product had mpO 114’C, gave - --. 

the theoreticaIly expected combustion nnntysis and was further 

identified by its NM+ spectrum* Purified tlWA Phe having an accep- 

tance of 1090 pm01 L-phenylalanine per A26Gunit was obtained from 

Boehringer (hfannheim). c14C] Phe-tRNAphe was prepared as described 

by Bartmonn et al (4). N-Bromoacetyl-[14C] Phe-tBNAPhe - -* was obtained 
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by reacting 1 nmoi [ %jPhe-WA 
Fhe in 500 pl O&lbf triethanol- 

amine pl1 7*8 with 10 pmol of the ester dissolved in 150 ~1 dtioxane 

for 20 minutes at room temperature (6)* The yield of N-acylation 

was determined by the method developed by Schofield & Xamecnik (7) 

and was found to be gO-g?$. L-Phenylalanyl-tENA synthetase (sp.act. 

53601) nmole mg-?h-‘) was prepared as described previously (l)* 

lUW&TS AN0 DEXUSSI0N: 

In order to demonstrate that the substrate properties of the tWA 

are not affected by the modification procedure, the following ex- 

periments were performed: Non-acyluted tRNAPhe was treated with the 

reagent under the same conditions as described forL 14CjPhe-tWAPhe. 

The charging capacity and the kinetics of the amlnoacylation re- 

action of the GINA remained unchanged after the treatment, thus in- 

dicating that the modification procedure does not result in impor- 

tant changes within the tUNA. This WAS confirmed by the result that 

N-bromoacetyl-Phe-tlLNA Phe was a competitive inhihitor of tltNA Phe 

with aa inhihition constant similar to the’Km for tMA Phe 
0 

The reaction of N-bromoacetyl-L14C]Phe-thNAPhe with L-phenylalanyl- 

tl&NA synthetase was performed as described in the legend of Figure 1. 

The appearance of a peak containing radioactivity at the elution 

position of the enzyme indicates that the label had reacted with the 

e nxyme . When the elution was repeated after incuhatlon with a 20-fold 

excess of unlabelled t&NA Phe the same amount of radioactivity was 

found, indicating that the radioactive label was not reversibly bound. 

In contrast, when the unlabelled tRNAphe was present in the reaction 

mixture during the incubation time, only a small fraction of radio- 

activity was incorporated into the enxyme (Figure 1 )= 

The amount of radioactivity in the enzyme fraction usually accounted 
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lube co. 

Figure 1: Iteaction of L-phenylalanyl-tKNA synthetase with N-bro- 

moacetyl-[14C] Phe-tENA phe0 TOO pm01 N-bromoacetyl-(14C]Phe-tIINAphe 
and 400 pm01 of L-phenylalanyl-tRNA synthetase were added to a so- 
lution containing 1OmM potassium phosphate pI1 7*5 and 5mAi h&$12. 
The final volume was 750 111. The solutions were incubated for 24 
hours at 25OC. Separation of the reactants was performed on a Sepha- 
dex G 100 column (60 x 0~8cm) run with a buffer containing 2OmU 
Tris-lIC1, 0.2mM IOTA, 5nAI KgCl2, 0.2mII dithioerythritol, and 0.4M 
KCl. Fractions of 15 drops were collected at a rate of Sml/h. 
(U) 6nmol of tItKAphe 
(S---o) 6nmo1 of tIIKAphe 

added to the mixture before the incubation. 
added to the solution prior to gel fil- 

tration. 

for less than 20$ of the original amount of enzyme used. This was 

confirmed by the observation of a 10s to 20$ inhibition of the en- 

zyme activity in the standard aminoacylation assay (2)* 

It was not possible to follow saturation kinetics of the inactiva- 

tion for two reasons: First the low level of affinity labelling and 

second the complication of the reaction by the spontaneous deacyla- 

tion of N-bromoacetyl-~14C]Phe-tI~KAphe during the long incubation 

time (30% loss of label after 24 hours under reaction conditions). 

The labelled enzyme was dissociated into subunits by incubation in 

4M guanidinium chioriae (2). Separation of the subunits was per- 
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Figure 2: Analysis of the reaction products of h-bromoacetyl- 

~14C]Phe-tINA Phe with L-pbenylalanyl-tlWA synthetaae* 550 pm01 

L-phenylalanyl-tIWA synthetase and 4W pmol k-bromoacetyl-[14C]Phe- 
ti1NA~~~ were added to a solution containing 1OmM potassium phos- 
phate pl1 7.5 and !%&I kIgCl2 to give a final volume of llCOp1. The 
mixture was incubated for 24 hours at 25&C. Then guanidinlum 
chloride was added to give a final concentration of 4% After an 
incubation of 15 min at room temperature, the solution was applied 
to a Biogel A5m column (8C x 1.7cm) equilibrated with a buffer con- 
taining 4M guanidinium chloride, 0.2M IiCl, 2OmbI ‘I’ris-lIC1, 0.2mbl 
EDTA, 0.2mkf dithioerythritol, and 10s glycerin. hlution at a rate 
of 3ml/h was performed with the same buffer and fractions of 15 
drops were collected. Protein concentration @-Q) was determined 
by measuring the tryptophan fluorescence of the eluate (2). Itadio- 
activity (O-+) was counted using dioxane containing C05$ pP0 as 
scintillation liquid. The peak which is first eluted corresponds to 
a D-subunit which is covalently attached to tUhA. 

formed on a Biogel A5m column as described. The elution profile (Pi- 

gure 2) indicates three protein peaks which contained variable a- 

mounts of radioactivity. The two slower fractions emerged at posi- 

tions corresponding to the ti- and B-subunit as determined from the 

dissociation pattern of unlabelled enzyme. The first peak is at a 

position reconcilable with the molecular weight of a tWA-g-subunit 

conjugate. Accordingly, most radioactivity (relative to protein) is 

found in the fast moving Sraction. The radioactivity found at the 

position of the g-subunit is almost certainly due to bound label 

which has been hydrolysed from the tItNA after reaction with the 

746 
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protein. The radioactivity migratin= J in the position of the K-sub- 

unit comprises only a minute Eraction of total radioactivity and may 

reflect nonspecific labelling. 

‘The results are consistent with a specific binding of N-bromoacetyl- 

Phe-tILNAPhe to the &subunit of the enzyme followed by covalent 

binding of the ~-br(~~uoacety~-~~-pI~e~~yiala~~i~~e moiety to the protein. 

Whether both subunits can be labelled simultaneousiy remains to be 

determined. 
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