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BIKE\ JouR\AL
F1'eliruii, an' 1<"purl

A Profile of Ribonucleic Acid Synthesis in Corynebacterium
Diphtheriae Treated with Actinomycin S

It ITas heelT repoi. ted that actinonTycin inhibits DNA dependent cellular RNA
synthesis (Reicll et a1. , 1962, HUT witz et a1. , 1962, Levinthal et a1. , 1962), presumal)Iy
I^, interacting witlt DNA molecules (Kawainata 61 a1. , 1960), wherel^, the synthesis
of various cellular. RNA species may I)e suppressed equally by this antibiotic (RelclT
at a1. , 1962). However, \\, hilc studyinu the action of actinomycin S o1T RNA syn-
tl\esis in a strain of 000.1icbdc!uni?n diphtheii",, \\, c have receittly onserved tlTat tlle
synthesis of the cellular RNA of larger molecular size an pears to lie preferentialIy
111hil)ited I)y 10\\, concentrations of this anti1)1011c.

A toxinogenic strain, I'ark Williams No. 8 (Bikcn) \\, as Lised 111 111is study
T'11c organisnt was grown at 35'C \\, 1111 shakii}^ 11L a nTodificatioi} of A{ueller aild
Miller's casaitTino-acid medium (1941) I)y the metllod described I)y YoiTeda (1957).
\\IheiT the O. D. at 590 IlT/4 of tile culture in a Bauscl\ & Loinb spectrophotometcr
rearhed 8, it war qui. kly add. d with NG uru. 11 (0.02 4.10.0. ) and, after. 2 minut, s
incubation at 35'C \\, illl shaking, the \vltole culture was theit divided into four
parts. To these four parts actinomyciiT S was added immediately at final concen-
trailoiLs of 0, I, 5 and 10 11gs I'm' inI. , respectively and they were incubated at 35'C
for a furtlTer 30 rollTutes. After incubation, these cultures were quickly chilled \\, ith
ice and the cells were collected by centrifugation. The packed cells thus on tamed
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Fig. I. Sucrose Density Gradient Pattern of Nucleic Acid. Labelled for 32 minutes
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Fig. 2. MAC Chromatographical Pattern of Nucleic Acid. Labelled for 32 minutes.
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were disintegrated by griiLding tlTem with quartz sand 111 the I)resence of 2.5 IJer CGIlt
sodium dodecylsulfate. Nucleic acids were extracted and purified fronT the
ITontogenate I)y tlTe phenolrriethod (Gierer et a1. , 1956). The itucleic acid fractions
\\, ere then sunjected to I)o1h sucrose gradients and meth\, latecl alliumin column
chromatography. Linear density-gradients of sucrose (5 to 20%) in 0.01M tris-
acetate buffer' (pH 5.0) containing 0.1M NaCl \\, eTe prepared according 10 the
procedure of A{onier at a1. (1962) and the clTromatography was done I, y in odinca-
tion of the method of Mai}dell & Her shey described Iiy Mizun0 (1963) . Measure-
merits were made of the radioactivity ancl al)sorl)ancy at 260 Inn of the droj, frac-
tions collected aftu' centrifugal1011 of the former 11T ai\ RPS4-0-130 rotor (Hitachi
40P uliiacentrifu, re) at 40,000 rpiTT for 270 1111niites ai}d also the eluates o1JiaiiTed
froitL the latter. '1'11e ladioactivity was assayec1 111 a Nuclear Chicago gas no\\,

When Itecessary, the Rl\'A and DNA coltieiits of the tractioils werecounter.

determined by the orcinol ai}d diphenylamine reactioiTs.
Results are shown I)TieHy in the accompanying figures. As calt IJe seeit from

these figures, there was a remarkalile difference amo1^' the sucrose-gradients
patterns, depending o1t the concentratioi} of actinomyciil S. Thus, in the presence
of 10 11gsjml of actinoinyciit S, the level of 14C Liracil incorporatioit Into all species
of RNA were equally inhibited (Fig. 3 and 4) , while, 111 the presence of I 14glml
of the antibiotic, only the incorporation into the RNA around 23S regioiT was
found inhibited (Fig. 6) . A concentratioit of 5 11gsjiTtl of antibiotic appeared to
nave ait interittediate effect (Fig. 5). lit addition, cvidei}ces ITave lieeit obtained
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Fig. 3. Sucrose Density Gradient Pattern of Nucleic Acid. Labelled for 32 minutes in
the Presence of 10 1485jml of Actinomycin S.
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Fig. 4. MAC Chromatographical Pattern of Nucleic Acid. Labelled for 32 minutes
in the Presence of 10 1,851ml of Actinomycin S.
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Fig. 5. Sucrose Density Gradient Pattern of Nucleic Acid. Labelled for 32 minutes
in the Presence of 514gsjml of Actinomycin S.
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Fig. 6. Sucrose Density Gradient Pattern of Nucleic Acid. Labelled for 32 minutes
in the Presence of I 1181ml of Actinomycin S.
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froilT ou^ separate experiments Indicaiiilg the I)resence of the similar effect of this
antibiotic o11 messengci' RNA (YaiTiada, tinpulilishecl data) It 111erefore seems

that there are apprecial)IC differeitces in the actinomycii} S seilsitivities of various
RNA fractions, nlalitly dependent OIL LITeir nTolecular sizes. Similar results ITavc
recently lieeit onlained in Bar!'!/IIJ Jttb/inr SB 15, in \vhicl} the ITet s ITthesis of 23S
RNA was inhil)ited I)y a 10\\, coltcentratioiL of actinonT ,cii\ S \\, hile that of o111er
RNA fractions was ITot

The significance of thesc findings is it o1 yet clear. A possible explanatioit is,
however, that the frequency of 1,111dinu of Ihc anti1)1011c nTolecules to DNA increases
un I)arallcl willT Increase in the size of lite CIStron, particularly at 10\\, concentration
of the antibiotic, ai}d this Itt^, result in I}refereiTtial inhil)it101T of DNA de )endent
s\, ITihesis of RNA of large n\o1ccula^ weio'IlI. TITc 11111'11tsic meclianisin 11Tvolved,
however, still a\\, ajis Itin her study. The details of 111CSe experiments \\, ill I)e I, ulilisll-
ed else\vlTere

\\'citrc nilicliiiitl, btcclto All. 1<. Nilk:, illia. A1.1'11ai'111. , Ibi ICcliiiicalass;stallcc will, 111c slitiiisc
gradients.
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