Activity of tRNA and aminoacyl-tRNA synthetases
of rabbit liver under myocardial ischemia in
different seasons of the year
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The activities of tRNA and aminoacyl-tRNA synthetases (AA-tRNA synt-
hetases) in postribosomal supernatants from normal (control) rabbit li-
ver and 6, 12 and 24 h after experimental myocardial ischemia (EMI)
in autumn (September and October) and in winter (December and Ja-
nuary) have been compared. The results showed that acceptor activity of
total tRNA for glutamic acid, glycine and leucine under 6 h EMI in
autumn was higher by 21-29%, under 12 h EMI by 22-31% and under
24 h EMI by 37-56% than in winter. No differences were observed in
acceptor activity of tRNA between normal groups of both seasons. The
results of a study of AA-tRNA synthetase activities showed that the
specific activity of glutamyl-, glycyl- and leucyl-tRNA synthetases in liver
under 6 and 12 h EMI in autumn was higher by 16-36% than in winter.
Only leucyl-tRNA synthetase activity under 24 h EMI was higher by
22% in autumn than in winter. No seasonal differences in the activity of
glutamyl- and glycyl-tRNA synthetases under 24 h EMI and in the ac-
tivity of all AA-tRNA synthetases of normal groups were observed. A
decrease of tRNA acceptor activity under EMI in both seasons cor-
related with an increase of the corresponding AA-tRNA synthetase ac-
tivity, which may be part of the compensatory mechanism of the cell to
keep the normal range of protein synthesis under extreme conditions.
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INTRODUCTION

the same time [8, 9]. It is known that the intensity
of protein biosynthesis depends on the seasons of

Aminoacyl-tRNA formation is a key step in protein
biosynthesis. This reaction is catalyzed with re-
markable accuracy by the AA-tRNA synthetases, a
family of 20 evolutionary conserved enzymes [1] that
catalyze the covalent attachment of an amino acid
to its cognate transfer RNA [2, 3]. It is known that
under myocardial ischemia protein biosynthesis is
altered in heart [4, 5] and other organs, particularly
in liver [6, 7].

Our previous studies have shown that acceptor
activity of rabbit liver tRNA for glutamic acid, gly-
cine and leucine decreased after 6, 12, 24 h EMI,
and reached the control level within 72 h, while the
activities of glycyl-, leucyl- and glutamyl-tRNA syn-
thetases of liver extracts were on the increase at
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the year [10-13], seasonal differences have been
shown in gene expression [14], acceptor activity of
total tRNA [15] and changes in the ultrastructure
of hepatocytes [13].

The objective of this study was to examine the
acceptor activities of tRNA for glutamic acid, glyci-
ne and leucine and the activities of the correspon-
ding AA-tRNA synthetases of normal rabbit liver
and 6, 12 and 24 h after EMI in different secasons
of the year.

MATERIALS AND METHODS

Male rabbits were used. Acute myocardial ischemia
was induced by occlusion of the left anterior des-
cending coronary artery according to [16].
AA-tRNA synthetases and tRNA were isolated
from normal (control) rabbit liver and 6, 12 and 24 h



Hiliaras Rodovicius, Dalé VieZeliené, Genuvaité Civinskiené

after EMI. These periods were chosen,
because essential alterations in protein
synthesis and level [17] as well as in the

EHIG h

activity of rabbit liver tRNA, AA-tRNA
synthetases and ribosomes were observed
[9, 18, 17].

Total tRNA was isolated from rabbit
liver by phenol deproteinization and
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further chromatography on DEAE-cel-

lulose column according to [19] with
subsequent deacylation as described ear-
lier [20]. Isolation of total AA-tRNA
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synthetases and determination of its con-
centration were performed as in [21].
The acceptor activity of total tRNA
for particular “C-labelled amino acids was
determined as described in [22]. Activity
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of AA-tRNA synthetases was measured
by the initial rate of tRNA aminoacyla-
tion. The composition of standard reac-
tion mixture and the procedure were re-
ported in [9].

RESULTS AND DISCUSSION

The activities of tRNA and AA-tRNA synthetases
of normal rabbit liver and under 6, 12 and 24 h
EMI in autumn (September and October) and in
winter (December and January) were compared. The
results showed that acceptor activity of total tRNA
for glutamic acid, glycine and leucine under 6 h
EMI in autumn was higher by 21-29%, under 12 h
EMI by 22-31%, and under 24 h EMI by 37-56%
than in winter (Fig. 1). No differences were ob-
served in acceptor activity of tRNA between nor-
mal groups of both seasons.

As reported earlier [9, 22], decrease

Fig. 1. Acceptor activities of specific tRNA of rabbit liver in norm and
under 6, 12 and 24 h EMI in autumn and winter

sociated with appearance of inactive tRNA confor-
mers, as was shown for some tRNA under EMI [8,
22], and with alterations in activity of total tRNA me-
thyltransferases, which can cause differences in the
step of methylation of some tRNA nucleotides, as
described for total methyltransferase activity under
12 h EMI [23].

Results of the study of AA-tRNA synthetase acti-
vity of rabbit liver postribosomal supernatant showed
that the specific activity of glutamyl-, glycyl- and leucyl-
tRNA synthetases under 6 and 12 h EMI in autumn
was higher by 16-36% than in winter (Fig. 2). Only
leucyl-tRNA synthetase activity under 24 h EMI was

of acceptor activity of tRNA under EMI
is associated with formation of inactive
molecules due to conformational chan-
ges of some molecules of tRNA and is
not related with a loss of terminal CCA
nucleotide triplet of the acceptor steam
of these molecules.

In winter, acceptor activity of tRNA
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for glutamic acid, glycine and leucine un-

der 6, 12 and 24 h EMI decreased by 22—
39% as compared to norm. In autumn, a
statistically significant decrease (by 17-
23%) was determined only for leucine un-
der 6 and 12 h EMI as compared with
norm. No differences were observed for
glutamic acid and glycine in all EMI pe-
riods and for leucine under 24 h EMI in
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autumn as compared to control. Altera-

tions of the acceptor activity of tRNA un-  Fig. 2. Activities of specific aminoacyl-tRNA synthetases of rabbit liver

der EMI in different seasons may be as-
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in norm and under 6, 12 and 24 h EMI in autumn and winter
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higher by 22% in autumn than in winter. No seasonal
differences in the activity of glutamyl- and glycyl-tRNA
synthetases under 24 h EMI and in of all AA-tRNA
synthetases of normal groups were observed.

In winter, the activity of glutamyl-, glycyl- and leu-
cyl-tRNA synthetases under 6, 12 and 24 h EMI in-
creased by 19-69% and in autumn — by 21-79% as
compared to control. Differences of the AA-tRNA
synthetase activities in rabbit liver postribosomal su-
pernatant under EMI in different seasons may be asso-
ciated with an increasing activity of inorganic pyro-
phosphatase which regulates AA-tRNA synthetase ac-
tivity by cleavage of inorganic pyrophosphate, as shown
earlier for 12 h EMI [23], and with alterations in the
distribution of AA-tRNA synthetase activity between
high molecular complexes and fractions of lower mo-
lecular complexes and free enzymes as reported un-
der EMI [6] and other conditions [24]. A lower de-
crease in acceptor activity of tRNA and a higher in-
crease of AA-tRNA synthetase activity under 6 and
12 h EMI in autumn than in winter may be related to
alterations in the action of some hormones, excretion
of which depends on the natural light period of the
day and on differences in the feeding of laboratory
animals in different seasons as have been noted for
other subjects [12, 25, 26]. The decrease of acceptor
activity of tRNA under EMI in both seasons studied
correlates with the increase of the corresponding AA-
tRNA synthetase activity, which may be part of the
compensatory mechanism of the cell to keep protein
synthesis in a normal range under extreme conditions.

Received 13 November 2002
Accepted 6 May 2003

References

1. Jacquin-Becker C, Ahel I, Ambrogelly A et al. FEBS
Lett 2002; 514(1): 34-6.

2. Beuning PJ, Musier-Forsyth K. Biopolymers 1999;
52(1): 1-28.

3. Ibba M, Soll D. EMBO Rep 2001; 2(5): 382-7.

4. Mackomonac PK, Jlekuc AB, Kosamenko MU.
Buononumepsr n xnerka 1989; 5(1): 84-6.

5. Kamayckac AIl, MBanos JIJI, Jlykomssuuroc JIHO
u np. buononumepsr u xnerka 1993; 9(1): 19-22.

6. Ivanov LI, Martinkus Z, Kharchenko OV et al. Mol
Cell Biochem 1993; 125: 105-14.

7. Mamanayckac TK, WBanos JIJI, Ponosuuroc I'A u
np. buonomumepst u kierka 1992; 8(6): 30-4.

8. Pomosuuroc I'A, Kosamenko MU, Msanos JIJI u
np. Hoxn. AH YCCP. Cep. b 1982; 4: 65-8.

9. Jykomsasuutoc JIFO, Pomosmutoc I'A, Kosanenko
MU u ap. Bornp. Men. xumun 1983; 29(4): 65-9.

10. Zhong Q, Fan T. Sheng Wu Xue Yu Sheng Wu Wu
Li Xue Bao (Shanghai) 2002; 34(2): 124-30.

11. Hew C, Poon R, Xiong F et al. Transgenetic Res
1999; 8(6): 405-14.

12. Mann DR, Akimbami MA, Gould KG, Ansari AA.
Cell Immunol 2000; 200(2): 105-15.

13. Soveri T, Sukura A, Nieminen M, Lindberg LA. Anat
Histol Embryol 1995; 24(2): 91-5.

14. Vera MI, Kausel G, Barrera R et al. Biochem Biop-
hys Res Commun 2000; 271: 735-40.

15. Picket MH, White BN, Davies PL. J Biol Chem 1983;
258(24): 14762-5.

16. Toleikis A, Dleja P, PraskeviCius A, Jasaitis AJ. Mol.
Cell. Cardiol. 1975; 11(1): 55-76.

17. Jlekuc AB, Jlykomssuutoc JIFO, Kosamenko MU,
Bbynnakosa OB. buonomumeps! u knetka 1985; 1(6):
322-7.

18. Msanos JIJI, Tamynssuuioc AAM, Jlykomssu-
gyioc JIKO u gap. Momnek. Oumom. 1984; 18(5):
1326-9.

19. Brungraber EFE. Biochem. Biophys. Res. Commun.
1962; 8(1): 1-3.

20. Choo AHEF, Logan DM. Mol Cell. Biochem. 1977;
17(1): 31-8.

21. Elska A, Matsuka G, Matiash U. Biochim. biophys.
Acta 1976; 247(3): 430-40.

22. KoBateuko MU, Poposuutoc I'A, TamymnsBudtoc
AAW u mp. Monex. 6uon. (Kues) 1984; 37: 18-21.

23. Viezeliené D, Ivanov LL, Rodovic¢ius H, Praskevicius
A. Biology (Vilnius) 1995; 1-2: 83-5.

24. Nathanson L, Deutscher MP. J Biol Chem 2000;
275(41): 31559-62.

25. Sweeney T, Kelly G, O’Callaghan D. Biol Reprod
1999; 60(1): 128-33.

26. Sohn YC, Yoshura Y, Kobayashi M, Aida K. Gen
Comp Endocrinol 1999; 113(3): 436-44.

H. Rodovicius, D. Viezeliené, G. Civinskiené

MIOKARDO ISEMIJOS POVEIKIS TRIUSIU KEPENU
TRNR IR AMINOACIL-TRNR SINTETAZIU
AKTYVUMUI SKIRTINGU METU LAIKU

Santrauka

Palygintas tRNR ir aminoacil-tRNR sintetaziy (AA-tRNR
sintetaziy) aktyvumas poribosominiame supernatante, iSskir-
tame i triusiy kepeny esant normai (kontrolé) ir praéjus 6,
12 ir 24 val. po eksperimentinés miokardo iSemijos (EMI)
rudeni (rugséjo-spalio ménesi) ir Ziema (gruodzio—sausio
meénesj). Nustatyta, kad rudeni po 6 val. EMI tRNR geb¢-
jimas akceptuoti glutamo riigstj, glicing ir leucing yra 21—
29%, po 12 val. — 22-31%, o po 24 val. — 37-56% didesnis
negu ziema. Kontroliniy grupiy triusiy kepeny tRNR ak-
ceptinio aktyvumo skirtumy skirtingu mety laiku nerasta.
AA-tRNR sintetaziy aktyvumo tyrimai parode, kad gluta-
mil-, glicil- ir leucil-tRNR sintetaziy aktyvumas po 6 ir 12
val. EMI rudenij yra 16-36% didesnis negu Ziema. Praéjus
24 val. po EMI sukélimo tik leucil-tRNR sintetazés aktyvu-
mas rudenj yra 22% didesnis negu ziema. Glutamil- ir glicil-
tRNR sintetaziy aktyvumas po 24 val. EMI skirtingu mety
laiku buvo vienodas. Nustatyta, kad kontroliniy triusiy kepe-
ny AA-tRNR sintetaziy aktyvumas rudenj ir Ziema nesisky-
ré. Ir rudenj, ir ziema kai kuriy tRNR akceptinio aktyvumo
sumazéjimas EMI metu koreliuoja su specifiniy AA-tRNR
sintetaziy aktyvumo padidéjimu. Manoma, kad AA-tRNA
sintetaziy aktyvumas padidéja kaip kompensacinis atsakas
sumazejus tRNR akceptiniam aktyvumui EMI metu tiek
rudeni, tiek Ziema.



