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ABSTRACT gene silencing (PTGS)1{4). The mechanism(s) underlying
PTGS must either affect the processing, the nucleocytoplasmic
transport or the stability of the messengers of the affected genes,
or a combination of these processes. In the case of sileingad £
genes it has been proposed that the reduction in the trans@pt
levels results from an increased rate of mMRNA turndyéy. (For
PTGS ofp-1,3-glucanase genes it was shown that the mRI\BA
half-life was 8-fold shorter7). Moreover, it is believed that the
silencing-related RNA turnover occurs in the cytoplaSig)(
This assumption is mainly based on the observation that
transgenic plants exhibiting PTGS are also resistant to infectign
with cytoplasmically replicating RNA viruses that contalrﬁ
sequences with homology to the silenced geiSes?].
addition, it was shown that silencing-related, low moIecuI@r
weight RNAs are present in the polysomal fraction of planﬁ
exhibiting PTGS of the tobacco etch virus (TEV) coat protem
gene and of ACC synthase gent314).

It is becoming increasingly clear that regulation of mRN@
turnover plays an important role in maintaining appropriate levels
of specific cellular mMRNAs and in eliminating unproductive,
RNAs (15-17). mRNA degradatlon is reported to procee@
extremely rapidly once it is initiated. In higher plants, only a feW
cases of degradation intermediates have been characterised
(18-21). For example, the degradation of the soyltbaBSRS4
messenger generates a distinct pattern of proxiraitéet) and
distal (3 intact) RNA degradation products. The presence of a 5'
cap and a '3poly(A) tail on the proximal and distal products,
respectively, is taken as evidence that the first step in the major
degradation pathway fd8RS4mRNAs is an endonucleolytic

cleavage 19).

INTRODUCTION Silencing-related RNA degradation intermediates, i.e. discrete

Genetic transformation of plants may lead to a coordinatddw molecular weight RNA products corresponding to less-than-

suppression of the expression of the introduced transgenes dnittlength messengers, have been described for tomato plants
homologous endogenous genes. In several cases, the transcripggibiting co-suppression of polygalacturonase genes or ACC
of the affected genes appears normal, indicating that a post-trasgnthase genes, and in tobacco plants displaying homology
criptional mechanism causes the reduction of the mRNA levetiependent resistance to TEV3(14,22,23). In the latter case, it

of the affected genes, a phenomenon called post-transcriptiomeds shown that the different products correspond to either the

Post-transcriptional gene silencing of  [3-1,3 glucanase
genes in the transgenic tobacco line T17 is characterised

by an increased turnover and, as a consequence,
reduced levels of gn1 transgene and endogenous [(3-1,3
glucanase mRNAs. Here, additional gnl RNAs, both
larger and smaller than the full-length messenger, are
shown to accumulate in silenced plants of the trans-
genic tobacco line T17. The longer-than-full-length gnl
RNAs are the result of cryptic processing of the gnl
messenger. The small gnl RNAs in silenced plants
correspond to distal and proximal parts of the mature

gnl messenger. The proximal RNA products are intact

at their 5 ' extremity, but terminate at different positions

at the 3'-end. The distal RNA products contain a
poly(A) tail and are truncated to various positions at

the 5'-end. These observations indicate that degradation

of the mature gnl transcript does not start at the 5 '- or
3'-end, but rather are consistent with degradation of the
gnl transcript starting with an endonucleolytic cleavage
followed by internal exonuclease digestion. Importantly,

the truncated products are more abundant in silenced
plants than in expressing plants. This suggests, together

with the previously reported silencing-r  elated increased
gnl mRNA turnover and the similar rates of gnl
transcription in silenced and expressing T17 plants, that

the predominant decay route for the  gnl transcripts
differs between silenced and expressing conditions.
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5'-end, the middle part or thé-8nd of the TEV RNAZ2). In  UK) using DNA fragments corresponding to thel cDNA, the
contrast, in tomato plants displaying PTGS of ACC synthasgsS promoter, intron 1 and 2 and tHeed ofgnl genomic
genes, only the'®end of the ACC synthase mRNA was found,sequence as template. Membranes were hybridised for 16 h at
suggesting that it was much more stable than tiga® (L3).  65°C in 500 mM phosphate buffer, pH 7.2, 1 mM EDTA, 7%
Metzlaff et al. (9 showed that truncated, poly(A3hsARNAs  SDS and 1% BSA. Membranes were washed three times in
and small RNAs of 304 nucleotides, corresponding td a 300 mM phosphate buffer, pH 7.2, 1 mM EDTA and 1% SDS at
segment oEhsARNA, are present in petunia plants exhibiting65°C. Signals were visualised with a Phosphorimager (Molecular
PTGS ofchsAgenes. Importantly, identical RNAs were alsoDynamics Sunnyvale, CA) using ImageQuant software.
identified in a petunia variety exhibiting natural PTG lo$A

genes %). It was proposed that these truncated RNAs are o .

generated through specific endonucleolytic cleavages in tkgoning and characterisation of gnl RNA species
endogenoushsAmRNA. o )

We previously demonstrated that the reductidi;8-glucanase The Marathon cDNA Amplification kit from Clontech (Palo Alto,
mRNA levels in homozygous, silenced TNi¢otiana tabacum CA) was used to characterise thebds of the RNAs from region
plants is at least partially due to an increased turnover of tie Briefly, poly (A)” RNA was isolated from silenced T17 plants.
B-1,3-glucanase transcriptd)( Here we show that cryptic, First stranql cDNA was primed with a maodified Iock-docklng_
longer-than-full-length and truncatgd1 mRNAs are present in ©ligo-dT primer. Second strand synthesis was performed according
silenced T17 plants. The longer-than-full-lengtil. RNAs do  t0 the method of Gubler and Hoffmanii7) with a cocktail of
not contain intron sequences or surrounding genomic sequen&g$herichia colDNA polymerase |, RNase H articoli DNA
of the gn1 transgene. The truncatetl RNAs correspond to ligase. After making the ends blunt with T4 DNA polymerase, the
proximal and distal parts of tig;n1 mRNA. In both expressing M_arathon cDNA.adaptor was ligated to _the.double-strande.d. cDNA
and silenced T17 plants the proximal RNA products have tw#ith T4 DNA ligase. After adaptor ligation, trgnl-specific
discrete Stermini and extend up to a range of positions at theeduences were amplified by PCR using the AP1 primer comple-
3'-end; the distal RNA products have a poly(A) tail and terminatg'entary to the ligated adaptor and gre-specific primer GES ¢
at different sites at theé-Bnd. Both types of RNA products show corresponding to nucleotides 3544-3566 (numbering accordinggto
no sequence abnormalities. The fact that such truncated RNAs &f&luence M38281 of the EMBL database). _
much more abundant in silenced as compared with expressing N 3-ends of the proximgn1RNA species were characterisect
T17 plants indicates that they are probably produced due to tH¥ the RNA ligation-mediated rapid amplification of cDNA ends
enhanced activity of a silencing-relatesl mRNA decay (RLM-RACE) method according to Liu and Gorovsig) In -~
mechanism, and that ‘normal’ degradatiorgof transcripts in short, total RNA was isolated from expressing and silenced T17

non-silenced plants predominantly proceeds along a differepfants and an arbitrary DNA primer (KL29) was ligated to the
pathway. 3'-OH end of the RNAs with T4 RNA ligase. Subsequently, first

strand cDNA synthesis was primed with primer KL28, which is
complementary to KL29. The-8nds of the proximal product g
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MATERIALS AND METHODS were amplified by PCR using the first strand cDNA as atemplatge
with KL28 and agnl-specific primer GES, located in exon 2 ag
Plant growth conditions position 2593-2617 (numbering according to sequence M38$1

of the EMBL database).
Homozygous, silenced and hemizygous, expressing T17 plant$CR fragments were cloned (pbGEM-T Easy vector systei;
(transgenia\.tabacumcv SR1) £4) and wild-typeN.tabacum Promega Madison, WI) and positive clones were identified
SR1 plants were germinated in soil and grown in a greenhouselony hybridisation as described by Sambreb#l. (26 using
(25°C, 70umol/m?s light intensity, 14 h light/10 h dark period). a DNA probe corresponding to thep@rt (distal fragments) or the
5 part (proximal fragments) of thgnl cDNA. Nucleotide
) ] ) sequences were determined using automated dideoxy-sequencing
RNA isolation and analysis systems (A.L.F. DNA Sequencer, Pharmacia Uppsala, Sweden).
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RNA was isolated from leaf tissue as described by Jetnhak

(25). Poly(A)" and poly(Ay RNA was isolated with the Oligotex Primer extension analysis

MRNA mini kit (Qiagen Hilden, Germany). Northern blot

analysis was performed with total RNA ({1 for silenced T17 Primer extension analysis was performed by using the Primer
plants and 2.5g for expressing T17 plants), poly(®NA (10pg)  Extension System-AMV Reverse Transcriptase (Promega). In
and poly(AY RNA (0.15 pg). The RNA concentration was short, primer GE10 (position 1711-1746, numbering according
determined spectrophotometrically. RNA was separated in ta sequence M38281 of the EMBL database) was labelled with
1.5% agarose—formaldehyde gel according to Samtebek [y-32P]ATP, annealed to the total RNA samples &) at 65C

(26). After electrophoresis, the integrity of the RNA was checkednd primer extension was carried out with AMV reverse
by ethidiumbromide staining, and the gels were blotted ontanscriptase at 4Z for 30 min. The DNA markepX174 DNA
Genescreen membranes (NEN Research Products, Dupdidested withHinf 1) was generated by end-labelling with
Wilmington, DE) by capillary transfer in X05SC and the RNA  [y-33P]ATP. A sequence ladder was used to determine the exact
was subsequently crosslinked in a UV crosslinker (GS gerength of the bands. The samples were separated on a 17 cm 8%
linker, UV chamber, Biorad Hercules, CA) according to thepolyacrylamide sequencing gel at 250 V for 3 h. Relative band
manufacturer’s instructions. Radiolabelled DNA probes weratensities were quantified using a Phosphorlmager (Molecular
generated by thRedprime DNA labelling system (Amersham, Dynamics) and ImageQuant software.
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Three additional silencing-relatedgnl RNA species are on CONA probe >
present in silenced T17 plants . >

To gain an insight into the molecular details of silencing-related

turnover ofgn1 mRNA, a search for RNA degradation products B ic Lo =8
related to silencing was initiated. Jacealbsal. (7) showed that -
total RNA of homozygous, silenced T17 plants contains, besides 2 E
the full-length gn1RNA transcript, additional RNAs. These a
RNAs migrate on northern blots in three different regions and are

hardly detectable in samples of hemizygous, expressing T17

plants (Fig.1B). RNA species in region 1 migrated slower than -
the full-lengthgn1 messenger, whereas RNA species in regions C oml 4 A
3 and 4 migrated faster (FigB). A difference between the [y |
relative intensities of the signals in the four regions is regularly 11|
observed when RNA preparations from different silenced plants, 2! .""

grown at different times, are used, indicating that the relative e
abundance of the corresponding RNAs varies. This most
probably reflects variations in the intensity of the gene-silencing.

The novel silencing-relatedyn1 RNA species result from at D A A* AT A
least two separate processing events TR

The gnl RNA species from region 1 wefés00 nucleotides Nl ‘
longer than the full-lengtign1 messenger and co-purified with |8
the poly(A)r RNA fraction, indicating that they contain a poly(A) 4> ‘
tail (Fig. 1C). We investigated whether additional transgene-derived |
sequences, besides those present in the mghiranRNA
sequence, are present in these large RNA species. Northern blots 5 probe ¥ probe
of leaf tissue from expressing and silenced T17 plants were
hybridised to prObes corresponding o the 35S promoter, intron Ig] ure 1. Northern blot analysis ajnl-related RNA speciesA)Y Schematic
gg\?vnzstgamegfn%hgegjblﬁsm dggi’%e?C())rnr;lllgtiSﬁqsuiteen((:)isthlgﬁited r?%resentation of the fuII-IengymlRNA, and the differe?wt probe;t{l_c_DNA,

' i ! 5' part (8 probe) and ‘3art (3 probe) of thgn1cDNA] used for hybridisation.
MRNA (29). The 35S promoter probe did not hybridise with any (B) Total RNA isolated from hemizygous, expressing T17 plants (he)
of the additionagn1 RNA species. Surprisingly, two new RNA homozygous, silenced T17 plants (ho) and wild-type SR1 plants (SR1
species were identified with the 35S promoter probe both iforthern blots were hybridised witiga.l cDNA probe. €) Total RNA, poly(AY

. . - d poly(Ay RNA isolated from silenced T17 plants. Northern blots were
expressing and silenced T17 plants, the abundance of which Cﬁ@bridised with @yn1cDNA probe. D) Northern blots containing poly(Aand

not appear to be silencing-related (data not shown). Hybridisatiogbly(a)- RNA from silenced T17 plants hybridised with probes corresponding t
with the intron and'3gene probes failed to generate a signal (datahe 5 region (3 probe) and the' 3egion (3 probe) of the gntDNA sequence,
not shown), suggesting that the laggd RNAs in region 1 do not respectively. Arrows indicate the dizferent regions that hybridise to the differen
contain either of the two introns or sequences downstream of tHE°Pes: otal, total RNA; A poly(A)"” RNA; A%, poly(A)” RNA.
reported polyadenylation site of thelgene 29). Thus, it appears
that the additional 600 nucleotides present in the larger-than-mature
gnl transcripts originate either from a silencing-related sequenemd ofgnl messenger and thghl RNA species from region 3
duplication, or from a long-range splicing event. correspond to the polyadenylated, distal end ofjttianessenger.
The RNA species from region 4 were more abundant than those
from region 3 in total RNA preparations of silenced plantSy;anning of the 5-ends of full-length and proximal RNA
Furthermore, RNA species in region 3 were more read"}ﬁroducts
apparent in the poly(A)RNA fraction, whereas RNA species in
region 4 were only detected in the total RNA and poly@)NA  The observation that the RNAs in region 4 appeared as a small
fractions (Fig1C). This indicated that RNA species from region 3smear rather than as a discrete product, suggested that these
contain a poly(A) tail whereas those of region 4 do not. TRNAs were heterogeneous in size. To determine the éxatls
investigate to which part of the matuyal mMRNA the RNA  of RNAs containing proximal sequences of grel transgene,
species of regions 3 and 4 correspond, northern blots containipgmer extensions were performed with a primer in exon 1 of the
poly(A)* and poly(Ay RNA from silenced T17 plants were gnltransgene (Fig®). Two primer extension products, 125 and
probed with the 5and the 3part of thegn1 cDNA. FigurelD 103 nucleotides, were generated, both in expressing and in
shows that both the' mnd the 3'probe detected the mature, silenced T17 plants. In both expressing and silenced T17 plants
polyadenylatednl transcripts. In addition, theé probe hybridised the product of 125 nucleotides gave a 1.3-fold stronger signal than
to gn1RNA species in region 4 that are poly(And the 3probe  the product of 103 nucleotides. No extension products were
hybridised to polyadenylatephl RNAs in region 3. This implies generated with mRNA of SR1 tobacco plants indicating that the
thatgn1 RNA species from region 4 correspond to the proximatwo products obtained are the result of a primer extension reaction
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Figure 2. Primer extension analysis of full-length andt@ncated gnl
transcripts. The '"®ends of the full-length and the proximal RNAs were e ———
identified by primer extension. Primer GE10 was end-labelled and annealed to ———— T17 homo
total RNA of hemizygous, expressing (he) and homozygous, silenced (ho) T17
plants and wild-type (SR1) tobacco plants. A sample without RNA was used
as a control (C). The primer extension products are indicated by an arrow. The
size (nucleotides) of a DNA marker is indicated at the left (M).

A

|

on the transgengnl mMRNA rather than on an endogenous »
glucanase mRNA. The product of 125 nucleotides extended —ee T17 hemi
exactly up to the expected transcription start site ofgtinke
transgene, indicating that this is also the predominant transcription
start site in the transgenic T17 plants. The presence of the samigure 3. Characterisation of the &uncatedyn1 transcripts in silenced and
additional product, both in expressing and in silenced T17 plantsxpressing T17 plants. Thé-énds of the 3truncatedgnl transcripts were
indicates that the 35S promoter has two transcription start sites japped through cloning using the RLM-RACE technique. gitietranscript

: : chematically represented and the numbers indicate the position in the cDNA
the transgenic T17 tobacco line. The results demonstrate that I?tg%uence. The position of the introns is indicated (introns are not drawn i§1

extensive degradation of tlgnl mRNA occurs at the'fend, scale). The two cDNA clones containing intron 2 are indicated by a plus (+)g
most likely due to the presence of theép. whereas the seven cDNA clones which terminate at the exon 2/intron 2
boundary are indicated by an asterisks (*). The cDNA clones are represent&d
by lines. The thick arrow indicates the 44 cDNA clones representing full-lengtt®
gn1RNA species. Thgnlgene-specific primer (GE8) used in the procedure £
is indicated by an arrowhead.

KA

Proximal gn1 RNA fragments contain truncated 3-ends

Since the 5end appears relatively fixed, the size heterogeneity
of proximal (region 4) RNAs must reside in thefreBds. To

determine whether this is the case, ther&ls of proximagnl The fact that exclusively’ 3runcated cDNAs were obtained S
fragments were identified. For this purpose, theaBts of these o sjlenced plants, whereas most clones from expressing plants
RNAs were cloned using an RLM-RACE techniqd8.¢0). In  corresponded to the full-lenggnl mRNA indicates that the &
total, 26 clones from RNA of silenced T17 plants and 54 clonegoyimal, truncated RNAs are much more abundant in silencéd
from RNA of expressing T17 plants were obtained. None of the8 7 pjants than in expressing T17 plants. This is also consistént

clones corresponded to endogen@us3-glucanase transcripts. \yith the northern blot analysis (FitB).
For the expressing T17 plants, 80% of the clones (44)

corresponded to the full-lengthnl messenger (Fig3). In
contrast, no clones corresponding to the full-leggthmessenger  Distal gn1 RNA fragments are truncated at the 5end
were obtained from silenced T17 plants. Figdisthows that all
26 clones of silenced T17 plants and 10 of 54 expressing TThe truncatedn1RNAs from silenced T17 plants in region 3 on
plants corresponded nl RNA species lacking parts of the northern blot corresponded to a distal region ofgiitmRNA
3'-end of theggnlmessenger. For silenced T17 plants, tken8ls  and contained a poly(A) tail. To determine whether truncated,
of the clones were situated between nucleotide 401 (humberipglyadenylatedynl RNAs contained any sequence aberrancies
relative to the transcription start site) and nucleotide 616; iand where theggn1RNA species terminate, poly(Ayn1RNAs
expressing T17 plants, the end points ranged from nucleotide 40#tere cloned from silenced plants using the Marathon cDNA
802. This result is consistent with a progressive degradation of thenplification technique (Clontech) and thei-tBrmini were
gnlmessengerin & ® 5 direction. Sequence analysis provided nadetermined. Analysis of the 16 clones obtained gave no indication
indication for sequence aberrancies in the proxigndl RNAs  for the occurrence of sequence deviations compared with the
indicating that their occurrence was not related to unfaithfybublishedgnl sequence (data not shown). Figdneeveals that
transcription and that silencing-related RNA degradation is not dike 16 clones from silenced T17 plants repregehRNAs that
to abnormalities in the mRNA sequence (data not shown). lack increasing parts of theénd of thegn1mRNA. The longest

The sequence of four clones obtained from silenced T17 plargone terminates at nucleotide 701 and the shortest clone at
and of three clones obtained from expressing T17 plantaicleotide 1013 (humbering relative to the predicted transcription
terminated exactly at the last nucleotide of exon 2 ofgtife  start site). Thus, thé-fermini are scattered over a range of 300
transcript. Furthermore, two clones were obtained from silencedicleotides. Consistent with this observation, primer extension
T17 plants representigmn1RNAS that contain intron 2 and at the analyses did not yield any discrete extension products (data not
same time are truncated at the=Bd. The presence of these twoshown). These results are in agreement with the idea that the
types of clones indicates that splicing of the transggre gnl-derived distal RNAs are the result of on-going degradation
transcript may be not efficient in the transgenic T17 plants. by 5 to 3 exonucleases.
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intron 1 intron 2 the steady-state level of full-lengtfm1 messengers in silenced
L — . .
., S compared with expressing T17 plar@g)(
< The isolation of two cDNA clones from silenced T17 plants
E’“‘"‘R"A"——ﬂ_*‘“"‘“ that contain the intron 2 sequence, and at the same time are
start Lstop truncated at the'2nd could indicate that the processing of

pre-gnl-RNAs in the nucleus is disturbed in silenced plants and
., that the presence of intron sequences could ‘mark’ these RNA
T I Tt molecules for degradation in the cytoplasm. However, such
e —— aberrant splicing does not seem essential for silencing, since most
of the cDNA clones obtained from silenced plants correspond to
RNAs that were normally spliced over intron 2.
Importantly, cDNA cloning and sequence analysis did show
that truncated proxima@in1 RNAs are present in expressing T17
— plants. However, both northern blot and sequence analysis of a
large number of cDNA clones indicated that such products are
Figure 4. Characterisation of thé Buncatedyn1 transcripts in silenced T17 much more abun_dant in silenced T17 plants_. In prlnC|pIe,_ these
plants. The Sends of the Struncatedgnl transcripts were mapped through ~ products could arise from premature termination of transcription.
cloning of polyadenylategn1 RNA species of silenced T17 plants. el However, nuclear-runoff transcription has previously shown that

mRNA transcript is schematically represented and the numbers indicate ‘h?ranscription proceeds norma”y over the entj}tel coding
position in the mRNA sequence. The position of the introns is indicated (introns . .
are not drawn in scale). The cDNA clones are represented by linegnThe sequencedl). Therefore, we prefer the interpretation that the

gene-specific primer (GES5) used in the procedure is indicated by an arrow. truncated, proximal RNA species represent intermediates of an
on-going RNA degradation mechanism. It is possible that the
identifiedgn1degradation intermediates are relatively stable due
to the protection from RNases by interacting proteins or becagse
they are trapped in the translation complex as described for other
DISCUSSION silencing-related RNA degradation intermediafe$1(4,32).
The observation of two discreteénds, that correspond to two

The present study focuses on the characterisatignllRNAs ~ transcription start sites, in the proximal regiorgol transcripts
specifically found in silenced T17 plants. It is shown thaindicates that no'3o 3 exonuclease activity is occurring at thes
silencing of the3-1,3-glucanase genes positively correlates wittp-end of thegnltranscript. Similarly, the presence of a poly(A) taif
the accumulation of additionahl RNA species in three size atthe truncated distal gptoducts suggests that these RNAs are not
classes which result from at least two processing events. THegraded from their'@nds. Together, these results imply that the
longer-than-full-lengtlyn1 RNAs are polyadenylated and do not maturegn1mRNA is not degraded from theds 3-termini, but that = &
contain intronic or surrounding genomic sequences ofitiie RNA degradation is initiated via an endonucleolytic cleavage. The
transgene. The RNA sequences that makes tesdRNAs  range of 3and 3-end points could be interpreted in several Wayéf;
longer-than-full-length also seems not to reside within the regiopne possibility is that endonucleolytic cleavage occurs at ope
spanned by the primers used for cDNA cloning since no cDNAPecific internal site and is immediately followed byd3 and ¢
clones that could correspond to these longer-than-full-length RN to 8 exonuclease activity. Alternatively, endonucleolytic cleavage
were detected. We conclude that these longer-than-full-lgngth may occur at many relatively random internal sites ofgthie
RNAs must originate from a silencing-related sequence duplicatiof)RNA, followed by both 5to 3 and 3 to 5 exonuclease activity :
or from a long-range splicing event. or followed by either one of the exonuclease activities alone. This,
The less-than-full-lengthn1RNA species correspond to tHe 5 silencing-relatedgn1 mRNA degradation in transgenic tobacco
part (proximal fragments) and to thepart (distal fragments) of appears not to involve decapping and deadenylation, steps that are
the gn1 mRNA, and are most probably silencing-relagpall. ~ generally assumed to be important for normal mRNA decay
degradation intermediates which result from an endonucleolyt(d6-19,33). A similar scenario was suggested previously for
cleavage followed by exonuclease digestion. Less-than-full-lenggilencing-related degradation cisAmMRNA in petunia %) and
RNA species have also been described for co-suppressionfof silencing-independent degradation of ri@f$54 RNAs19).
polygalacturonase and ACC synthase genes and for homologyfhe observation that the proximal and disggl RNA
dependent resistance to TEM3(14,22,23). However, this is the degradation products are much more abundant in silenced T17
first report describing the cloning and sequence analysis pfants than in expressing T17 plants, could indicate that these
less-than-full-length RNA species implicated in silencing-relate®RNAs are more stable in silenced plants. More likely, however,
mRNA turnover. these products are a direct result of the silencing-related increased
The proximal and distabnl RNA species were further turn-over ofgn1RNAs (7). The abundance of any given mRNA
analysed to understand whether these could be relatively stabjgecies is primarily determined by its rate of synthesis and its rate
intermediates of an on-going silencing-related RNA degradatioof decay. As the overafinl transcription rate in silenced and
mechanism. In the case of T17 plants expresgitig>80% of the  expressing T17 plants is simil&j, and the truncategh1RNA
proximal clones represented full-length, polyadenylagjed  species are most likely not more stable in silenced T17 plants, the
transcripts. In contrast, all of the proximal cDNA clones fromonly way to explain their higher levels would be to assume that
silenced T17 plants were truncated at thergl. The absence of in silenced T17 plants a larger fractiongofl RNAs is shuttled
clones representing full-length RNA species in silenced Tlinto a pathway that specifically generates these truncated RNAs.
plants is consistent with the substantial (20-40-fold) reduction ifherefore, we suggest that various RNA degradation pathways
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