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INFLUENCE OF ACTINCMYCIN D O THE RKA METABCLISK
OF ANTIBODY-FORMING SPLEEN CELLS I VITRO*

Biochemische Zeitschrift Hermann crcau*#*
Biochemical Journal Hans Erlcer

Vol 342, 1965, pages 387-391

1. Uridine-2-Y4c in vitro is elatively rapidly i~
corporated into the RNA of spleen cells of rabvits, Tre
highest amount of radicactivity is found in the 65° C Iric-
tion. Antibody~forming cells are especially active in R.A&
synthiesis.

2. Actinomycin D strongly inhibits the RNA syntheuis.
While cells of normal rabbits are affected particulariy :n the
65° ¢ fraction, in immunized animals the incorporation o
uridine-2-14C is inhibited in 211 fractions.

In an earlier work we were able to show that actinomy=-
cin D inhibits the in vitro synthesis of antibodies apgeinst
a2lcohol dehydrogenase L1,2]. This finding suggested that a
Dl .-devendent RNA synthesis is necessary for the formation of
& .ivodies. [See the list of abbreviations on page 2.] 1In

vresent article it is shown that cctinomycin D inhibits

syathesis in the spleen cells. <The cxveriments were car-
_.i out with cells from rabbits that had received an antigen
cetior. vefore killing and 10-12 weexs after immunization
;4 elconol dehydrogenase.
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Camunization with ADH, isolation o the spleen cells
T.oa rolsits, and deternmination of the antibody were carried
ow. ir accordance with [2,3].

-

“. 5 <..2.Dr. 8. Ochoa for his 60th birthday.
*+_ resunt address: Hygiene~Institut der Universitit Frcidurg.
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6-~7 5 of spleen cells were pre-incubated I
Bagie's medium FTor one nour at 379 C with and withou
mycin D (Sﬁﬁﬂ/ml), nd then incubated for 20 minusce
uridine 2-14C (1 pC/G ml). An equal volume of ice-ccld
sol.tion (C.14 i) was then added ané the mixture centriluged
(1¢ ninutes at 10,000 x g).
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Isolation of RHA H

Tre spleen cells obtained were homozenized in the
Potter-Llvehjem apparatus with ten times their volume of ice-
colsd 1all solution (0.14 1) with the aadition of 1 ms/al of
berntonite (pretreated as in [4]). The nixuture was then cen-
trifuzed (15 minutes at 80C x g), the cytoplasmotic licuid de-
canted, oné the sediment washed twice more with .aCl solution.

b ~ccovery oF the Cytoplasmatic RNA. =~ To the coubinea
: liquié wos acdeG up 10 0.5% sodium GesoXycholate and on 2qual
e ¢ thonol (80%; pH 6.0). After 20 minutes' a--itation :
at 40 ¢ and centrifuging (10 minutes at 10,00C x g) thc watery
pheze was pipeited off and the interphase again trezted with {
ten ti.cs ius volume of NaCl solution and a corrcspondin’ quan-
Lo tity o phenol.
o The watery pheses were mixed with alcohol up o (7.
' This solution was kept overnignt in the cold storace rcom.
Tre R4 centrifuged off was dissolved in tris-HCl bulfoer
(0.01 i; pH 7.4) with 0.001 4 izCl,, precipitated thrce ‘imes
by =aezns of potassium acetate (finZl concentration: 2 I} and H
thoncl éfinal concentration: 20/5) and washed twice mor: with
et..znol (95%).

5 The purified RJA was then cissolved in tris-HCL buffer
(C.01 ;3 pH 7.4) with 0.001 M ¥gClp.

2ecovery of Huclear i, =- The nuclear sedinmint ‘as
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v.c..0penized with ten times ity voluze of NaCl solutis: "J.14 :
) ‘and then added to an cgual voiwac of vhenol (&Cii; il 3.0). j
., fractions were then obtain2d from this by the meinl of ;

Georgiov et al. [5) at 49, 509, and 659 C. The corresl~cing
RiL's wcre isolated from the ustery phases in each case 1s
Cescri.sd above for the recovery of the cytoplasmatic Rii.

Tne radiocactivity was measured with the methane Ilow-
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soureviations:

. L2e = 2123301 dehydrogenase
_ . = G¢oxyribonucleic acid
- = r.zonucleic acid
-8 = iris(hydroxymethyl}~aminomethane
< = iapulses per minute
¢~ = optical density
< - revolutions per minute
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throust ccunter tube. The gr 2ilis rzliozctivity is pivoen oo
ip::/0o (mcasured ut 260 mp; thicikness of layer 10 me).

Grocient Contrifuv~ins

This vias Gone in accor ance with tre metheds of Iritten
et a1, [6]. & 0D of the isoluted Ri4, dissoived in 0.5 al of
trig=-ECL oulfer (0.0l ¥ pE 7.4) with 0.001 I - 581y, wac set
to a saccharose gracient (4. 5 nl; 5=2C5 saccnzroup in 0.21 4
soéiun acetate, »H 5.1; 0.1 . »all; G.001 JuClp) zad contri-
fu;ed in the preparation ultracentrifuze (Spinco & ,v) .o the

Sy 39 rotor for five hours at :w,uoc rom. The ceniriiu tube
was tapped andé the conients cuo;ut uy drono in senaraue Jubeo.
The content of the individual tubes was dilutzd with

1 2% of Hy0, the extinction obtained at 260 mp, and au h_lcuot
transferred to aluminum dishes. 7The radioactivity was czter-
mined with the methane flow-through counter tube.

Other licthods

The base ratio was analysed by the method of Marl .am
et al. (7). Ve thank Dr.Dr. U. Hagen, of the Radiologic=l
Institute of the University of Freiburg im Breisgau, for de-
ternining the sedimentation constants.

Preparations

We obtained ADH from C.F. Boehringer & Soehne Gmbil
Mannneim; Bagle's medium from Grand Island Biological Co.i ,
Grané island, N.Y.; uridine-2-1 g (30 mC/mlol) uracil-z-14C
(20 ©C/mliol), and orotic acid 6-14C (8 mC/mMol) from New
Znz;land duclear Corporation, Boston, lassachusetts. Ue nave
the firn of Merck, Sharp & Dohme, Rahway, N.Jd., to thank for
the actinomycin D.

Re-ults

1. Influence of zctinomycin D on antibody synthesis,
~~ Isclzted spleen cells incubated in Bagle's medium Iorm
tntibeiies ag gainst alcohol dehydrogenase which can be shown
o, by the enzymatic optical method [2]. This synthesis is
-n_-b~vcc by actinomycin D even in a concentration of 5 pg/ml
\s—-. TaDle l)t

Taovle 1

Syr+horis of Antibodies A=ninst ADH in Vitro Uader ihe Iaflu-
eiie o° Actinomycin v. <ne celis from immunized animals were

T.cubated in Bagle's mediwa for 20 hours. (For details see (2]J

Innioition of the ADI ..ctivity
29 Compzred to Contro: 'ninals
-~ 70%
5 xofal of actinomycin D 0%

..idition of
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Inble 2
Influrnce 9 Actinomyein D {5 p~/=1) o1 tre incormorntion of Urifi--f i) into
R4 from Splecn Cells from Contrsl *ninnls and Immunized /ni- . (in ir3/C3)
Cytoplaczatic | 493 ¥racvion] 509C Fraction| 70 . raction
__Froction
$Actino- +ACLiN0= +Actino~ ,in-‘\ctino-
zycin D =vein D ayein D toqgein D
Control Animals 120{ 120 03] 147 545| 340 L 412
Immanized Animals | 720| 140 2050 1 920| 418 165K 630

2. Influcnce of aetincmcin I on the 2 ooathezl:, —-
While the isolated cells harcly incorporate uracil-2-+<{ and
orotic acid-6-14C into the RiA at <il, uridinez2-+4C 15 wery
rapidly teken up. For that rcuson uridine-—2- 4¢ was use.. for
the short-term marxings.

After 20 minutes' incubation with uri@ine—z—l
R4 Fractions obtained by Georgiev's mcihod {5) are =
From Table 2 it may be seen that the WA Irvctions {rom cells
of immunized animals show a substantizlly higher specific
activity than those from control animals. In both czses the
kishest specific activity is found in the 65° C fractiion.
7nis RKA approaches DNA in its base ratio. The greatcr rart
shows a Svedberg constant of Sy = 8.

hctinonmycin D has 2 definite influence on the syntheczis

of the RNA isolated at 659 C. The incorvoration of uridine-2-14¢

is reduced by more than half. (Cf. 2uzble 2.) This result is
also clear frou Figures 1 and 2, where the sec¢imentation behav-
ior of this RNA in a saccharose gradient (5-20%) is shown.
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Figure 2. Sedimentation diagram of Ria (65° C fraction) from spleen cells under
the influence of actinomycin D (5 pg/ml).

But actinomycin D alf? shows a definite effecv on the
incorporation of uridine-2-+°7 into tae other RiA Fractioas
(cf. Table 2). The effect on the fractions from iwmnunized
animals is substantially greater than on the controls.

Discussion

© /The inhibition of antibody synthesis in vitro by actino=~
mycin D is accompanied by a definite reduction in {the RNA syn-
thesis. Both the nuclear RiHA and the cytoplasmatic RiIA are
affected by this inhibition of synthesis. This finding is

quite %n harmony with the latest investigations of Smiley et
al. [8].

From the above findin s it may—be concluded that in
spleen cclls from immunized animals the synthesis of antioodies
is prececed by the formation of a DiA-ccpendent RNA. X

¢ thank the Deutsche Porschungzsgemeinschaft (German
Researc: Association) for support ol these investigations.
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