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ENVIRONMENTAL EFFEC±SON THE SPECIFICITY OF tSOLEUCYL-tRNA 

SYNTHETASE ISOLATED FROM ESCHERICHIA COLI 

. . I 
Berg II al. demonstrated that the isoleucyl-tRNA 

synthetase could ~ctivate valine but did not successfully 

transfer it to tRNA. 

2 
Sirililar resul ts were also found by Arca et ale when 

{:') 
they ~ork~d with prep~rations ftom a thermophilic otganism, 

Bacil1usstea~oth~rmophilus, at 50°. However, ~hen they in­

creased th~ temperature t07~0 they fo~rid that the is6leucyl-

tRNA formation underw~nta rapid decline, and that there was 

was little or no formation of valyl-tRNA fr·om 50° to 60°, 

. . 2 
its formation increased sharply between 65° and 80°. 

They suggested t~at above 70° so.e conformational change 

takes piace in the tRNA, or in the enzyme, resulting iri 

loss 6f ability to transfer isol~ucine and gain of ability 

to transfer valine. 

We were interested in finding out whether the isoleucyl-

tRNA synthetase from A. £2li could undergo a similar direc-

tional change in specificity under various environmental 

conditions. 

Th~ @n~Jm@ W§§ p",!f!@d ~70=f81dl y§*n~ €h~ PfB€@dUf@ 
.. i 

described by Berg II a1. It appeared homogeneous by acryl-

amide gel electrophoresis. It showed a single symmetric 

boundary by vQlocity,edtm@ntation, with An a 20 •
w 

of 5.6S. 
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It could activate.valine to 50% but all othe~naturally-

occurring amino acids less than 5%. Also,as Berg had found, 

it did riot transfer valin~ to tRNA as assayed ~y the method 

14 
based on the rate of formation of aminoacyl- C-tRNA, 

·11 
Enz + ATP + AAI + ~NA = AA1-tRNA + Enz + PP i + AMP; 

one unit of enzyme is' equivalent to the formation of lllmole 

of am~noacyl-tRNA in 10 min at 37°. 

(I) Temperature Effect on the Enzyme 

A temperature test was carried out on the E. coli enzyme. 

The enzym~ activity curve {n transferring isoleucine appeared 

to be a normal bells~ap~ with its maximum at 37°. Valine 

did not get transferred through the temperature range from 

25° to 70° (Fig. 1). 

II. Ion Effect on the Enzyme 

K+ and Na+ effect. The formation ofisoleucyl-tRNA de­

clined gradually with ;the increase o.f either K+ ion concen­

tration or Na+ ion concentration· in the assay mixture. Valyl­

tRNA w.s not formed through the ion concentration from 10- 5 M 

to 1 M; results are shown in Fig. 2. 

M ++ ++ ++ ++ g and Ca effect. Both Mg and Ca served as acti-

++ vators to the en~yme, Mg being more effective (Fig. 3). Ag~in, 

no valyl-tRNA was formed while ~he ion ~oncentration changed. 

sponsored by the U.S. Atomic Energy Commission. The author 

1s grateful for st1mulat1n~ discussions with Professor Melvin 
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Calvin and Dr. Edward L. Bennett dur~ng t~e course of this 

work. 
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Figure Captions 

Fig.!. 

K.~g. 2. 

Fig. 3. 

Effect of temperature on the formation of l4C-valyl-

14 tRNA (0-0) and C-isoleucyl-tRNA (X-X) by purified 

isoleucyl-tRNA synthetase from E. £Qli B. 

+. + 
Effect of K (0-0) and Na (.-0) on the formation of 

14 . 
C-iso1eucy1-tRNA. Va1y1-tRNA was not formed. 

++ ++. Effect of Mg (0-0) and Ca (0-0) on the formation 
14 . , . 

ofC-isoleucyl-tRNA.Valyl-tRNA was notfo·rmed • 
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EFFECT OF MgCI2 AND CaCI 2 CONCENTRATION 

o 

~ 

; 

.004 .008 

MgCI2 or CaCI2 (M) 
Fig. 3 

Mg++ 

I 
0'-

Ca++ 

(no Mg++ presen 

( 

VP' hQII 

~ i." 



·, 
~! 

LEGAL NOTICE 

This report was prepared as an account of Government sponsored work. 
Neither the United States, nor the Commission, nor any person acting on 
behalf of the Commission: 

o 

A. Makes any warranty or representation, expressed or implied, with 
respect to the accuracy, completeness, or usefulness of the informa­
tion contained in this report, or that the use of any information, 

. apparatus, method, or process disclosed in this report may not in­
fringe privately owned rights; or 

B. Assumes any liabilities with respect to the use of, or for damages 
resulting from the use of any information, apparatus, method, or 
process disclosed in this report. 

As used in the above, "person acting on behalf of the Commission" 
includes any employee or contractor of the Commission, or employee of 
such contractor, to the extent that such employee or contractor of the 
Commission, or employee of such contractor prepares, disseminates, or pro­
vides access to, any information pursuant to his employment or contract 
with the Commission, or his employment with such contractor. 
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