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ABSTRACT
Twelve to twenty percent of newly synthesized
poly(A)+RNA is transcribed by RNA polymerase Ill in
Ehrlich ascites carcinoma and P301 plasmocytoma
mouse tumors. Most of this RNA designated as
pol Illpoly(A)+RNA has a size of 160 to 800
nucleotides with a maximum of distribution of ca. 300
nucleotides. Pol Illpoly(A) + RNA fraction consists of
two major classes of molecules corresponding to
previously described Bi RNA and B2 RNA with the ratio
of 1:4 to 2:3. All B2 RNAs present in poly(A)+ fraction
contain a long poly(A) segments at the 3' ends. Thus,
RNA polymerase Ill transcripts can be polyadenylated.
Several transcripts that hybridize with B2 probe were
also observed in poly(A)-RNA. The major components
consist of 180, 160, 120 and 95 nucleotides. The
1 80-nucleotide B2 RNA seems to be a primary
transcript from B2 repeat. We suggest that other B2
RNAs are transcribed from truncated copies of B2
element.

INTRODUCTION
Eukaryotic nuclei contain three types of RNA polymerases. RNA
polymerase I transcribes ribosomal genes; RNA polymerase II,
premRNA and some small nuclear RNAs (U1, U2, U3, U4, U5,
U7); RNA polymerase III, another group of small RNAs (5S
rRNA, tRNAs, 7S RNA, U6 RNA, 4.5S RNA and several
others).
Most of mRNAs contain long poly(A)-stretch at the 3' end
which is added posttranscriptionally (1). It is usually accepted
that the polyadenylated RNAs are represented by mRNA and
transcribed by RNA polymerase II. However, our observations
of the last few years show that this rule is not without exceptions.
Two major classes of short dispersed repeats, Bi and B2
elements , have been found in mouse and hamster cells (2-5).
They represent short retrotransposons. The length of conservative
part of Bl element is 130 b.p. A variable A-rich segment is
located at the 3' end of B 1. The average length of B2 element
is 190 b.p. with an oligo(A)-stretch, 8-15 b.p. long at the 3'
end. Both elements possess sequences homologous to a consensus
RNA polymerase III promoter (4) and both are actively
transcribed by RNA polymerase III in vitro (5). A TCT3-5
sequence is located before oligo(A)-stretch in B2 element which
may serve as a termination signal for RNA polymerase III (3).

Using Northern blot analysis, we discovered a low-molecular
weight RNA that hybridize with B2 probe in poly(A)+RNA of
murine cells (6). This RNA is heterogeneous in size, comprising
from 200 to 400 nucleotides. The analysis of cDNA transcribed
from this RNA demonstrated that it really represented a transcript
of B2 elements. At least, some B2 RNA molecules were found
to possess long terminal poly(A)-segments (7), indicating that
they are posttranscriptionally polyadenylated. On the other hand,
they were shown to be transcribed by RNA polymerase m. Thus,
B2 RNA is an example of RNA which is transcribed by RNA
polymerase III and at the same time polyadenylated.
The data were also obtained indicating the existence of small
poly(A)+RNAs that hybridize with Bi probe (6). However, the
structure of these molecules remained unclear.
We tried to evaluate the input of RNA polymerase III
transcripts in poly(A)+RNA. Unexpectedly, we found that a
significant fraction of nascent poly(A)+RNA was transcribed by
RNA polymerase III in murine tumor cells. The major part of
these transcripts is represented by B2 and Bi RNA. All
poly(A)+ B2 RNAs contain long poly(A) segments at the 3' end
confirming the ability of RNA polymerase III transcripts to
undergo polyadenylation if polyadenylation signal sequence is
located closely to the 3' end. Finally, non-polyadenylated B2
RNAs have been detected.

MATERIALS AND METHODS
Cells and labeling
Ehrlich ascites carcinoma (EAC) cells (ca. 108) were incubated
in 12 ml Eagle medium containing 2% dialyzed calf serum at
37°C. In some cases, alpha-amanitin was added. After 4.5 hour
incubation, ethidium bromide (1 ug/ml) and in some cases
actinomycin D (0.05 ug/ml) were added. Ethidium bromide was
used to block mitochondrial mRNA synthesis (9) which is known
to be resistant to alpha-amanitin (10). After 30 min, 3H-uridine
(5 mCi) or 32P-orthophosphate (10-15 mCi) was added and
incubation was continued for 15 min or 2 hours. Then RNA was
isolated. The P301 plasmocytoma cells growing in Petri dishes
were labeled in the same way.
Permeabilized cells were prepared and labeled according to
the protocol (11).
RNA isolation
Total cellular RNA was isolated as described in (12) with some
modifications. The cells were suspended in 0.1 M sodium acetate
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(pH 5.0), SDS was added to 0.5% and then equal volume of
phenol saturated with sodium acetate solution were added.
Extraction was performed for 3 min at 65°C. The phenol
extraction was repeated, and RNA was precipitated wit ethanol.
Poly(A)+RNA was purified by modified (8) two-cycle
chromatography with poly(U)-sepharose (13).

citrate, 0.1 % SDS. RNA was eluted by incubation in water for
2 min at 100°C.
RNA fingerprinting was performed according to Barrell (17)
with some modifications (18). Electrophoresis on acetyl-cellulose
was used for the first direction and homochromatography on PEI
cellulose, for the second.

RNA analysis.
RNA was ultracentrifuged in sucrose gradient in
dimethylsulfoxide (DMSO) according to a modified methiod of
Strauss et al. (14). 5-20% sucrose gradient in 99% DMSO,
5 mM tris-HCl, pH 7.5, 1 mM EDTA was used. Centrifugation
was performed in SW 40 rotor at 38,000 rpm for 67 hours at
250C.
RNA electrophoresis was carried out in 2 % agarose gel with
formaldehyde in 0.025 M sodium phosphate, pH 7.0 (15). The
gel was fixed in 10% acetic acid, dried and exposed to X-ray
film. In the case of 3H-labeled RNA, the gels were treated
according to Bernhardt et al. (16), dried and fluorographed. For
quantitation, the dried gel was sliced in 5 mm pieces and counted
in toluene scintillator.
Polyacrylamide gel electrophoresis was performed in 7 M urea
followed by autoradiography or electroblotting. RNA was
transferred to Hybond filters (Amersham).
Nick-translated DNA insertion from Mm 14 plasmid (4) was
used as a B2 probe in Northern blot hybridization experiments
(6). B2 probe was prepared from Mm 31 plasmid (3).
To isolate Bi and B2 RNAs, we prepared corresponding
plasmid DNAs from Mm 31 (3) and Mm 14 (4) clones (up to
100 ug), fixed the DNAs on nitrocellulose filters and hybridized
with labeled cellular RNA for 20 hours at 42°C in 250 ul of buffer
containing 50% formamide, 50 mM Hepes-NaOH, pH 7.0,
0.5 M NaCl, 4 mM EDTA, 1 % SDS. Non-bound RNA was
collected. The filters were washed in 15 mM NaCl, 1.5 mM

RESULTS
A significant fraction of rapidly labeled poly(A)+RNA is
transcribed by RNA polymerase III
The following experiments were designed to answer the question
how abundant are the poly(A) +RNAs synthesized by RNA
polymerase III in mouse tumor cells.
EAC cells were incubated for 6 hours in the medium with or
without alpha-amanitin, which is known to efficiently inhibit RNA
polymerase II. Then, 3H-uridine was added for 15 min and
poly(A)+RNA was prepared from the cells. Ca. 36% of
poly(A)+RNA labeling was resistant to 20 ug/ml alpha-amanitin
and ca. 24%, to 50 ug/ml alpha-amanitin.
Labeled RNA samples were ultracentrifuged in sucrose
gradient. The major fraction of poly(A)+RNA labeled in the
presence of alpha-amanitin is of low molecular-weight, 6-12S
(Fig. 1, a). In general, the synthesis of poly(A)+RNA of this
size is not inhibited in the presence of alpha-amanitin in
concentration of 50 ug/ml.
One can also see some alpha-amanitin resistant synthesis of
RNA of higher molecular weight. However, it comprises only
about 10% of the original level.
The inhibition of RNA polymerase II-dependent synthesis was
estimated by hybridization of in vivo 3H-labeled poly(A)+RNA
with immobilized intracistemal A-particle (IAP) DNA (19). LAP
transcription was reduced to 19% and to 4% in the presence of
20 ug/ml and 50 ug/mI alpha-amanitin, respectively. This allows
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Fig. 1. Sucrose gradient ultracentrifugation of EAC cell nascent poly(A)+RNA after incubation with alpha-amanitin.The cells were preincubated either without (open
circles) or with alpha-amanitin (crosses, 20 ug/ml; closed circles, 50 ug/ml) and labeled for 15 min (a) or 2 hours (b) with 3H-uridine. The markers are 28S, 18S,
and 55 rRNAs.
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to conclude that a significant fraction of nascent poly(A) +RNA
is resistant to alpha-amanitin in concentration that inhibits RNA
polymerase II.
The same result was obtained in the experiment with 2 hourlabeling. Again, ca. 25% of poly(A)+RNA synthesis was
resistant to 50 ug/ml alpha-amanitin. Most of the labeled RNA
was of low-molecular weight (Fig. 1, b).
A similar experiment was performed with mouse
plasmocytoma P301. Poly(A)+RNA synthesis in the presence of
50 ug/mI alpha-amanitin comprises 33 % of the control level. The
size distribution maximum for nascent poly(A) +RNA is located
in the range of 200-300 nucleotides as follows from gel
electrophoresis in denaturing conditions (Fig. 2). Thus, high level
of poly(A)+RNA synthesis in the presence of alpha-amanitin is
not an exception typical of EAC cells.
To discriminate between RNA polymerase I and RNA
polymerase IH transcription, we used the permeabilized cells.
Alpha-amanitin poorly penetrates through the membrane of native
cells (20) and it is impossible to selectively inhibit RNA
polymerase III. However, it is possible to inhibit both RNA
polymerase II and m if one adds alpha-amanitin to permeabilized
cells. Five min after addition of alpha-amanitin in concentration
0.1 ug/ml or 250 ug/ml, such cells were labeled with alpha-32PGTP for 1 hour. Then poly(A)+RNA was isolated. Its synthesis
comprised 40% and 6%, respectively, of that in the absence of
alpha-amanitin.
Denaturing gel electrophoresis showed that the major part of
poly(A)+RNA synthesized in the presence of 0.1 ug/ml alphaamanitin is represented by the 200-800 nucleotide molecules
with a peak at 300 nucleotides (Fig. 3). The picture was similar
to that after in vivo labeling in the presence of 50 ug/ml alphaamanitin. This material disappeared in the presence of 250 ug/ml

alpha-amanitin, proving that the corresponding RNA was
transcribed by RNA polymerase Im. RNA polymerase I is
resistant to any dose of alpha-amanitin, while RNA polymerase
IH in vitro is resistant to 0.1 ug/ml, but sensitive to 200 ug/ml
alpha-amanitin (21).
These data also suggest that about half of RNA transcripts
longer than 1 kb labeled in the presence of 0.1 ug/ml alphaamanitin are synthesized by RNA polymerase Im. Another half
is transcribed by RNA polymerase I being labeled even after 250
ug/ml alpha-amanitin addition. It is not clear whether they
represent true poly(A)+RNA molecules or just minor rRNA
contamination.
Anyhow, a significant fraction of nascent poly(A)+RNA is
represented by RNA polymerase III transcripts
(polIIIpoly(A)+RNA), at least, in some murine tumors.
200-800 nucleotide molecules constitute the major part of this
RNA. 12 to 20% of nascent poly(A)+RNA is recovered in this
fraction.

Low-molecular weight polyadenylated RNA polymerase III
transcripts are represented by B2 and Bi RNAs
Considering the described properties of B2 RNA (7, 8), we
suggested that polHIpoly(A)+RNA should contain B2 RNA. It
was confirmed by RNA hybridization with the excess of
immobilized B2 DNA. Usually, 20 to 30% and never more than
40% of pol lIpoly(A)+RNA was bound, indicating either
inefficiency of hybridization procedure or the presence of some
other classes of RNA.
Hybridization with other probes demonstrated that 10 to 15 %
of polIHpoly(A)+RNA hybridized to Bl DNA. To further
investigate the nature of in vivo transcribed nascent
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Fig. 2. Agarose gel electrophoresis of plasmocytoma P30l nascent
poly(A)+RNA after incubation with alpha-amanitin.The cells were precipitated
either without (C, open circles) or with alpha-amanitin (Am, closed circles) and
labeled for 15 min with 3H-uridine. The gel autoradiography is shown above.
Below, the results of counting of the sliced gel. The markers are: 28S and 18S
rRNAs, 7S RNA and 5S RNA + tRNA (the size is given in nucleotides).
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Fig. 3. Agarose gel electrophoresis of poly(A)+ and poly(A)- RNA prepared
from permeabilized cells labeled with 32P-GTP in the presence of alpha-amanitin.
Upper part: gel autoradiography; lower part: counting of sliced gel. Open circles,
without alpha-amanitin; closed circles, 0.1 ug/ml; crossings, 250 ug/ml alphaamanitin. Markers are 28S, 18S rRNAs and 7S RNA.
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polllIpoly(A)+RNA we performed RNA fingerprinting. 32plabeled 5-1SS polllIpoly(A)+RNA was hybridized to Bi and
B2 DNA; bound and non-bound fractions were collected, treated
by RNAase TI and analyzed. All spots are recovered both in
bound and in non-bound RNA fractions (Fig. 4).The same is true
for a non-fractionated 5- iSS polIIIpoly(A)+RNA obtained in
independent experiment. Only two types of major transcripts were
recovered and its limited hybridization to B 1 +B2 DNA
containing filters is a consequence of some technical problems.
One can calculate that BI RNA and B2 RNA constituted
20-40% and 60-80% of low-molecular weight
pollIlpoly(A) +RNA, respectively.
We also electrophoresed purified total low-molecular weight
polIllpoly(A)+RNA as well as B1 RNA and B2 RNA isolated
from the latter and obtained in all the three cases a smear without
discrete bands (Fig. 5). The size distribution of Bi RNA lies
in the range of 160-500 nucleotides and of B2 RNA, 200 to
500 nucleotides. All preparations also contain longer RNAs up

rs.~

to 800-1000 nucleotides. The samples are clearly not
contaminated by usual small nuclear RNAs, in particular by 4.5S
RNA, although the latter possesses some homology with Bi
sequences.
Up to now the existence of B 1 RNA has been poorly
documented (6, 22). Here it is confirmed conclusively.

All B2 RNAs in poly(A)+RNA are polyadenylated
It was shown earlier that B2 RNAs were polyadenylated (7), using
3'-labeling of poly(A)+RNA with 32P-pCp. However, these data
were not quantitated as no attempts have been done to measure
which fraction of RNA collected from the poly(U) Sepharose
column contained long 3' (A)n stretches. One can not exclude
that some B2 RNAs are selected by binding through oligo(A)
rather than through long posttranscriptionally added poly(A)
stretches. To check this, poly(A)+RNA was terminally labeled
with 32P-pCp, B2 RNA was isolated, treated by RNAases A and
Tl and then, instead of poly(U) chromatography, the hydrolyzate
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Fig. 4. Fingerprints of hydrolyzates of low-molecular weight (< 12S) polIIIpoly(A)+RNA from EAC cells labeled with 32P-ortophosphate in the presence of alphaamanitin. a,b, polIIIpoly(A)+RNA from hybrids with B2 and Bl DNA, respectively. c, RNA non-bound to the filters with BI and B2 DNAs. d, total low-molecular
weight polIIIpoly(A)+RNA obtained in independent experiment. Arrows show the bands characteristic of BI RNA. LON, long oligonucleotides.
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was directly electrophoresed in concentrated polyacrylamide gel.
Practically, the whole label was detected in the chains longer than
30 nucleotides, while oligo or mononucleotides are completely
absent (Fig. 6B). Also, the 3' end nucleotide in B2 RNA is
exclusively represented by A (Fig. 6C). Thus, all B2 RNA in
poly(A)+ RNA contain long (A)n stretches and therefore it
should be formed according to the scheme 2, but not 1, as shown
on Fig. 6A.
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Fig. 5. Polyacrylamide gel electrophoresis of total polIlHpoly(A)+RNA (T) and
RNAs recovered from hybrids with BI and B2 DNAs (the same preparations
were used for fingerprinting). The labeled fragments of pBR322 DNA digested
with Hpa H and low-molecular weight 32P-poly(A)- RNA from mouse cells were
used as markers.
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Poly(A)-RNAs homologous to B2 element
Earlier (6), we were unable to detect B2 RNA in poly(A)-RNA
preparations using Northern blot hybridization on DBM cellulose
filters. Now, we used more sensitive procedure of hybridization
on nylon filters and could detect a number of discrete bands of
low-molecular weight B2 RNA in poly(A)-RNA from EAC
cells. The B2 RNAs 180, 160, 95 and, in one case 87 nucleotides
long were detected (Fig. 7A).
In another experiment, 32P-labeled poly(A)-RNA was
hybridized with immobilized B2 DNA. The molecules 180, 160,
120, 95, 87 and 80 nucleotides long were detected. Obviously
usual Northern hybridization does not visualize all components
as the filters are overloaded with 5S rRNA. The cells were
preincubated with 50 ug/ml alpha-amanitin, all RNAs detected
should be transcribed by RNA polymerase III.
Hybridization is not a strict proof of identity of the nucleotide
sequence: binding of 4.5S RNA and 7SL RNA to Bi element
based on some sequence homology may serve as examples (4).
B2 element also has homologies to 4.5S RNA I (4), tRNA5LYs
(23), tRNASer (24), though hybridization between them has not
been demonstrated.
To prove that the hybridizing material represented B2 RNA,
fingerprinting analysis was performed. All oligonucleotides
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Fig. 6. Existence of long poly(A)-segments at the 3' ends of B2 RNAs in poly(A)+RNA preparations. (A) two presumably possible ways of B2 RNA formation.
(B) 20% polyacrilamide gel electrophoresis of B2 RNA digested with ribonucleases T1 and A. B2 RNA was isolated by hybridization from the low-molecular weight
poly(A)+RNA labeled at the 3' end with 5'-32P-pCp. 1, non-treated B2 RNA; 2, B2 RNA digest; 3, low-molecular weight poly(A)- RNA labeled in the same
way; 4, poly(A)- RNA digest. (C) PEI cellulose chromatography of the 3' end labeled B2 RNA digested with RNAase T2. Chromatograpy was performed in 0.4
M potassium phosphate buffer, pH 3.5.
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Fig. 7. RNA homologous to B2 element in low-molecular weight poly(A)- RNA. a, Northern blot hybridization with B2 probe of poly(A)- RNA fractionated
in polyacrilamide gel. b, polyacrilamide gel electrophoresis of 32P-labeled poly(A)- RNA isolated by hybridization to B2 DNA immobilized on filter. 1, total poly(A)RNA; 2, B2 poly(A) - RNA; 3, B2 poly(A)- RNA used for fingerprinting. It was obtained from the cells labeled in the presence of alpha-amanitin. c, fingerprints
of digests of four poly(A)- B2 RNA components. The spot numeration is the same as in Fig. 4.

recovered in the hydrolyzate of each of putative poly(A) - B2
RNA are detectable in the poly(A) + B2 RNA indicating the
close similarity if not identity of their sequences (compare Fig.
7C and 4B).
The set of oligonucleotides present in 180 nucleotide (180 n.)
long RNA is similar to that of poly(A)+ B2 RNA suggesting
that the former is a primary transcript of an average B2 element.
The only difference is the absence of long nucleotides originating
from poly(A) tail of the 180 n. component. The spot 'LON' is
probably originated from the 3' AU-rich segment of B2 RNA.
This spot is absent from hydrolyzate of 160 n. RNA. Obviously
the latter lacks normal 3' AU-rich region. 120 n. and 95 n. RNAs
do not contain several other spots characteristic of the larger
components (as indicated by circles in Fig. 7C). Thus, they lack
some other parts of B2 sequence possibly located in its 3' half.

DISCUSSION
The main result obtained is that RNA polymerase III transcripts
constitute the most abundant classes of poly(A)+ RNA at least
in several murine tumor cells. The major part of
polIIIpoly(A)+RNA 160-800 n. long with maximum of
distribution at 300 nucleotides is represented by a mixture of BI
and B2 RNAs with a ratio of 1:4 to 2:3. 12 to 20% of total
radioactivity of poly(A)+RNA after 15 min-2 hours labeling
belong to B 1 and B2 RNAs. Calculations taking into account the
size of RNA molecules show that, at least, two thirds of newly
synthesized poly(A)+RNA molecules are represented by Bi and
B2 RNAs transcribed by RNA polymerase HI in EAC and P301
cells. In other words, B2 RNA is most actively transcribed
poly(A)+RNA. Probably, this is true for most tumors and
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partially for some normal tissues, e.g. brain and testes. This
statement is based on the Northern blot analysis of B2 RNA
content in mouse tissues (6, 26). Actively dividing cells in tissue
culture contain much more B2 RNA than the resting ones (27).
Its content also increases after heat shock (28). However, only
the total mass of B2 RNA was measured in these experiments.
Therefore, the authors did not expect that 25% to 55% of all
newly synthesized poly(A) +RNA molecules are represented by
B2 RNA. Hence, when working with nascent poly(A)+RNA
from tumor and some other tissues of mice and probably of
hamsters and rats, one should consider the fact that its major
part is not premRNA, but pol Ill transcripts. When working with
non-labeled or steady-state labeled poly(A)+RNA, this is not so
important since due to the short life-time of B2 RNA ( - 1 hour)
(28), the content of polIIIpoly(A)+RNA decreases to 1-2%.
It is not clear what is the role of enhanced
polIIIpoly(A)+RNA synthesis in the biology of tumor cell. The
possible involvement of B2 RNA in tumor progression through
the formation of new retrotransposon copies was suggested (26).
B2 RNA may stabilize certain mRNAs against cleavage by means
of complementary interaction with their AU-rich parts (29). The
increased transcription of B2 element in tumor cells may be a
result of high level of transcription factor TFIIIC (30).
We have demonstrated that all poly(A)+ B2 RNAs contained
long 3' end An stretches (see Fig. 6). We additionally checked
previous results concerning this topic (7) since Sisodia et al. (31)
claimed that RNAs transcribed by RNA polymerase III could
not be polyadenylated. This contradiction can be explained by
the fact that Sisodia et al. (31) studied chimeric transcript
containing RNA polymerase III promoter and a piece of 3' end
of a protein-coding gene. The RNA transcribed from such a
construct is recovered exclusively in poly(A)- fraction.
Probably, pol III transcript cannot be cut by endonuclease that
cleaves premRNA at the polyadenylation site. However, the
transcription of B2 RNA is terminated immediately after the
AATAAA polyadenylation signal (5, 7) and, as a result, such
transcripts could be polyadenylated. Thus, RNA polymerase III
transcripts can be polyadenylated, but not cleaved by specific
endonuclease at polyadenylation site. Both earlier (32) and
recently publicated results (33, 34, 35) of several groups are in
a good agreement with this conclusion. It was shown, that a
number of factors participate in maturation process of the 3' end
of pre-mRNA. One can isolate different fractions with either
polyadenylation or 3'-cleavage activity from nuclear extract.
Unlike cleavage, polyadenylation is less exacting to 3' end
sequence of pre-mRNA with the main requirement for AAUAAA
sequence 10-30 nucleotides upstream to 3' end.
B2 RNA is heterogeneous in size, ranging from 200 to 800
nucleotides. First of all, this depends on length heterogeneity of
the poly(A). According to our unpublished observations, the
heavier B2 RNA is, the longer poly(A)-stretch it contains. The
longest poly(A)-stretches reach 500-600 n.
Size heterogeneity of B 1 may have another origin. B 1 elements
themselves do not contain T-clusters that terminate RNA
polymerase III transcription. Possibly, Bl RNAs are terminated
at occasional T-clusters in downstream sequences. On the other
hand, they contain A-rich regions, which may be responsible for
binding to poly(U) Sepharose during poly(A)+RNA isolation.
As a result, Bl RNAs are more heterogeneous in size.
This suggestion is supported by observation that the 'LON'
spot in Bi RNA fingerprint is much less prominent and located

in different position on the chromatogram than LON in B2 RNA
(compare Fig. 4B and 4A). While B2 RNA LON consists of
poly(A)-sequences, Bl RNA LON seems to contain sequences
of (A2-8CI -2)n type presented at the 3' ends of many Bl copies
(3). Thus, according to fingerprints, Bl RNA lacks long poly(A)segments and therefore cannot be considered as a true
polyadenylated pol 11 transcript, although this conclusion requires
an additional proof.
We also observed several discrete poly(A)- RNAs that
hybridized with B2 probe. Fingerprinting showed their close
similarity to B2 RNA. 180n. RNA also observed by Haynes and
Jelinek (5) obviously corresponds to non-polyadenylated fulllength B2 transcript. It is known that only 70% of each mRNA
is polyadenylated (1). One can expect that B2 RNA also should
not be fully polyadenylated and therefore poly(A)- B2 RNAs
should exist.
The origin of other B2 RNA components is less clear. They
may appear as a result of B2 RNA processing. However, it seems
more probable that they are formed from specific, partially
deleted copies of B2 element (Fig. 7C). It has already been
mentioned that 160 n. B2 RNA probably lacked 3' A-rich region
which is just 20 n. long. Such RNA does not contain AAUAAA
sequences and, as a result, cannot be polyadenylated.
We cannot localize the oligonucleotides which are absent in
120 n. and 95 n. B2 RNAs in the typical B2 sequence. Possibly
they are located in the second half of B2 RNA, but do not involve
transcription terminator.
We found (data not shown) that all the four mentioned
poly(A)- B2 RNAs contain U at the 3' end. These RNAs are
incorporated into RNP-particles precipitated by La antigen
(S.Madore, T.Pederson, S.Tillib, D.Kramerov, unpublished)
which is known to interact with oligo(U) at the 3' ends of primary
polIlI transcripts (36, 37). These data suggest the above
components are the primary transcripts of different copies of B2
element, particularly of shortened B2 elements. Such copies of
B2 have not yet been described and their study may present some
interest for understanding of the evolution of repetitive sequences.
They might be either precursors or derivatives of canonic B2
element. Besides that, the shortened variants may play some
physiological role in cells while the major variant may be simply
a selfish retrotransposon.
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