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SUMMARY

The primary structure of brewer's yeast tRnAATd has been reinvestigated
using postlabelling techniques. Several errors hade been found at the 5' and
3" ends of the molecule. The sequences found previously are replaced by 5'
pG-C~U=Clor V)G and  U~G-A=G-U~G(or C)C~C=4 .

INTRODUCTION

Recent work on the restriction enzyme patterns of the yeast tRNAgrg gene

and on the DNA sequence of the part of the gene corresponding to the 3' end of
Arg
3

previously published for the amino acid stem region of the tRNA (1-3). Therefore,

the tRNA (Beckman J.S., personal communication) cast doubt on the RNA sequence

we have reinvestigated the primary structure of this tRNA using postlabelling

techniques.

MATERIALS AND METHODS
Brewer's yeast tRNAArg was prepared by a modification of the original pro-
cedure (2). The RCP column chromatography was replaced by a Sepharose 4B column
at pH 4.5 using a reverse ammonium sulphate gradient (4) from 2 M to 1 M at 20°C.

5' postlabelling of tRNA%rg was as follows. Dephosphorylation of tRNABYY
(0.5 mg) was done in 50 pl Tris-HC1l 50 mM pH 8 containing one unit of calf
intestine phosphatase (Boehringer-Mannheim) at 60° for 60 min (5). After phenol
extraction and several washings the tRNAAYY was 5' labelled with y]32P, ATP and
polynucleotide kinase, and purified on 28% polyacrylamide as previously described
(6).

To determine the 5' terminal sequence of the 5' end labelled tRNAs%rg, the
tRNA (2-105 Cerenkov CPM) was partially digested in presence of 5-10 ng carrier
tRNA in 10 yl dimethylsulfoxyde (DMSO) at 100° for 60 min. The digestion products
were separated by homochromatography and the sequence deduced according to the
"wandering spot" technique (6, 7).

The 3' terminal end sequence of the tRNARYY was obtained by a different
technique. The tRNA (2-5 ug) was partially digested in 10 ul DMSO at 100° for
10 min. After evaporation to dryness the digest was 5' labelled and analyzed by
the "wandering spot technique"”. Each radioactive oligonucleotide from the homo-
chromatography was eluted and digested with Py nuclease (6, 7), and the
5°' |32P| nucleotides were characterized by thin layer chromatography (HCI1,
isopropanol, Hy0 : 15/70/15 v/v/v).
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RESULTS

The results are shown in Fig.
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1.

Panel A and B show the 5' and 3' end

sequences. It is clear that there are sequence heterogeneities at both ends of

Arg

t
RNA3

since there are two different sets of wandering spots after nucleo-

tide 3 ; nucleotide 4 is thus shown to be either C or U. An analogous situation

exists at the other end where the 4th nucleotide from the 3' end is either G or C

Fig. 2 shows the primary structure of brewer's yeast tRNA

Arg

3 It differs

from the previously reported structure (1, 3) in the amino acid stem : two

dinuclectides A-G and U-G were inverted in the 3'

terminal region and we found

the following end sequence U-C-C-C-A instead of the previously found C-U~C-C-A

sequence. In the 5' terminal region the oligonucleotides C-G and C~U-C(orU)G

were also inverted.

Other studies not shown here, including partial T, and S, nucleases

Arg

digestion of tRNA3

1 1

and study of the fragments obtained confirm the sequences

previously found in all other regions.
Quantitation of the radiocactivity in the different spots of the homo-

chromatography gives a ratio of 1:2 for U-G-C-C-A/U-C-C-C-A as well as for

pG-C-U~C/pG-C-U~U. This could reflect the existence of two different isoacceptors
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Fig. 1. Autoradiograms of homochromatography of partial digest of tRNA
A : 5' end labelled tRNARTY (see text).

Arg
S -

B : Partial digest of tRNAZrg, 5' end labelling of the resulting oligonucleotides

and characterisation of thé end 5' 32p
(see text). 3' end C-A is not visible :

nucleotides on thin layer chromatography
it is a very poor substrate for poly-

nucleotide kinase labelling. Dotted lines correspond to the sequence occurring
in 1/3 of the molecules.
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Fig. 2. Cloverleaf model of tRNA, °. The heterogeneities occurring in 1/3 of the
molecules are written outside the cloverleaf model.

only in a ratio of 1:2, and not 4 isoacceptors as one could suppose from
different combinations of the possibilities. To study the heterogeneities and
show that there are in fact only 2 isocacceptors it would be necessary to
separate them, but none of the purification techniques used are appropriate to
achieve such a separation. Revision of the sequence shows that tRNAArg has one

3
grg (8) and E.coli tRNA?rg {10} .

Although yeast tRNA?rg has 2 less nucleotides in common with yeast tRNALys

less nucleotide in common with yeast tRNA
(9)

it still shows 69% homology whereas only 64% homology is found with its yeast
A

isoacceptor tRNAzrg. Hypothesis concerning the evolution of the two tRNAs from

a common ancestor tRNA molecule on the basis of their sequence homologies have

been discussed previously (3).

ACKNOWLEDGEMENTS

We thank Mrs M. Schlegel, Mrs M.-L. Gangloff and Dr. J. Gangloff for their
help in tRNA%rg preparation. The technical assistance of Mrs C. Fix is greatly
acknowledged. This work was supported by grants from the Délégation Générale
a4 la Recherche Scientifique et Technique (N° ACC 78.17.088) and from the
Institut National de la Santé et de la Recherche Médicale (Contrat de Recherche
Libre INSERM n® 79.1.154.3).

REFERENCES

1. Kuntzel, B., Weissenbach, J. and Dirheimer, G. (1972) FEBS Lett. 25, 189-191.
2. Kuntzel, B., Weissenbach, J. and Dirheimer, G. (1974) Biochimie 56, 1053-1067.

3. Kuntzel, B., Weissenbach, J. and Dirheimer, G. (1974) Biochimie 56, 1069-1087,

118



Vol. 92, No. 1, 1980 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS

4, Holmes, W.M., Hurd, R.E., Reid, B.R., Rimerman, R.A. and Natfield, G.W. {1975)
Proc. Natl. Acad. Sci USA 72, 1068-1071.

5. Martin, R.P., Sibler, A.P., Schneller, J.M., Keith, G., Stahl, A.J.C. and
Dirheimer, G. (1978) Nucl. Acids Res. 5, 4579-4592.

6. Guillemaut, P. and Keith, G. (1977) FEBS Lett. 84, 351-356,

7. Silberklang, M., Prochiantz, A., Haenni, A.-L. and RajBhandary, U.L. (1977)
Eur. J. Biochem. 72, 465-478.

8. Weissenbach, J., Martin, R. and Dirheimer, G. (1972) FEBS Lett. 28, 353-355.

9. smith, C.J., Ney, A.N., d'Obrenan, P. and Mitra, S.K. (1971) J. Biol. Chem.
246, 7817-7819.

10. Murao, K., Tanabe, T., Ishii, M. and Nishimura, S. (1972) Biochem. Biophys.
Res. Comm. 47, 1332-1337.

119



