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SUMMARY: Analysis of 35 S labled nucleosides prepared from 
tRNA of Pseudomonas aeruginosa by phosphocellulose column 
chromatography, thin layer chromatography and Sephadex m-20 
column chromatography revealed the presence of 2-methylthio- 
ribosylzeatin in it. 

tRNA hydrolysates from a variety of organisms have been 

found to contain cytokinin-active ribonucleosides (l-5). In 

the tRNA of Escherichia coli 2-methylthio N6-isopentenyladeno- 

sine (ms-2iPA) predominates and with isopentenyladenosine 

(2iPA), accounts for the bulk of the observed cytokinin activi- 

ty (6-8).. Yeast (9) and Staphylococcus epidermis (10) tRNAs 

appear to contain mainly 2iPA. However in tRNAs of higher 

plants such as spinach and peas, ribosyltciszeatin are reported 

tro be present (11,12). Ribosyl-cis-zeatin is also the predomi- 

nant cytokinin in tRNA from wheat germ (2,13,14) and tobacco 

Callus tissue grown in a medium containing 6-benzylaminopurine 

(15) but ms-ribosyleeatin and 2iPA have also been found in 

Abbreviations:- 2iPA : 6-(3-methyl-2-butenylamino)-9+-D- 
rlbafuranosgl purine; ms-2iPA: 6-(3-methyl-2-butenylamino)-2- 
methylthio-9-/LD-ribofuranosylpurine; ribosyl-cis-zeatin: 6- 
(4-hydroxy-3-methyl-cis-2-butenylamino)-g-~-~ribof~~osyl- 
purine; ribosyl-trans-zeatin: 6-(4-hydroxy-3-methyl-trans-2- 
butenylamino)-9-B-D-ribofuranosylpurine; mskibosylzeatin: 6- 
(4-hydroxy-3-methyl-2-butenylamino)-2-met~lthio-g-~-D-ribof~- 
anosylpurine. The term used here does not distinguish between 

and trens isomers of this compound. s l$: Gthiouridine; 
*: 5-methylaminomethyl-2-thiouridine; s C: 2-thiocyti&ine; 
- thin layer chromatography. 
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these preparatLons.. Young green pea shoots are also repcJrted 

to contain ribosyf-zeatins, both ois and trans isomers, ms- 

ribosylzeatin, 2iPA and ms-2iPA (16). Therefore evidence 

available in literature shows that ribosylzeatins :are present 

in the tRNAs of higher plants while ms-2iPA or 2iPA are the 

constituents of bacterial tRNA, although recently a cis-zeatin 

was isolated from cufture medium of Corynebacterium fascians, 

a plant pathogen (1'7). In this co~~ication we present 

evidence for the presence of ms-ribosy~zeati~ smfar considered 

to be of plant origin, in the -&RNA of Pseudomonas aeruginosa. 

This is the first report of the presence of a zeatin-ribaside 

in the tRNA of a bacterium. 

METHODS AND MATERIAfS: Growth of Pseudomonas aeruginosa and 

isolation of 35S labeled tRNA was as desoribed previously (18). 

Details for the preparation of 35 S nucleosides and column 

chromatography on phosphocellulose have already been reported 

(19). Enzymatic hydrolysis of tRNA, preparation of ethyl ace- 

fate-soluble ribonuoleosides and Sephadex W-20 column chroma- 

tography were performed according to the procedure followed by 

Burrows et al. (15). -- Paper chromatography was carried out on 

a Whatman No.1 filter paper, in the descending msnner. Thin 

layer chromatography was carried out on glass plates coated 

with cellulose (0.5 mm thickness, MN 300 microcrystalline cell- 

ulase, Sigma), TIC on silica gel was carried out on Eastman 

chromsgram sheets with fluorescent indicator. Authentic sample 

of ma-ribosylzeatin (trans-isomer) was chemically synthesised 

in Prof.N.J.Leonard's labqratory, University of Illinois, 

Urbana and was supplied as a gift by Prof,P.Skoog, University 

of Wisconsin, ms-2iPA was a gift from Dr. S.M.Hecht, M.I.T., 

Massachusetts. 
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Figure 1: Phosphocellulose oolumn chromatography of 35S 
~~~e~~~e~~l~~~~~ ~fx~i~~r~~~~ed1~i~~6 0 $iz6 :f 
units of unlabeled i aer inosa tRRA, converted into -!%+ nucleosides as descrx e un er Bethods, end chromatographed on 
a phosphocellulose column (1 x 55 cm), with a linear ammonium 
formate gradient from 0.005 M to 0.09 M, pU 3.9 each 140 ml. 
FXOW ralie waa 8 ml/br. .2 ml fractions were collected and 
0.2 ml each of the fractions was applied to filter paper discs 
and counted. Recovery lOO$. 

RESULTS: Earlier we have reported the presence of thionucle- 

otides -. in P aeruginosa tRNA (18) and recently described a 

simple colt chromatographic procedure for quantitative sepa- 

ration of 35S nucleosides on ~osphocel~ulose (19). This pro- 

cedure is highly reproducible and a comparison of 35 S nucleos- 

ide peaks observed with E.coli and _P.aeruginosa tRNAs showed -- 
one major difference. ms-2iPA present in E.coli tRNA was -- 
absent in,_P.aeruginosa tRNA and in its place a radioactivity 

pesk eluted slightly earlier (19). Fig.1 shows the separation 

of 35 S nucfeosides of _P.aeruginosa tRRA on a phosphocellulose 

column. Peaks I, II, IV and V were identified as non-nucleo- 

side sulfur, 4-thiouridine, 2-thiooytidine and 5-methylamino- 

methyl-2-thiouridine respectively (19). The position for the 
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elution of ms-2iPA is shown by the arrow mark. As can be seen, 

radioactivity due to ms-2iPA was absent and in its place a new 

radioactivity peak appeared eluting slightly earlier to 

ms-ZiPA,. We suspected this to be a ms-2iPA derivative with 

hydroxylated isopentenyl side chain,. This peak was pooled, 

evaporated to dryness, dissolved in 1% ethanol, mixed with 

authentic sample of ms-~ibosylzeatin and subjected to paper 

and thin layer chromatography employing different solvent sys- 

tems. As can be seen in Table I in solvent systems A, 5, C 

and D radioactivity moved along with authentic sample. In 

Table 1 

Rf values of radioacive peak III of phosphocellulose column 

(Fig. 1) and authentic sample, ms-ribosylzeatin and tisLZKPA::on 

paper and TLC. 

_-------------------__L____ --------------------______I________ 
- - - - - -m. .m--- - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Solvent system Radioactivity Authentic 
samp1.e ms- ms-2iPA 
ribosylzeatin 

--------c--------v- ----,-----,------------------~---~---------- 

A. ~atrn~ No.1 
paper 0.83 0.83 0.9 

A= TLC (cellulose) 0.81 0.81 
3. 1, 0.89 0.89 
c II 0.89 0.89 
D N 0.91 0.91 
E TIC (silica gel) 0.34 0.30 

A- isopropanol - Cone, NH 
nol- I& ammonium acetate, 

vc/v/v)., B - etha- 
- n -butanol- 

water (86:24, v/v)., z) - ethy~a~etate-~-~~~~ol-~a~= (4:1:2, 
v/v/v, upper layer) and E - chloroform-methanol (9:1, v/v) 
TPIX: plates and paper were scraped or cut and counted in 
Beckman LS 100 counter. 
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paper c~omatography with solvent A, ms-2il?A moved faster than 

ms-ribosylzeatin with a Rf value of 0.9. Sephadex LH-20 column 

chromatography has been used by Vreman et al. (16) for the -- 
separation of different cytokinias present in the tRNA of young 

green pea shoots and achieved a good separation. We prepared 

ethylacetate-soluble 35 S-ribonucleosides from _P.aeruginosa 

tRNA, mixed with authentic sample of ms-ribosylzeatin and subj- 

ected the mixture to Sephadex UT-20 column chromatography. This 

is shown in Fig.2. As expected the authentic sample, ms-ribo- 

sylzeatin (iaentified by its characteristic spectrum) separated 

from bulk nucleosides and eluted separately. A significant 

proportion of 35 S radioactivity eluted along with this peak 

FRACTION NUMBER 

Figure 2: Sephaggx IX-20 column chromatography of ethyl 
acetate-soluble S labeled nucleo33des from tRNA af 
P.aer inosa, 
~~~xeaN~~~hA~~'A 

units of S labeled tRRA (8.1 x lo5 

to nucleosides. enzymatica @? 
units of unlabeled tRNA, convesked 
as described under Methods, 

extracted with ethyl acetate, mixed with 4 A 
authentic sample of ms-ribozylzeatin, 
dissolved in 0,5 ml of 33.3% ethanol, and applied to a 
Sephadex LH-20 column (0.5 x 45 ems). Elution was with 33.3s 
ethanol, flow rate was 2.4 ml/hr. 0.2 ml fractions were 
collected, the fractions were diluted to 1.2 ml and 0.2 ml 0" 
this fraction was taken for counting. Recovery 97s. 
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giving an additional evidence for the presence of ms-ribosyl- 

zeatin in the tRNA of _P.aeruginosa. 

Ribosylzeatin is present in cis and trans isomerio forms.. 

Studies on tRNAs of higher pl,ants so far reported suggest the 

presence of cis isomers (16) except in Pisum tRNA where both 

isomers are shown to be present. In order to know the type of 

isomer present in _P,aeruginosa tRNA, a known amount of radioac- 

tivity from peak III of phosphocellulose column (Fig.l), along 

with the authentic sample was subjected to thin layer chromato- 

graphy on silica gel with a mixture of chloroform and methanol 

(9:X, v/v>. This system is known to separate c~is and tram 

isomers of ribosylzeatin (14). In this system the radioactive 

spot moved slightly faster than the authentic sample (Table l), 

The authentic sample used here was trans isomer. Since the 

radioactivity moved with higher Rf value (0.34) than the trans 

isomer (0.3) it is likely that the tRNA contains cis isomer. 

However, we cannot be certain about this as we could not check 

the Rf value of oie isomer., 

DISCUSSION: The results presented above show that P.aerugin- 

osa tRNA contains ms-ribosylzeatin. The tRNA isolated from 

cells grown in logarithmic and late logarithmic stages gave 

identical phosphocellulose columh chromatographic profiles 

indicating that growth conditions do not alter the thionucle- 

otide pattern. ms-2iPA is a normal iPA derivative found in 

the tRNA of a wide variety of batieria such as E.coli (6), -- 
S.epidermis (lo), B.subtilis and S.typhimurium (205. It is 

therefore surprising that this bacteria should have zeatin 

riboside in its tRNA.. Pseudomonas ia a versatile genus, known 

both for its biosynthetic and biodegradative abilities (21),. 
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The genus consists of saprophytes and animal as well as plant 

pathogens, although the strain _P.aeruginosa is not a plant 

pathogen. It is therefore interesting to investigate whether 

plant pathogenic bacteria have zeatin ribosides in their tRNAs. 

Work in this direction is in progress. 
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