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SUM MARY

The synthesis of tritiateci actinoimmycin
having a specific activity of 80,000 c�)m/fLg
has been accommmphisimed 1)’,’ gro�ving �Strep-

tornyces on.tibioticus imm time l)resence of

methyl labeled L-methionine.

Recent interest in time immechanism of
action of actinomimycin as an inhmibitor of
the DNA-depemmdent RNA syntimesis (1, 2),
and time use of time commmpound as aim anti-

tumor agent. ( 3, 4 ) , have suggested timat

actinommmvcin of higim specific activity would
be of use in a variety of biochemmmical and

J)halmacologic stu(hies. The l)resent rel)ort.
based omm eamliem’ studies on anmilmo acid

incorporation into actinommmycin ( 5-7 � , de-
scribes the symmthesis of hmiglmly labeled ac-
tinommiycin (80,000 cpmmm/.�g) frommm L-lmmetimio-

nine, labeled witlm tritiummi in time mimethmyl

grout).
L-i1\Iet.hionine was selected as precui’sor

since it is the soum-ce of time nmethvl groimps
of sarcosine, .\-Imietiiyl-L-Valine and the

actinomycin cli rommmophore (5-7). Timere are
2 moles eachm of sam-cosine and .V-mmmethmyl-L-
valine per mole of actinomycin as well as

two methyl groups pcI’ mole of time clmroimmo-

pimore; timus 6 muoles of immetimionine are re-
quired for synthesis of 1 mmmole of antibiotic

(Fig. 1).
Seventy-five mmmillicuries of L-methmionine-

A(-tinonmy(-in I contains 1 residue of 4-hydroxy-

L-prOline in i)lct((� of 1 residue of m�-pro1ine, and

actinomycin V (-ommtains 1 residue of 4-keto-L-

proline in place of 1 residue of L-prOiine.

nmethmyl�’H (250 immC/mmmmole) , New England

Nuclear Com’poration, in 15 mmmlof �vater was

dilute(l to 50 mmmlwitim distilled water. All

madioa ct-ive Immeasimremlments were l)erfornme(I

witlm a liquid scintillation counter using a
naphthalene-dioxane solution (8).

�St rep torn yces Ofl fib loticus strain 3720 was

enmployed. Time orgalmism was cimltivated for

48 imr in N-Z mediuimm (9, 10�, harvested by

centrifimgation at 6000 m’pmim for 10 mimin, and
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then washed twice with 100 mi of pimysio-
logical saline. The myceliuni was finally

resuspended in 100 ml of saline, ammd 2 ml

Of time mycelial suspension was used to

inoculate eacim of 50-250 mmmi Em’lcnmneyer
flasks containing 100 ml of glutanmic acid-

galactose-mimmeral salts mmmediummm (9, 10).

�fiie organism was incubated for 42 imr at

30#{176}at which time time actinoimmycin titer was

32 �g per milliliter of mimediunm. Cimioranm-

pimenicol (Parke, Davis & Co.), 3.0 iimg in

2 mmml,was then added to eacim flask to inhibit

pI’otein synthesis and to enhance actinonmy-
cm forimmation (6, 7) . Immmmlme(liately after-

ward 0.5 ml of L_llmethmionifle_Immetilyi_IH
(750 i.�C, 3 pimmOles) was added to time flasks,

and time cultures were reincui)ated for an

additional 2 imr. Time sanme commcentiation of

radioisotope was then supplied agaimm fol-

lo�ved by a simmmilar incubation 1)(’Iiod. ‘I’imis

procedure was cleci(led upoim as a m-csult of

studies wimicim simowe(l timat niaximimum incol’-

l)oration of the methyl gIoup fmomu nmetlmio-
nine camm l)e aCimi(�’\’(’(1 using cimlom-atmml)im(’nicoi,

30 mrip.mmmoles of L-nmetlmionimme per muilliliter of

mmmediunm and a 2-hr incimbation l)eI’iod.

The culture mediummi was filtered by

gravity flow timrough glass wool jim a funnel,

and time nmycelium was washed 3 times with

100 ml of distilled water. Time culture flu-
trate (4800 nil) and washmings (300 mimi)

were combined and extracted 2 timmmes with

an equal volume of etimyl acetate. Time etimyl

acetate fractions were coml)ined and timen

washed with one-half the volummme of distilled

water. Time organic layer was dried with

sodium sulfate and thmen evaporated to dry-

ness under vacuum at 45#{176}to 50#{176}.The

actinomycin complex was dissolved imm5 nil

of acetone. Sl)ectroi)hmotommmetric assay of

actinomycin (molecular ext.i nction coeffi-

dent = 24,800 ± 200) at 443 mmm1tcindicated

time presence of 140 mmmg of time antibiotic

nmixture. Using a Hanmiltoim syringe this

solution was applied as a series of spots on

a line 3 cm frommi one edge of a 20-em glass

plate containing ii thin layer (0.75 mmmi) of

silica-m�el Cr. Time whole siiimmple was divided

equally anmong 22 plates, approxiimmating

6.4 mg of aetinomim cm rer plate. Time sol-

vent used foi- timimm-layer chi-omatograpimy

was ethyl acetate : acetone (2 : 1 ) , which was

allowed to run to time upper edge of each

plate. Generally time three principal corn-

ponents of time actinomycin coumplex tray-

eled time following distances : actinornycin I,

4.2 cm; actimmomimycimm IV, 10.5 (-1mm; actinomy-

cm v, 12.5 cmim (solvent front. at 17.1 cm).

After time solvent Imad evapom’ated frommm the

plates, time coiOl’ed zones were scraped off
and time individual actinonmycins were eiuted

witim mimethmanol. Time yield of each of the

actinomimycins was: actinommmycin I, 5.4 rng;

actinommmycimm IV, 44.9 mg; actinomycin V,

49.7 11mg. Time actinommmycimms were not oh-

tamed crvst.alliime because of time danger of

radiodecommmposition but were kept in nmeth-

anol at 4#{176}.No loss immi)ioiogicai activity has

l)een ol)sem-vc(i dut’iimg mmmometiman 1 year of
storage. Ilomnogemmeity of time actinommmycins

was StU(hie(l i)V thin-layer chromatography

in time sammie solvent system, using 0.5-mm

silica gel I)llt(’5 and a considerably redimced

anmoummt of samlmpl(’. The act.inonmvein T

preparatiomm \\‘mts eontamiminatecl with both

aetinoimmyciims IV and V (lime to tailing of

zones on time I)!eParative timin-layer chroma-

tograplmv. Time actinomimycin TV sample mm’as
shigimtlv eoimtammiinated with actinonmycin V

spectrophmotonmet.ric assay after elimtion of

the zones as described before, yielded an
analysis of actinoimmycin IV. 86% ; act-mo-
mvcin V, 14%. Actinommiyeimm V was found

to be a hoimmogeneous preparation. Time ac-

tinomiiyein eomnplex originally isolated had

the following eommmposition : I, 3.8% ; IV,
40.4% ; V 55.8%..

The specific m-adioactivity of time vamious

actinomvcins was in time range of 80,000
epni /jcg.

Pm’evioims m-adioisotopic studies have shown

that extraction of time cimltum-e timediumim wit-h

ethyl acetate ummdei- neutm’al or slightly aika-

line conditioims was a Imigimly specific nmetlmod
fom’ time isolation of actinonmycin (7). Thmis

was estal)lisiled l)\’ iiaier chromatographie

and crvstahhizatiomm procedures. The present

investigatioim enmployed thin-layer chit-omima-

tographv in conjunction with the neutral
extraction procedimre; the thin-layer tech-
imique thus adding further specifleiti, to the
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isolation procedure. No radioactive sub-
stances othem- than actinoinycins I, IV, and

V were detected.
The imigh specific activity of time material

should be of valime in elucidating time immecima-
nisnm of action, tissue distribtmtion, and
nmet.abolism of timis agent.
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SU M MARY

A streptomycin dependent mutaimt was

obtained from wild-type (valine-sensitive)
Escherichia coli K12. This immutant (E. coli

DK 12) grew exponentially in mmminimal

medium containing valine (plims dihydro-

streptomycin I . The inhibition by valine of

the acetohydroxy acid synthetase from
both dependent and parent cells was quan-
titatively similar. However, time activity of

the acetoimydroxy acid synt-hetase of DK 12
cells was higimer than that of time parent

cells. It was concluded that time insensi-
tivity to valine of E. coli DK 12 was the
result of derepression of (acetohydroxy)

acid synthetase in timis mimutant, time role of

the antibiotic in dependent cells being that

of a “derepressor.”

Bonner (1) reported that time growth of

a wild-type strain of Escherichia coli K12
\Vi15 inimibited I)y L-valine and that this
inhibition was ovem’come by L-isoleUcine.

Leavitt and Uimmbarger (2) proposed that.
inhil)ition of the growth of E. coil K12 by

valine was a consequence of time relatively
imigh sensitivity to inhibition by valine of

the initial condensing enzyme (acetohy-
droxy acid syntimet-ase) of the isoleucine-
leucine-vahine patimway. Consequently,




