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Amino acid incorporation into the protein of mitochondria and
mitoechondrial fragments from beef heart

KALF axD Siupsox? found a high incorporation of labelled amino acids into the protein
of isolated heart mitochondria. HurLsMans? also obtained the highest rate of amino
acid incorporation in the mitochondrial fraction of rat-heart cytoplasm. More detailed
investigations of the experimental conditions and energy requirements for the in-
corporation of radioactive amino acids into the protein of beef-heart mitochondria
will be published elsewhere. This report gives some preliminary results on the in-
corporation of [**Clleucine into submitochondrial particulate fractions, obtained
from heavy-laver beef-heart mitochondria by sonic oscillation and digitonin treatment.

TABLE I

TIHCTLEUCINE INCORPORATION INTO THE PROTEIN OF FRACTIONS OBTAINED
FROM BEEF-HEART MITOCHONDRIA BY SONIC OSCILLATION

The mitochondrza were distupted by sonic oscillation (M.S.E. sonic disintegrator, 6o W, 60 kHz/sec)
for 2 min in 2 medium containing 0.25 M sucrose, 5 mM EDTA, 1mM MgCl, and 6 mg protein/ml,
and the suspension was fractionally centrifuged. Incorporation activity was measured by in-
cubating at 37° for 2 h under shaking in a medium containing 50 mM Tris, 50 mM KCl, 5 mM
MgCl,, 1 mM EDTA. 30 mM potassium phosphate, 2 mM ADP, 50 ug of a synthetic amino aczd
mixture® and 0.0y md>E 24 leucine (176000 counts)iain) in a final volume of 1 ml. The iina

PH was 7.4 The reactions were terminated by the addition of trichloroacetic acid, the mlxture
was heated at go® for ¥5 min, and the precipitate was washed with alcohoi and ether and plated
and counted in a gas-flow counter. Corrections were made for background and self-absorption.

Spocific activity Recovery of s
Frawzsom (counts/min/mg imarpo’ati;n Rpcmergﬁuaj;p rotein
protein) activity (°5) e

Intact mitochondria 220 100.0 100
Particulate fraction from

somificate after 12 rrin at 15000 X g 209 74.3 77
Particulate fraction from 15000 < g

supernatant after 45 min at 105000 X g 1145 30.5 6

The f heart mitochondria were prepared according to CRANE éef al.3, the layers
being separated as deseribed by HATEFI AND LESTERY, Table I shows the distribution
of protein and incorporation activity in various fractions obtained from the mito-
chondria after sonic disruption. It can be seen that the fraction containing the lightest
particles has the nighest specific activity. Table II shows the distribution pattern after
digitonin treatment according to CoOPER AND LEHNINGERS, the smailest particles again
having the highest specific activity. However, the larger particles also show .nuch more
activity than the criginal mitochondria. Apparently the detergent action of digitonin
not only brings about the liberation of small submitochondrial fragments, but also
causes the removal of inactive protein from the larger fragments. The interpretation
of the results is somewhat complicated by an apparent stimulation of the incorperation
process as such, since the total recovery of incorporation activity exceeds 100 %.

All fractions tested required energy, Mg?+ and the added amino acid mixture
for the incorporation of [*Clleucine. There was no beneficial effect of aaded soluble
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fractions from mitochondria nor of pH-5 enzymes from rat liver. Ribonuclease
(EC 2.7.7.16) caused only 5% inhibition, if added in amounts that totally block
microsomal systems (¢f. RooDYN ef «l.8). With chloramphenicol {50 ug/ml) an in-
hibition was obtained of at least 95 % (¢f. RENDI?). Transpeptidation in the sense
recently described by SUTTIE® appears to be excluded, since the incorporation was
inhibited at least go % by 0.5 mM 2,4-dinitrophenol.

TABLE II

DISTRIBUTION OF [!C]LEUCINE-INCORPORATION ACTIVITY AND PROTEIN IN
DIGITONIN FRAGMENTS FROM HEAVY-LAYER BEEF-HEART MITOCHONDRIA

The mitochoudria were pretreated at o° for 3¢ min in a medium con ' _.ining 1 %, digitonin (E. Merck
A.G.), 50 mM sucrose and 5 mg protein/ml. The conditions of incubation and treatment of the
radioactive precipitates are given in Table I

Specific activity Recovery of ;
Fraction (counts/minfmg incorporation Racovn'x)?j)ﬁvmcm
protein) activity (%) e
Intact mitochondria 225 100.0 100
Particulate fraction from the digitonin-treated
mitochondria after 25 min at 75000 X g 652 95.5 33
Particulate fraction from 75000 X g
supernatant after 30 min at 105000 X g 996 26.6 6

In conclusion, it is clear that it is possible to obtain fractions from heart mite-
chondria which show a much higher specific activity with respect to amino acid im-
corporation than the intact particles, even higher than the activities generally reparted
for mammalian ribosomal and microsomal systems. The properties of the incorporatism
system in these submitochondrial particles are essentially the same as those in intact
mitoechondria.
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