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1. Introduction

Using tRNA-nucleotidy! transferase it is possible to
introduce modified nucleotides into the 3'-end of
tRNA. Such modified tRNAs were used for spectro-
scopic [1,2] and biochemical investigations [3,4] as
well as isomorphous substitution of tRNAFR® with
heavy metals for X-ray crystallographic work [5,6].
As a starting material for incorporation of CMP or
AMP analogues serves a tRNA where the 3'-end is par-
tially or completely missing. In order to achieve a spe-
cific incorporation to the required position a tRNA
with a uniform 3'-terminus has to be used. Although
the 3'-end nucleotide can be determined by an enzy-
matic digest and chromatographical analysis [5] this
method requires a substantial amount of material and
does not provide informations about the integrity of
the whole polynucleotide chain. Using polyacrylamid
gradient microelectrophoresis [7—9] it is possible to
separate tRNAs in the pmol range which differ only
in one nucleotide in length and allow their rapid and
reproducible characterisation. Separation of aminoacyl-
tRNA from the uncharged molecule is also possible by
this method, which allows its identification without
using radioactive labels.

Abbreviations: tRNAPhe. A -native phenylalanyl specific tRNA
from yeast. tRNAPhe.C,, tRNAPhe.C_ and tRNAPhe A are
tRNAPhe gpecies missing their A, C,s-A,g and Cop-Cop-Asg
nucleotides, respectively. tRNAPhe.C-C-3'NH,A tRNAPhe,
were the 3'-terminal A4 residue is replaced by 3'-amino-3'-
deoxy-adenosine. Phe-tRNAPhe.C.C-3'NH, A is tRNAPhe.C-
C-3'NH2A enzymatically aminoacylated with phenylalanine.
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2. Materials and methods

tRNAPhe was purified from yeast bulk tRNA
(Boehringer, Mannheim, Germany) using a described
method [10]. Pure tRNAPhe.C. . was isolated from a
mixture of tRNAPhe.C, and 15% tRNAPhe.A ¢ by
chromatography on Sephadex A-25 [10]. tRNAPhe.C,,
and tRNAPhe.A; respectively, were prepared by step-
wise degradation of tRNAPhe.C,; [11] and purified
by chromatography on Sephadex A-25 as described
[10]. The 3'-end nucleotide of the tRNAs used was
determined by a chromatographical method described
previously [5]. All tRNAs possessed a uniform 3'-end.
The CpCpA sequence could be restored in all cases
using tRNA nucleotidyl transferase and such tRNAsFhe
were fully aminoacylated with Phe-tRNA synthetase
from yeast (1500 pmole phenylalanine/A4, 4o unit
tRNAPhe),

Phe-tRNAPhe .C.C-3'NH, A was prepared by enzy-
matic aminoacylation of yeast tRNAPhe.C-C-3'NH, A
which instead of the 3'-terminal adenosine contains a
3'-deoxy-3"-aminoadenosine [12]. The amino acid is
bound to this tRNA by an amide linkage which is
stable under conditions applied in our studies.

Micro-electrophoresis of tRNA was performed in a
continuous polyacrylamide gel gradient [7] using 5 ul
capillaries. Concentration of gradients was 1—40%
monomer at 2% crosslinking. As gel buffer 350 mM
Tris—H,S0,, pH 8.4 and as electrophoresis buffer
50 mM Tris—glycin, pH 8.4 was used [9]. Samples
were applied on to the gel in quantities of 0.2-0.7
pmoles tRNA. Electrophoresis was performed with
100—160 V during 20 min. Toluidine blue (0.5% in
water) was used for staining. Densitometer profiles
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ple travel using a gray wedge of 0.79 d. Further details

about the micro-electrophoresis on polyacrylamide
gradient gels are presented elsewhere [7,8,9,13].
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Flectrophoresis of single tRNA species revealed
only a single band indicating a high purity of the ma-
terials used. Fig.1a shows a separation of the mixture
of tRNAPhe.A 5 from tRNAPRe.A ;4. Assignment was

made by increasing the concentration of tRNAFhe.A ;,
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unchanged (fig.1b). The distance between the peak

maxima for these two tRNAs differing by three nucleo-

tides in chain length is 270 um in the gel. Separation
of tRNAPhe.A .5 from tRNAPRe.C,, is rather poor
(fig.2a). Depending on the ratio of the two tRNAs
only a shoulder was observed on the peak of the ma-

jor component. The distance between the interpoiated

maximum of tRNAPh.A,; from the maximum of

fDNAPhe f‘_. is 40 ym, If the two tRNAs were nnn lied
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tionation of a mixture of tRNAPhe.A _and tRNAPhe. A, in
a 5 ul polyacrylamide gradient microgel a) Approximately
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Fig.2. Separation of different mixtures of tRNAPhe, The
number of the peaks corresponds with the number of the 3'-
end nucleotide of the tRNA. a. indicates the position of the
aminoacylated tRNA. a) tRNAr""-A + tRNA““’-(, +b)
tRNAPhe.C, + tRNAPhe.C ) tRNAPhe-C + tRNAPhe.
Cps+ {RNAP €.A,, d) tRNAPhe.A  + (RNAPhe. -A,q + Phe-
tRNAPhe.C-C-3'NH,A.

to a gel in the same concentration no separation was
detectable. On the other hand tRNAP".C,, can be
separated well from tRNAFhe.C, 5 (fig.2b). The distance

between the maxima is here 110 um. After fractiona-

tion of the mixture of tRNAPhe-A-,6 a distance of

120 um can be observed between the two maxima
(fig.2c). As expected the mixture of tRNAPhe.C,,
tRNAPhe.C., ¢ and tRNAPhEA ¢ reveals after electro-
phoresis on the micro-gradient gel three well separated
bands (fig.2c). As shown in fig.2d the charged Phe-
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from a mixture of tRNAPhe.A 5 and tRNAPhe.A . The
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distance between the neighbouring peaks correspond-
ing to the aminoacylated tRNAPM® and the native
tRNAFe i the gel is 130 um. If the positive charge of
phenylalanine is eliminated by the presence of 0.05%
sodium dodecyl sulfate in the system [8] the distance
between the peak maxima of tRNAP he.A ., and
tRNAPheA . remains unchanged, whereas the dis-
tance between native and aminoacyl-tRNA decreases
to 100 um.

It was shown previously that in the case of poly-
acrylamide gradient micro-electrophoresis there is a
linear correlation between the distance of migration
and the logarithm of molecular weight [7--9]. One
should therefore expect that with decreased chain
length of the tRNA an increased distance between the
peak maxima of two molecules differing in length by
one nucleotide should occur. This should be especially
a case if molecules of identical primary structure are
investigated. Instead of this theoretically expected
result an opposite relation was found. tRNAPhe.A 5 is
almost not separated from tRNAPhe.C,,, whereas the
difference in mobility between tRNAPhe.C.,; and
tRNAPhe.A ¢ is the largest.

It was shown that the E. coli ribosomal 5S RNA is
able to undergo conformational changes, which can be
detected by gel electrophoresis [9,14]. It is therefore
possible that the observed unusual electrophoretical
behavior of the tRNA molecules missing their
3'-end is also due to a change in the overall shape of
the molecule. This effect appears to be most pronounc-
ed when the whole CpCpA end is missing. By a similar
argumentation a conformational change can be assum-
ed between the native and aminoacylated tRNA.
Whether these behaviors have some biochemical impli-
cation e.g. in tRNA-nucleotidyl transferase reaction or
ribosomal recognition needs further investigations.
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