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1. Introduction 

The antibiotic pulvomycin has been shown to be 
related to kirromycin with respect to its structure and 
function [l] . Pulvomycin resembles the 5’-substituent 
of the tetrahydrofuran moiety of kirromycin [l] . 
Both antibiotics inhibit prokaryotic protein synthesis 
by virtue of their specific interaction with elongation 
factor Tu [ 1,2] . Since pulvomycin is known to be 
cytotoxic against malignant cells in tissue culture and 
against cells of the ascitic form of Ehrlich carcinoma 
‘(ECA) in mice [3,4] , studies were undertaken to 
determine the effect of both pulvomycin and kirro- 
mycin on macromolecular syntheses in eukaryotic 
systems. 

2. Materials and methods 

ECA cells were propagated in mice by weekly 
intraperitoneal transfer. These mice were a gift of 
H. Probst (Ttibingen). The human cell line studied 
was HeLa, strain S3; the cultured cells were a gift of 
0. G. Issinger (Stuttgart). Radiochemicals were 
purchased from Amersham Buchler (Braunschweig). 

Macromolecular syntheses in ECA and HeLa cells 
were performed as in [5] . Cells (3 X 106) in 3 ml 
phosphate-buffered saline [6] containing 0.6 mg 
heparin (Serva) were incubated with the antibiotics 
for 10 min at 37°C. The cell suspension was then 
transferred to a tube containing 0.1 ,uCi [‘“Cl- 
thymidine (61 Ci/mol), 0.1 PCi [ 14C] uridine 
(53 Ci/mol), or 0.1 j_Zi [14C]leucine (59 Ci/mol). 
After 20 min at 37°C the cells were centrifuged, 
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suspended in trichloroacetic acid (5%), and collected 
on cellulose nitrate filters. The filters were dried and 
the radioactivity was measured. 

Extracts of ECA and wheat embryo cells (KeimdiCt 
GmbH, Augsburg) for polypeptide synthesis were 
prepared as in [7] . Material of low molecular weight 
was removed from the 30 000 X g supernatant by 
Sephadex G-25 filtration. Polyphenylalanine synthesis 
was performed as in [7] . 

Pulvomycin (mol. wt 438) was isolated from 
Streptoverticillium mobaraerlse Tii 1063 according 
to [8] , and kirromycin (mol. wt 796) from Strepto- 

myces collinus Tii 365 as in [9] . 

3. Results and discussion 

The effect of either antibiotic on DNA, RNA, and 
protein synthesis was tested in intact ECA and HeLa 
cells. Figure 1 and fig.2 show that pulvomycin and 
kirromycin reduced uridine incorporation and, to a 
lesser degree, thymidine incorporation in ECA cells, 
whereas the rate of leucine incorporation remained 
unchanged during 30 min incubation; 50% inhibition 
of uridine incorporation into acid-insoluble material 
was observed at 3 X 10” M pulvomycin and 
1 X lo-’ M kirromycin, respectively. In kinetic 
studies, a constant rate of inhibition of uridine 
incorporation was observed after 3 min incubation 
time. 

Similar results were obtained with HeLa cells 
(data not shown). Thus, the pronounced effect of 
these antibiotics on eukaryotic cells might be due to 
an inhibition of RNA synthesis. 

The effect of either antibiotic on poly(U)-directed 
polyphenylalanine synthesis in cell-free extracts of 
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Fig.1. Effect of pulvomycin on macromolecular syntheses 

in Ehriich carcinoma ascites cells (me-) protein synthesis; 

(-A-) DNA synthesis: (-¤-) RNA synthesis. 
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F1g.2. Effect of klrromycin on rnacromolecLil~r syntheses 

in Ehrlich carcinoma ascltes cells: (-•-) protein synthesis; 

(-A.-) DNA synthesis; (-m-j RNA synthesis. 

Table 1 

Effect of pulvomycin and kirromycin on polyphenylalanlne synthesis in a cell-free 

system of ECA and wheat embryo cells 
__~ 

Additions 

Control 

~ PO&(U) 

Chloramphenicol 

Cyctohesimlde 

Pulvomycin 

Pulvomycin 

Pulvomycin 

Kirromycin 

Kirromycin 

Kirromycin 
~~ 

Phenylalanine mcorporated (pmol) 
--.____II_ 

Cont. (M) ECA Wheat embryo 
.- 

16.4 14.3 

0.5 1.9 

6x low4 13.0 12.5 

7 x 1o-5 4.1 7.6 

2x 10-e 15.8 13.8 

2 x 10-s 15.2 13.6 

2x 10-d 12.8 13.2 

2 x 10-s 15.1 13.9 

2x 10-S 14.5 13.9 

2x 10-e 13.0 13.4 

Reaction mixtures contained in 100 ~1 50 mM Tris.HCL (pH 7.6). 80 mM KCl, 

10 mM MgCl,, 5 mM dithioerythritol, 1 mM ATP, 0.1 mM GTP, 1 mM creatinc 

phosphate. 8 erg creatine kinase, 0.5 mg tRNA (yeast), 100 pmol [ “C]phenyl- 

alanine (0.2 tiCi), 20 @g poly(Uf, 2 ~1 methanol containing pulvomycin or kirro- 
mycin as indicated, and 10 irl ECA extract or wheat embryo cells. After 15 mm at 

37”C, the radioactivity incorporated into hot 53 trichloroacetic acid-insoluble 

protein was determined 
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ECA and wheat embryo cells was examined. The data 
represented in table 1 support the findings of the 
in vivo experiments. Except for a slight inhibition 
probably due to a contamination of the cytoplasmic 
protein-synthesizing system by the mitochondrial 
system, at up to 1 X lo4 M, both antibiotics did not 
interfere with this reaction. 

Our results indicate that the action of pulvomycin 
and kirromycin on eukaryotic cells is different from 

that on prokaryotic cells. The antibiotics inhibit 
bacterial protein synthesis by acting on elongation 
factor Tu [l] . They do not interfere with RNA and 
DNA synthesis in bacteria in vivo [8,10] and in vitro 
(data not shown). In contrast, the cytotoxic effect 
of either drug on transformed eukaryotic cells might 
be due to an inhibition of RNA synthesis. Low 
toxicity of pulvomycin [ 1 l] and kirromycin [ 121 sug- 
gest a different sensitivity of normal and transformed 
cells. 

Acknowledgement 

References 

[l] Wolf, H., Assmann, D. and Fischer, E. (1978) Proc. 

Natl. Acad. Sci. USA, in press. 

[2] Wolf, H., Chinali, G. and Parmeggiani, A. (1974) 

Proc. Natl. Acad. Sci. USA 71,4910-4914. 

[3] Akita, E., Maeda, K. and Umezawa, H. (1963) J. 

Antibiot. 16, 147-151. 

[4] Schwartz, J. L., Tishler, M., Arison, B. H., Shafer, H. M. 

and Omura, S. (1976) J. Antibiot. 29,236-241. 

[S] Weitzel, G., Schneider, F., Fretzdorff. A. M., Durst, J. 
and Hirschmann, W. D. (1967) II. Hoppe Seyler’s Z. 

Physiol. Chem. 348,433-442. 

[6] Martin, E. M., Malec. J.. Sved, S. and Work, T. S. 
(1961) Biochem. J. 80,585-597. 

[71 

181 
[91 

[lOI 

[Ill 

[121 

Roberts, B. E. and Paterson, B. M. (1973) Proc. Natl. 

Acad. Sci. USA 70,2330-2334. 

Assmann, D. and Wolf, H. (1979) in preparation. 
Wolf, H. and Zrihner, H. (1972) Arch. Mikrobiol. 83, 

147-154. 

Wolf. H., Zahner, H. and Nierhaus, K. (1972) FEBS 

Lett. 21,347-350. 
Ishizuka, M., Takeuchi, T., Nitta, K., Koyama, G., 

Hori, M. and Umezawa, H. (1964) J. Antibiot. 17, 

124-126. 

Berger, J., Lehr, H. H., Teitel, S., Maehr, H. and 

Grunberg, E. (1973) J. Antibiot. 26, 15-22. 

This work was supported by SFB 76 of the 
Deutsche Forschungsgemeinschaft. 

191 


