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SUMMARY 

The new combination of TLC and high voltage electrophoresis on 
cooling plate is described.We have applied this technique to study of 
primary structure of tRNA.Preliminary sequence of baker's yeast 
tRNA Val 

2b is described. 
New approach to preparation of large tRNA fragments is demonstrated. 

There are some problems when the investigation of sequence of the 
tRNA or its long fragments is carried out by UV-methods.A rapid 
separation of ollgonucleotides Is necessary for th1s.Twe two dimensional 
electrophoresis by Sanger et.al. /1965 / is commonly used to separate 
the oligonucleotides.This method has excellent resolution and is used 
successfully in studing of the primary structure of nucleic.acids. 
However,becavse of the low capacity of acetate cellulose and uSing of 
UV-absorblng buffers it may be applied only to the analysis of labelled 
material. 

Murray /1970 / improved the Sanger's method by using the 
two-dimension electrophoresis OD DEAE paper. This combination was found 
to be very excellent both in resolution / mainly for the short ollgomers/ 
and in capacity. The high pH of the first dimension makes this method 
unapplicable to the separation of oIigonucleot1des of tRNA containing 
minor components e.g. m1A, m7G. 

The attempt was made ~ Gangloff et.al /1972/ to overcome these 
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The isola-.;ed oligonucleotides were hydrolysed by ri bonu..::l<::D.ses 

and phosphdieesterase.analysed by TLC and as the resl.Il t their seqlle!".;.~~e:c' 

were determined. These procedures \,/il1 be described in de taIls elsewhere. 

From the data obtained from this analysis and assuming that 

baker's yeast tRNA ~~l satisfies the requirement of the rnax.imUffi base 

pairing and the modified nucleosides occupy the constant position5 

as in the other tRNAs we reconstructed the primarJ structUJ.'e of 

tRNA ~~l /Fig.3/ .It differs from tRNA ~:l baker's yeast in 18 .,os1 ti'ms 

and from tRNA ~al I baker's yeast I in 28 posi tions.Up to l1uW fi,tire thd.l1 

100 sequences of tRNAs ","ere determined and it is possible tc T'~::on"trl.l:::~. 

the total sequence from the 0ligonucleotides of gllanyl and Pirimidyl 

RNase digests. 
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However it is possible to make mistakes in this way.The new tRNA 
I;,ay have a unusual structure especially if modified nucleotides occupy 
11nusual si tes. Toe ir..'J'estigation of large fragments is necessary for 
the carl'ect primary structure of tRNA. 

Vie have studied the preparction of halves of tRNA becquse 
obt<!·; nine Cof the partial digests from halves is easier. The analysis of 
olit:;onucleotides in hi:ilf molecule is easier too. The set of fragments 
(,':)t:;.ined. from tRNA by RNase digestion in presence of magnesium ions 
(tJpi;r;ds largely on the concentration of }1g2+. The Fig.4 illustrates this 
relationship.When the concentration of Mg2+ is 0.'1 M the halves and 
~inimum of side products are formed reproducibly.The hydrolysis ~as 
stopped by addition of bentonite and EDTA.Digest was diluted ten times 
by water and applied to the column.The colU4ln was washed out with 0.001 M 

EDT.\ before sample application. 
The set of fragments is obtained easier from half because the half 

have not as rigid in secondary structure as whole ffiolecule.The partial 
digestion of the halfe of tRNA is more to carry out. The relationship 
beh/een hyperchromici ty and the degree of digestion of the half is 
shown on 2ig.5 .It shows the curve hyperchromicity and the analysis 
pronucts obtained at the different hypercl~omicity values: a/ ~, 
hi 2. [3;'; and c/19'o • 

we think , that technique of preparation and separation of ~he 
.-ligonucleotides and large fragments may be very useful for rapid 
analysis of nucleic acid sequences. 
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