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SHORT COMMUNICATION

Effect of rifampicin on mitochondrial protein synthesis in rat liver
(Received 28 June 1972; accepted 25 September 1972)

PrROTEIN synthesis by isolated mitochondria from different sources has been studied widely.'~#
Synthetic mRNA viz. Poly U can be incorporated into apparently intact mitochondria and stimulate
phenylalanine incorporation there.>~7 Actinomycin D, an inhibitor of DNA dependent RNA synthesis,
has already been found to inhibit mitochondrial protein synthesis in vigna sinensis.® Some members
of rifamycin group have been reported to inhibit cell-free protein synthesis in different systems.?-1©
But the inhibition of RNA synthesis is the primary action of the rifamycins and their effect on protein
and DNA synthesis is only a consequency of the inhibition of RNA synthesis.?!*12 Very little work
has been done to see the effect of rifamycin on the protein synthesis in eukaryotic system particularly
in mitochondria. The present paper is mainly concerned with the effects of rifampicin, a member of
rifamycins, poly U and actinomycin D on the in vitro incorporation of L-phenylalanine-U-*4C into
proteins by isolated mitochondria from rat liver.

Mitochondria from rat liver were prepared according to the method described by Chakrabarti et al.
Rat liver was homogenized with Potter-Elvehjem homogenizer in 8 vol. of ice-cold medium A
(0-25 M sucrose; 0-05 M Tris-HCI buffer, pH 7-4; 0-025 M potassium phosphate buffer, pH 7-4
and 0-:025 M KCl). The homogenate was centrifuged at 1000 g for 10 min at 0°. The supernatant
fluid was centrifuged at 10,000 ¢ for 40 min, the sediment was suspended in medium A and then
centrifuged at 1000 g for 10 min at 0°. The supernatant fluid was finally centrifuged at 10,000 g to
obtain the mitochondrial fraction. The 10,000 g pellet thus separated was washed twice with cold
medium A.

Mitochondria were practically devoid of glucose-6-phosphatase activity. The RNA of the mito-
chondrial fraction was extracted according to Schneider!'® and the liberated ribose obtained after
the hydrolysis of RNA with 59, TCA was determined according to Dische, as described by Ashwell.!+
The level of RNA in the mitochondria was not reduced by exogenous RNase (Sigma, five times crystal-
lized protease-free). Protein content of the mitochondrial fraction was determined by the biuret
method.?5> RNA-protein ratio of the mitochondrial fraction was found to be 0-11 which was not
affected due to the treatment of mitochondrial fraction with RNase. The phase contrast microscopic
study indicated that mitochondria were free from nuclear or whole cell material. Amino acid incor-
porating activity of the mitochondria was found resistant to RNase which clearly rules out the doubt
about the intactness of mitochondria.”-1¢

TABLE 1. EFFECT OF RIFAMPICIN, POLY-U AND ACTINOMYCIN D ON THE INCORPORATION OF L-PHENYL-
ALANINE-U-1#C INTO PROTEINS BY ISOLATED MITOCHONDRIA FROM RAT LIVER

Incorporation
System (counts/min/mg protein)

Complete 4560 + 420
Complete + poly U (50 ug)* 8420 4- 370
Complete + poly U (50 ug) + act. D (20 pg)* 7520 + 300
Complete + poly U (50 ng) + rifampicin (75 pg)* 450 4- 60

Complete + act. D (20 pug)t 1150 + 170
Complete + act. D (20 pg) + poly U (50 ug)t 8840 - 320
Complete -+ rifampicin (75 ug)t 380 + 80

Complete -+ rifampicin (75 pg) + poly U (50 pg): 460 +- 80

* Mitochondria preincubated with poly U (50 ung) for 10 min at 30°.

+ Mitochondria preincubated with act. D (20 pg) for 10 min at 30°,

¥ Mitochondria preincubated with rifampicin (75 pg) for 10 min at 30°.
Results are the averages of five experiments with +S.D.
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The complete incubation system contained 1 um of ATP, 3 um phosphoenolpyrurate, 10 pg of
pyrurate kinase, 5 pm of MgCl,, 250 um of sucrose, 50 um of Tris-HClI buffer (pH 7-4), 20 pm of
potassium phosphate buffer (pH 7-4), L-phenylalanine-U-1*C (counts/min 1-15 X 10%), spec. act.
25 mCi/mmole) and 4-4-5 mg of mitochondrial protein. The total volume of the incubation mixture
was 1 ml. The incubation was carried out aerobically for 2 hr at 37° with constant shaking. The
incubation was stopped by the addition of 0-3 ml of 30% TCA.

For the measurement of radioactivity, protein was processed according to the method of Stachiewicz
and Quastel!” as reported by Das ef al.? The radioactivity was determined in a gas-flow counter
(Nuclear Chicago).

The data given in Table 1 indicate that labelled phenylalanine incorporation into proteins by
isolated mitochondria from rat liver is inhibited by both actinomycin D and rifampicin, a member of
rifamycins. But the inhibitory effect is more pronounced with the latter. When mitochondria were
preincubated with actinomycin D, synthetic mRNA viz. Poly U can stimulate labelled phenylalanine
incorporation into mitochondrial protein. But poly-U failed to stimulate phenylalanine incorpora-
tion when isolated mitochondria were pretreated with rifampicin. It has already been reported
that both actinomycin D'® and rifampicin'®-2° inhibit mitochondrial RNA synthesis—the former
combines with DNA?! but the latter with the B-subunit of RNA polymerase.2? As rifampicin but
not actinomycin D inhibits the poly U-dependent stimulation of “C-phenylalanine incorporation
into mitochondrial proteins of rat liver, rifampicin must deprogramme the protein synthetic sites and
also prevent poly-U attachment. Further studies are required to elucidate the actual mechanism by
which rifampicin inhibits mitochondrial protein synthesis in eukaryotic systems.
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