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Abstract. Transfer ribonucleic acids (tRNAs) play a pivotal role in translation process during protein biosynthesis

in ribosomal system, and also take part in many other processes. It has been observed that changes in the cell metabolism
are strictly connected with isoacceptor tRNA population. Human placenta seems to be an adequate model for investigation
of the isoacceptor tRNA population changes due to morphological and metabolic changes taking place in the course

of pregnancy. Placenta tRNA samples were taken by means of phenol-isopropanol extraction and additionally purified

by BD-cellulose column chromatography. Then labeled and unlabeled tRNA preparations were divided into individual
isoacceptors by two-dimensional polyacrylamide gel electrophoresis. Electropherogram analysis suggests that

the isoacceptor tRNA population, as pregnancy progresses, shows only small quantitative changes in content of individual

isoacceptors, irrespective of pregnancy duration.
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Streszczenie. Trasnportujace RNA odgrywaja kluczowa role w procesie translacji biosyntezy biatka w ukfadzie
rybosomalnym. tRNA biorg réwniez udziat w wielu innych procesach komérkowych. Zaobserowano, ze zmiany metabolizmu
komorki sg $cisle zwigzane z populacjg izoakceptorowych tRNA. Ludzkie tozysko jest odpowiednim modelem do badania
zmian populacji izoakceptorowych tRNA ze wzgledu na zmiany morfologiczno-metaboliczne zachodzace w przebiegu

cigzy. Prébki tRNA tozyskowego zostaty uzyskane poprzez ekstrakcje fenolowo-izopropanolowa i dodatkowo oczyszczone
chromatograficznie na kolumnie z BD-celulozy. Nastepnie znakowane i nieznakowane preparaty tRNA byty rozdzielane

na poszczeg6lne izoakceptory z uzyciem techniki elektroforezy dwukierunkowej w zelu poliakrylamidowym. Z analizy
elektroforegraméw wynika, ze populacja izoakceptorowych tRNA w miare trwania cigzy wykazuje jedynie niewielkie
zmiany ilo$ciowe zawarto$ci poszczegdlnych izoakceptordw, niezaleznie od czasu trwania cigzy.

Stowa kluczowe: tozysko, transportujgce RNA, izoakceptory
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Introduction

Transfer ribonucleic acids (tRNAs) play a pivotal role in
translation process during protein biosynthesis in ribo-
somal system. Apart from this function, tRNAs take part
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in many other processes, e.g. tRNA isoacceptor for ly-
sine (Lys;) is a primer for HIV reverse transcriptase; tR-
NAs are a part of ubiquitin pathway of protein degra-
dation system, and also in glutamate metabolism [1-3].
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Figure 1. PAGE first dimension electrophoretic patterns of tRNA placental samples from different period of pregnancy
Rycina 1. Elektroforegram pierwszego kierunku tozyskowych prébek tRNA z réznych okreséw cigzy

It was previously observed that highly proliferating
cells exhibited changes toward tRNA hypomodification
[4]. It is believed that these changes are strictly connec-
ted with adaptation of tRNA isoacceptors population to
specific type of metabolism in proliferating tissues [4,5].

Human placenta tissue seems to be an adequate mo-
del for investigation of tRNA isoacceptors population
changes starting from early to late stage of pregnan-
cy. Additionally, it was observed previously that term
placenta tRNA exhibits unusual deficiency of modified
purine base — queuine [6]. Therefore, we undertook our
studies to find differences, if any, in pattern of placen-
tal tRNA isoacceptors in the second and third trimester
of pregnancy.

Material

Human placenta tissues from the second trimester of
pregnancy were obtained after late spontaneous abor-
tions caused by cervical incompetence, fetus malforma-
tions or uterine abnormalities (bicornual uterus). Third
trimester placenta tissues were taken after preterm de-
livery caused by factors different than placental factors
(premature rupture of the membrane, uterine preterm
contractility) and other factors leading to spontaneous

Isoacceptor tRNA in human placenta tissue as assessed...

preterm delivery with no placental pathology. All sam-
ples were collected by the clinical staff at the Depart-
ment of Perinatology and at the Department of Gyne-
cological Surgery, University School of Medicine, Lub-
lin, and at the Department of Obstetrics and Gynecolo-
gy at County Hospital in Betzyce.

Methods

Immediately after delivery, 10-20 gram samples of pla-
centa tissues were washed in ice-cold 0.9% sodium chlo-
ride solution to remove blood, quickly immersed in liqu-
id nitrogen and stored at -80°C until further processing,
but no longer than for 4 weeks. Crude tRNA samples
were obtained using phenol-isopropanol method descri-
bed previously by Sein et al. [7] Additional purification
by DEAE-52 column chromatography was necessary in
order to remove oligonucleotides, DNA fragments and
traces of phenol. Total tRNA samples (15 mg) were labe-
led at 3'end using nucleotidyltransferase (CCAse - kin-
dly provided by Dr. Pierre Guillemaut, IBMP, Strasbourg,
France) and 32P a-ATP (Amersham, United Kingdom).
Labeled and unlabeled (50mg) tRNA samples were mi-
xed and tRNA isoacceptor patterns were obtained using
two-dimensional polyacrylamide gel electrophoresis
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Figure 2. 2D PAGE electrophoret-
ic pattern of tRNA isoacceptors in
placenta tissues at 19 weeks

Rycina 2. 2D PAGE elektrofo-
regram izoakceptoréw tRNA
w tkankach tozyska z 19. tygo-

Figure 3. 2D PAGE electrophoret-
ic pattern of tRNA isoacceptors in
placenta tissues at 24 weeks

Rycina 3. 2D PAGE elektrofo-
regram izoakceptorow tRNA
w tkankach tozyska z 24. tygo-
dnia cigzy

Figure 4. 2D PAGE electrophoret-
ic pattern of tRNA isoacceptors
in placenta tissues at 32 weeks

Rycina 4. 2D PAGE elektrofo-

regram izoakceptoréw tRNA
w tkankach tozyska z 32. tygo-
dnia cigzy

Figure 5. 2D PAGE electrophoret-
ic pattern of tRNA isoacceptors
in placenta tissues at 40 weeks

Rycina 5. 2D PAGE elektrofo-
regram izoakceptorow tRNA
w tkankach tozyska z 40. tygo-
dnia cigzy

dnia cigzy

(2D PAGE by methods described by Fradin et al.) [8]. For
the first dimension, 10% polyacrylamide gel (PAG) in se-
midenaturating conditions (4M urea) was used, whereas
for the second dimension, 20% PAG and 7M urea were
applied. All electrophoretic procedures were conduc-
ted at 4°C and 400 Volts. The duration of electrophore-
sis was monitored using bromophenol blue and xyle-
ne cyanol as markers of tRNA migration. Gels were sta-
ined using methylene blue solution and autoradiogra-
phed (Fuji film) within 6 to 8 hours at room temperature.

Results and discussion

In the first dimension of the electrophoresis we have ob-
tained approximately 12 fractions located within 4S area
along 6 cm of the gel for all samples (fig. 1). In second
dimension for labeled material we were able to obtain
nearly 40 well separated spots representing particular
tRNA cluster of isoacceptors (fig. 2). Using “cold” (unla-
beled) tRNA samples only 25 spots were clearly visible
in the gels. These 25 spots detected by staining with
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methylene blue, were completely and strictly superpo-
sitioned to labeled tRNA isoacceptors.

We did not find any distinct differences among tRNA
samples taken from particular weeks of gestation. Ho-
wever, it could be observed that minimal quantitative
differences (as far as the amount of tRNA isoacceptor
is concerned) exist between tRNA isoacceptors popula-
tion, irrespective of the advancement of gestation. Pro-
bably, this reflects individual fluctuations in tRNA pat-
terns. It seems very reasonable that molecular matura-
tion of placental tissue (in term of tRNA modification) is
established at the beginning of the second trimester of
gestation, when trophoblastic tissue is matured to pla-
centa. After this point of time, normal metabolism of pla-
centa tissue is already established and is independent
of ageing. However, further investigations are necessa-
ry to extend these observations to trophoblastic tissue,
which is very dynamic in its structure changing (matura-
tion), as well as in its functions (oncofetal proteins pro-
duction, steroidogenesis).
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