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Note 

CHROM. 6376 

Absence of pseudauridylic acid in the total ribonucleic acid extracts of whe%k 
leaves ’ 

The base coinposition of the nucleic acids from the wheat leaves has been 
previously rcportedf.*Q, and it inclicatcd the presence of pscudouridylic acid in the 
chloroplastic and ribosomal nucleic acids. 

During our recent studies on the nucleic acid metabolism of wheat plants 
(TviCic~ac ZFJ@ZYC var. Talbot) during their cold adaptation, we failecl to observe the 
presence of pscudouridylic acid in the extracts of total ribonucleic acids. In this 
paper, we describe the chromatographic method used and the results obtained by 
using an improved two-dimensional thin-layer chromatographic method to study the 
absence of pseudouridylic acid. 

We used only the aerial parts of the plants for our studies. The plants used were 
Ix-clay-old winter wheat (Tvilic?cnz vzr&zrc var. Talbot) grown at 20 & 2" during 
the day and 17 & 2O at night with a ~5-11 photoperiod. The estraction of ribonucleic 
acids was carried out as described by HADZIYEV ct nL2 with minor moclilications. 
Commercial pseudouridine 2 '- and 3’-monophosphoric acids were obtained from Sigma 
Chemical Co., U.S.A., 32P-p1~ospl~oric acid, carrier free, was obtained from New 
England Nuclear Corp., U.S,R. 3”,P (50 &i/ml) was used for labelling the wheat 
leaves in distilled water and the labelling was carried. out for xG h, The counts were 
made on Beckman liquid scintillation counters using an external standard, 

The purified RNA preparations were hydrolysed with 0.4 N KOI-I at 37” for 
IS 11 as described previously3, After being transferred to an ice-bath, the hydrolysates 
were aciditicd with perchloric acid in order to precipitate the perchlorate salts. 
The supernatant liquid was then brought to pH G-7 with potassium hydroxide 
solution. Generally, x0-15 ,A of samples having approsimately o,s-I,O O.D. units 
at zGo nm were used for chromatography, 

Pre-coated TLC plates (layer 0.1 mm, Cellulose MN 300) purchased from Brink- 
nlann Instruments (Canada) Ltd. were used for TLC separations, The spots were 
applied at one corner of the plate, 3 cm from the side and bottom, and the chro- 
matography was carried out by upward displacement. The first solvent system 
was similar to that described by Pabst Laboratories” except that isobutyric acid 
was replaced with It-butyric acid, The ti-butyric acid is mixed with ammonia 
and water in the proportions 57: 4: 39, respectively, without previous saturation. This 
solvent system takes about 5-G 11 to run about 12-x5 cm. The chromatogams thus 
obtained are left overnight under a hood to attain complete dryness. 

In order to prevent uneven travel of the second solvent system, the area from 
2 cm below the starting point immixsed in the first solvent system and the area from 
I cnl below the solvent front was scraped off. 

The second solvent system. consists of saturated ammonium sulphate-sodiui 
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acctnte (I M)-isopropancl (79: Ig: 2), according to tllc technique of MmIcrwar iwl:, 
SmrwG. This solvent system takes about 3-4 Ii to run to the edge of the plate, 

After the chrcmatogmpl~y, the spots were outlined with a. pencil and traced 
on to transparent pnpcr for reference. The cl~ronm.to~ra.n~s wcrc then autorctdiofimphecl 
to confirm the purity of the hydrolysxtc. The spcts dclincatcd on the cellulnsc tvcrc 
trnnsferred with a spatula into scintillator vials contnining j ml of scintilhtor misturc. 
Radioactive counts were rnndc in a 13cclmnn liquid scintillation counter usins an 
external standarr!. The dclhcated a.rc;~s were cluted with 0.1 Ab I-ICI ior UV identi- 
fication. 

The separation of the moIlonuclcotidcs by two-clinm~sional thin-layer clxo- 
matography is sl~own in Fig. I and the autoradio~rarn of the cllromnto~ran~ is sl~otvn 
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Fig. I. Diagram showing the scparntionof all the major monor~uclcotitlcs of \vhcat Imvcs togothor 
with the commcrcinl pscuclouritlinc ~~io~~ophos~~l~ntcs. 
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Fig. 2, Autorncliojimm of the chron~atoymtn 0l~tninccl after cl~ronmtograpl~y of the alltnlinc 
l~yclrolysnte of the total riboniiclcic acid CStr’iLCtCtl frown wlwnt Icnvcs. 
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1’AULE I * 

LiASIS RATIOS OF 2’- AND Q’-NUCLEOTIDE hlONOPHOSI’IfATl%S OB CYTIDINE, ADENOSINE, GUANOSINE, 
UIfIUINE AND C~THJLIf NUCLEOTIDES 

ICitIllSc?~ ‘-3ss 22.7 3o.S 20,2 2.8 I.15 
StWViWt 23.Y 22.3 30.Y 20.3 2.8 I.13 2s 
TdllOt 24,s ati. 24.0 24.7 - 1.03 l?rcsent worlcb 

- 
1’ Bv UV A.xwrption nu2thocl. 
11 iivcrngc values of tlmo dctcrminntions, csprcssctl as pcrcentagc of radioactivity. 

itI Fig. 2, The results obtained from our experiments and the results of other workers 
are sllown in Table I. The ratios of the nucleotidss as determined by UV absorption 
agreed with the published dnt@. which confirmed their identities. 

Most of the minor nucleotide constituents 01 RNA have been rcported’J0 to 
occur mainly in the sRNA. Pseudouridylic acid was found as a normal constituent of 
wheat germ RNA together with other methylated nticleotides8~0. I-IADZIYEV et aL2 
reported an average of 12.6 moles of pseudouriclylic acid in the extracts of total RNA 
from wheat leaves. If this value is correct, we should have observed at least trace 
amounts of pscudouridylic acid, However, we did not cletcct its presence, which was 
confirmed by the autoradiogam of the chromatograms obtained. The over-all 
characteristic pattern of the total wheat-leaf RNA (Fig. 3) is the same as that observed 
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Fig, 3, Scpnration of total RNA CStKEt of wheat ICiLVCS by polyncrylntniclc gel clcotropliorosis. 

by other worker@, and it comprises mainly zgS and ISS components. Our method of 
separation and detection of nucleotidss is more sensitive compared. with the methods 
used by other workers 2, It is probable that the presence of pseudouridylic acid in the 
extracts of total RNA of wheat leaves might be an artifact produced during the Step- 
wise elution of nuclcotides from a Dowex column, Our experiments using 32P confirmed 
the preliminary observations,indicating the absence of pseudouridylic acid. We did not 
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observe any other lal~cllcd material, csccpt that of, the miljor nucleotides in the 
autoradiograms, although a long csposurc time was used. These results also confirm 
the absence of other mcthylated nucleotides in the extracts of total ribonucleic 
acids from wheat leaves. 

Part of this work was supported from the IIcdical Research Council Grant 
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