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Highlights

The biphasic deadenylation of mMRNAs in mammalidls ¢e still controversial.

The PAN2-PAN3 complex initiates the biphasic degtiion of endogenous ATF4 mRNA.
The translation termination factor eRF3 protect=A™MRNA against deadenylation.
Poly(A) tail length controls the timing of the tvebep deadenylation process.

Abstract

Eukaryotic mRNA deadenylation is generally considezd as a two-step process in which
the PAN2—-PAN3 complex initiates the poly(A) tail dgradation while, in the second step,
the CCR4-NOT complex completes deadenylation, leady to decapping and
degradation of the mRNA body. However, the mechanis of the biphasic poly(A) tail
deadenylation remains enigmatic in several pointsugh as the timing of the switch
between the two steps, the role of translation termation and the mRNAs population
involved. Here, we have studied the deadenylatiorf endogenous mRNAs in human cells
depleted in either PAN3 or translation termination factor eRF3. Among the mRNAs
tested, we found that only the endogenous ATF4 mRNAleets the biphasic model for
deadenylation and that eRF3 prevents the shorteningf its poly(A) tail. For the other
MRNAS, the poor effect of PAN3 depletion on their ply(A) tail shortening questions the
mode of their deadenylation. It is possible that tase MRNAs experience a single step
deadenylation process. Alternatively, we propose #t a very short initial deadenylation
by PAN2-PANS3 is followed by a rapid transition to he second phase involving CCRA4-

NOT complex. These differences in the timing of th&ransition from one deadenylation



step to the other could explain the difficulties eoountered in the generalization of the
biphasic deadenylation model.

Key words: mRNA deadenylation, poly(A) tail, transhtion termination, eRF3, PAN3,
PABP



1. Introduction

The 5-methylguanosine cap and the poly(A) tail botimtribute to protect eukaryotic
MRNASs against degradatioBeadenylation is the initial and rate-limiting stefpthe general
MRNA decay pathway [1]. It is followed by eithe) {he removal of the 5’ cap structure by
one of the decapping enzymes, DCP1 or DCP2, an#' tlte3’ digestion of the mRNA body
by the exonuclease XRN1, or (ii) the 3’ to 5’ detgion of the mRNA body by the exosome-
mediated pathway (reviewed in [2,3]).

In mammals, the mRNA poly(A) tail commonly has 2280 adenosine residues. Two
major mMRNA deadenylation complexes, PAN2—-PAN3 amel CCR4-NOT [4], have been
involved in the 3’ to 5' poly(A) tail degradatiomghway [5]. The PAN2-PAN3 deadenylation
complex is composed of a PAN2 molecule wrapped ratcan asymmetric homodimer of
PANS3. To initiate deadenylation, the two PAN3 sulbsirecognize two poly(A)-bound PABP
molecules allowing the RNase active site of PANZeimove the 3' terminal A residues of
MRNA poly(A) tail [6][7]. In human cells, the mutibunit CCR4-NOT complex is
constituted by the association of 5 NOT proteinghwivo deadenylases, CCR4 (also named
CNOT6) and CAF1 (also named CNOT7). TOB associatk the CCR4-NOT complex via
interaction with CAF1 [8,9]. Using Tet-promoter win transcriptional pulsing approach and
a B-globin reporter gene, it has been assessed thateghdenylation of mMRNAs is a biphasic
process in which the PAN2—PAN3 complex first shastéhe 3poly(A) tail to approximately
100 nt, before the process is completed by the CR4 complex which degrades the
remaining poly(A) tail up to ~20 nt [5,10,11]. Thescond step proceeds in a less synchronous
way than the PAN2-PAN3 deadenylation process amdiddoe concomitant with the 5'-3'
decay of the mRNA body [5,10].

The Poly(A)-binding protein (PABP) has been shown e a key actor in the
deadenylation mechanism. Indeed, this major mRN@racting protein that covers the
MRNA poly(A) tail (one PABP molecule interacts witf27 adenosine residues) was first
described to have a protective effect against mRIE&radation [12]. Afterwards, it has been
established that poly(A) tail-bound PABPs play ative role in mRNA degradation by
recruiting the deadenylation complexes throughrauigon between their MLLE domain and
proteins carrying a PAM2 motif (PABP-interacting thd®) such as PAN3 [13] and TOB
[11]. In addition to PAN3 and TOB, the eukaryotstease factor 3 (eRF3) which carries two
overlapping PAM2 maotifs, binds to the MLLE domaihRABP [14]. eRF3 is a small GTPase
which associates with eukaryotic release facta@RHL) to terminate translation when a stop



codon enters the A site of the ribosome. Seveprte have demonstrated that the affinity of
eRF3 for PABP is greater than that of PAN3 and T@dsibly due to the presence of its two
PAM2 motifs [14] and that termination and deadetigtacomplexes are exchanged on PABP
in a translation-dependent manner [10]. The cortipetbetween eRF3 and deadenylation
complexes for their interaction with PABP suggdhltt eRF3 has a protective effect against
deadenylation. As a general scheme, it has begyoged that, upon translation termination,
an eRF3 molecule bound to a poly(A) tail-associd®@®BP is recruited to the ribosome,
allowing a deadenylase complex to bind to the PAB#ecule now available for this new
interaction [10,14]. This exchange would initiatelygA) tail degradation. Previous works
studying cytoplasmic poly(A) tail length either ceporter genes [1,15] or on a genome-wide
scale [16—-19] have shown that, in steady stateittond, the cytoplasmic poly (A) tail of
translated mMRNAs is highly heterogeneous in siggulting from heterogeneous synthesis by
poly(A)-polymerase in the nucleus and ongoing deglddéion. Thus, for a given mRNA, the
average tail lengths is in the range of 50-100 asdi@es, with only a small portion ranging up
to 200-250 adenosines.

However, despite a great deal of advances in tloavkatdge of genome-wide poly(A) tail
profiling, which has been afforded by the developmef next generation sequencing
methods [18,16,17,20,19hur knowledge on poly(A) tail degradation mechanisas not
changed much [21]. Indeed, very little is knowntba extend of the biphasic deadenylation
process in MRNA decay and despite recent extemgiwvie on the structure and activity of the
deadenylation complexes [22,19], the relationshgiwkeen deadenylation rate, mMRNA
stability and translation remains obscure [23]. &toer, the role of eRF3 in biphasic
deadenylation remains enigmatic suffering from taek of endogenous cellular mRNA
examples.

Ligase-Mediated Poly(A) test (LM-PAT) allows mRNAIg(A) tail length to be analysed
in great details. In brief, LM-PAT consists of saiiing the entire poly(A) tail after ligation of
hybridized oligo(dTy),-1s primers as well as a (dik)- anchor primer at the 3’- most end of the
poly(A) tail (Figure 1). The ligated oligos serve as primer faD&A reaction and poly(A)
tail length is determined by a PCR reaction usinfpravard gene-specific primer and the
(dT)i2 — anchor primer as reverse primer. PCR forward @rénare designed close to the 3
end of the mRNA in order to obtain, after amplifioa, 250 to 500 base pairs long DNA
fragments [24]. Since such assays proved to betaféefor studying polyadenylation [25] or
deadenylation of specific mRNAs like those engagedranslation [26], we wondered

whether this method would allow to get additiomdbrmation on the biphasic mechanism of



mammalian mMRNA deadenylation. Unlike Northern bidtich analyses the whole mRNA
molecule, LM-PAT specifically analyses mRNA 3’-eadd information only reflect changes
in poly(A) tail length.

Here, we explore the tail-length dynamics of endogs mRNAS in the situation of either
translation termination or PAN2-PAN3 deadenylaséeds. We demonstrated that ATF4
(activating transcription factor 4) mRNA correspernid an endogenous model for biphasic
deadenylation, with PAN2-PAN3 complex involved mmetfirst step of deadenylation and

eRF3 affording a clear protection against dead¢ioyla

2. Materials and methods

2.1. Céll culture and cell electroporation

The HCT116 cell line (ATCC CCL-247) was maintainadVicCoy medium (Invitrogen)
supplemented with 10% fetal calf serum, 1 mM sodpymuvate, 10Qug/ml streptomycin and
100 units/ml penicillin at 37° C under 5% CO2 atptuere. HEK293 cells (ATCC CRL-
1573) were cultured in Dulbecco modified Eagle’sdinen (Invitrogen) supplemented with
10% fetal calf serum, 10@g/ml streptomycin, and 100 units/ml penicillin. Ei@poration of
cells was performed with a Gene pulser Il electrapon system (Bio-Rad) using 4.8 x°10
cells and 10ug of plasmid DNA. A pSUPER plasmid expressing snatiérfering RNAs
targeting eRF3a mRNA (sh-3al) has already beerridedc[27]. A pSUPER sh-PANS3 (sh-
PAN3) was designed targeting the sequence 5-GTTAGATGCCTTCTAG-3’ in human
PAN3 mRNA. A pSUPER control directed againsA83 TCTCCGAACGTGTCACG-3(sh-
Ctrl), which has no target in human cells, was wus®d negative control. Cells were collected
72 h after electroporation. For some experimemisn@amycin D (5pug/ml) was added at 72 h

and cells collected after 0, 3 or 6 hours as irtditén the text [28].

2.2. Western blotting and semi-quantitative RT-PCR

Depletion was ascertained by Western blot analygsisemi-quantitative RT-PCR. 72 h
after electroporation with sh-Ctrl, sh-3al or shN3Acells were lysed and Western blotting
was performed as already described [29]. Antibodiescted against eRF3a were previously
described [27] and antibodies directed against muRAN3 were a generous gift from Dr.
Ann-Bin Shyu (University of Texas, Health Sciencentr, Houston). Antibodies directed
againsta-tubulin (T6199) were purchased from Sigma. The BAMpletion has also been

ascertained by semi-quantitative RT-PCR. 72 h atectroporation with sh-Ctrl, sh-3al or



sh-PANS, cells were lysed, RNAs were extracted ravdrse transcription was achieved with
random primer hexamers. |l of template cDNA and 0.nM specific primers were used
(PAN3 forward primer : 5AACCTCCAGGCTGAGTAACGTGT@ANS3 reverse primer :
5-ATCAGCTCCTGTCGGAGTTCATCA, ACTB forward primer : 5-
TCCCTGGAGAAGAGCTACGA, ACTB reverse primer 5'-
AGCACTGTGTTGGCGTACAG) for PCR. ACTB mRNA encodifigactin was the internal
control. 24 amplification cycles were performed RANS, and 19 for ACTB. PCR products
were analyzed by 1.5% agarose gel electrophoredisei presence of ethidium bromide for

UV light transilluminator visualization.

2.3. LM-PAT cDNA synthesis and PAT-PCR analysis

RNA was purified using the NucleoSpin RNA 11 kit @dherey-Nagel) according to the
manufacturer’s instructions and eluted in 40of RNase-free water. LM-PAT experiments
were performed according to Salksal. [25] with already described modifications [26]. The
sequence of the (df); anchor primer was (85CGAGCTCCGCGGCCGCG+}- 3). It was
used as reverse primer in PCR reactions. PCR fdrywamers for specific genes (Table 1)
were chosen according to the recommendations t#sSaihd Strickland [24], i.e., close to the
3’ end of the mRNA body in order to obtain a 250 @0 base pair long DNA fragment after
amplification, which allows a good electrophoratsolution to be acquired. Standard PCR
was performed with GoTaq® G2 Green Master Mix (Rega), with 0.5uM forward gene
specific primer, 0.uM oligo(dT)-anchor reverse primer andillof template PAT cDNA in a
25 ul reaction volume. Typically, the PCR conditionsre& min at 95° C followed by 25
cycles (for ATF4 and RPS6) or 27 cycles (for EEFtal AIMP2) of 30 s at 95° C, 45 s at
60° C, 1 min at 72° C, ending with a 7-min finaltension at 72° C. PCR samples were
loaded onto a 2% agarose gel in Tris- Borate EDUifieb and electrophoresis was performed
for 3 h at 5 V/icm. After ethidium bromide stainiraqnd extensive washing of the gel,
photographs were taken using a UV transillumin&et Doc XRT (BioRad). The image of
the gel was further processed with ImageJ 1.51j8vace. Density profiles were obtained
using the Gel Analyzer menu of ImageJ and uncdblr&®.D. option. An area of interest
around a first gel lane was designated using tlotamgular selection tool and other
considered lanes selected in a sequential way."plo¢ lanes” option in the gel analyzer
menu was used to obtain density profiles for akkced lanes. Peak areas were calculated
using the wand tool and, after surface density mtimation, gel lane density profiles were

superimposed.



3. Results and discussion

3.1. Trandation termination factor eRF3a and PAN3 have opposite effect on ATF4 mRNA
deadenylation

We first explored the effect of translation terntioa factor eRF3a and PAN3 subunit of
PAN2-PAN3 complex on deadenylation in human cdllsmammals, two distinct eRF3
isoforms, eRF3a and eRF3b, associate with eRFdrio the translation termination complex
and are both able to function as release factoosveier, eRF3a is the main factor acting in
translation while eRF3b, which is very poorly exgsed in most tissues, does not play a major
role in translation termination [30,27]. Moreovexe have previously shown that the
knockdown of eRF3a also reduced the amount of lados termination factor eRF1,
inducing a global defect of translation terminataamplex [27].

We used plasmids expressing small interfering RM#&ected against either eRF3a (sh-
3al) or PAN3 (sh-PAN3) mRNAs to analyse the efftfctRF3a and PAN3 on poly(A) tail
length in the human HCT116 cell line. A plasmid eegsing a control shRNA (sh-Ctrl),
which did not target any human mRNAs, was used aggative control. 72 hours after
electroporation, the depletion of eRF3a and PANB8Iattroporated cells was ascertained by
Western blot and semi-quantitative RT-PCR analyses Supplementary Figure S1) and the
poly(A) tail length distribution of various mRNAsere analysed using LM-PAT assays. The
choice of the genes to be analysed in LM-PAT assags dictated by some technical
constraints such as the abundance of the mRNARernHICT116 cells and the absence of
multiple polyadenylation sites that gave complexy@® tail profiles. The results of LM-
PAT assay for ATF4, EEF1G (eukaryotic elongatiootda 1G), RPS6 (ribosomal protein
S6), or AIMP2 (aminoacyl tRNA synthetase completeiacting multifunctional protein 2)
are presented in Figure 2. The same LM-PAT assayusad for all the mRNAs tested, only
the gene specific forward primer of the PCR reactwas different. After agarose gel
electrophoresis, gel lane profiles were acquired aoperimposed after surface density
normalization. For each profile, the median lengjtthe poly (A) tail (colored dot lines in the
figure) was measured as half of the area coverdtidopoly (A) tails.

In the steady state conditions presented in Figyréhe gel lane profiles allowed to
compare the distribution of poly(A) tail lengths oontrol, eRF3a-depleted and PANS-
depleted cells. For ATF4 mRNA (Figure 2A), the led revealed a global decrease in
poly(A) tail length in eRF3a-depleted cells (grdiee) and a clear increase in PAN3-depleted



cells (blue line) when compared to control cellshfe line). Whereas the median tail length is
displaced from ~90 adenosines residues (ochredlbite) in control HCT116 cells to ~130
adenosines residues (blue dotted line) in PAN3ededl HCT116 cells, it is decrease from
~90 to ~50 adenosines (green dotted line) in eRiEpdeted cells (Figure 2A). Very similar
results were obtained in the HEK293 human cell [iRgure 2A) and with an alternative
ATF4 specific primer (data not shown). These resudidicate a protective effect of the
termination factor eRF3a against ATF4 mMRNA deadsiyh and show that the
deadenylation is initiated by the PAN2-PAN3 compl@&ke opposite effect of eRF3a and
PAN3 knockdowns on poly(A) tail length are coheretih the predicted competitive binding
between eRF3 and deadenylation complexes on PABP These findings strongly suggest
that ATF4 mRNA poly(A) tail is subject to a biphasieadenylation process [5].

However, in our hands, ATF4 mRNA remained an exoapamong the mRNAs tested.
Indeed, the depletion of either eRF3a or PAN3 halgt a very weak, if not absent, effect on
the poly (A) tail length distribution for the othgenes studied (Figure 2B). This result could
be indicative that these mMRNAs experienced anatflegradation process than the biphasic
process initiated by PAN2-PAN3 complex, possiblgiagle step deadenylation process. It
has been already suggested that the sequential | mimde deadenylation is an
oversimplification [31]. The factors and circumstas that determine the choice of either
PAN2-PAN3 or CCR4-NOT complex at the initiation déadenylation remain obscure.
PAN2-PAN3 and CCR4-NOT complexes could differ ibhstuate preference and thus target
different mRNA populations for degradation [31,32].

While it is now established that PAN2-PAN3 haseaclpreference for longer poly(A) tail
and the CCR4-NOT complex for shorter poly(A) taithe basis for these substrate
preferences are unknown [7]. The median poly(A)l&igth is about 90 adenosine residues
in the case of ATF4 mRNA, and 50 for EEF1G, RPS6 AiMP2 (Figure 2). The slight
effect of PAN3 depletion on poly(A) tail length f&EEF1G and RPS6 mRNAs could
nevertheless be indicative of PAN2-PAN3 complexolmement in their deadenylation. In
this case, the timing of the transition from théiah phase of deadenylation performed by
PAN2-PAN3 to the second phase involving CCR4-NOMplex (a rapid transition for
EEF1G, RPS6 and AIMP2 and a much slower transifmmATF4) could explain the
difference between ATF4 and the other genes tested.

3.2. Biphasic deadenylation of ATF4 mRNA



In the above experiments, we observed poly (A)l&gths which are determined by the
balance between transcription and degradation oNARi.e. in steady-state conditions.
However, degradation of the poly (A) tail is a ptranscriptional event which is primarily
cytoplasmic. Thus, to observe the tail length dyiearof endogenous mRNAs, we thought to
measure poly (A) tail length changes after inhaitof transcription, i.e., when the changes
are assumed to reflect degradation only. For thrpgse, 72 h after cell electroporation with
sh-Ctrl, sh-3al or sh-PAN3, the transcriptionalibitor actinomycin D (ActD) was added
into cell culture medium for 0, 3 or 6 h. For eattme point, the poly(A) tail length
distribution of ATF4, AIMP2, EEF1G and RPS6 mRNAsr& analysed in eRF3a-depleted,
PAN3-depleted and control cells using LM-PAT assafer agarose gel electrophoresis,
lane profiles were acquired and profiles of eRFBackdown, PAN3 knockdown and control
cells were superimposed for the different time#actinomycin D (Figure 3 and supplemental
Figures S2 and S3). As expected, the tail lengtrsaoh mRNA tested gradually decreased
after inhibition of transcription, with median tdéngths shortening to about half of their
original length over the course of the experimentd., the median tail length decreased to
~50 nucleotides for ATF4 in Figure 3A, ochre dotliee). The global tail length reduction in
the absence of newly synthesized mRNAs is indieativthe ongoing deadenylation process.

For ATF4 mRNA, actinomycin D treatment highlightdte impact of PAN3 depletion,
revealing a progressive decrease in the longeg(Aopotail over the time of the experiment
(blue lines on Figure 3A). At 6 h time point, thenges of control (ochre line) and PAN3-
depleted cells (blue line) are overlapping, sugggsthat the PAN2-PAN3 deadenylation
phase ended. Besides, the decrease in the pohai{A¢éngth in eRF3a depleted cells remains
visible up to 6 hours of ActD treatment (green $iren Figure 3A), and demonstrates that the
protective effect of eRF3a against poly (A) tailadenylation is still effective despite the
overall tail length reduction. In the case of EEF1BPS6 (Figure3B) and AIMP2
(supplemental Figure S2), the superimposition efdbnsity profiles at 0 h and 6 h does not
allow to assume influence of either eRF3a or PAM3deadenylation kinetics. Only the
global poly(A) tail length decrease with time issebvable.

The preferential protection of long-tailed ATF4 maliles in PAN3-depleted cells favored
the view that deadenylation of ATF4 mRNA is iniédtby the PAN2-PAN3 complex. The
accumulation of short poly(A)-tailed mMRNA moleculssthe expense of the longer ones after
6 hours of ActD treatment could testify to the shitto the second degradation phase
performed by the CCR4-NOT complex once the firsddmylation step is completed. This
reinforces the idea that the deadenylation of AWRINA obeys the two-phase model.



For the other mRNA species tested that do not agpe@llow this two-phase process, a
one-step process involving the CCR4-NOT complex lsarpostulated. However, there are
some arguments that could support the idea thabihigasic deadenylation model is also
applicable to these mRNAs. A strong argument iewgilby the fact that there is evidence that
the PAN2-PAN3 and CCR4-NOT complexes interact irgea assembly including PABP
[33]. Thus, a unique deadenylation machinery wobkl responsible for poly(A) tail
degradation whatever the mRNA concerned and whatbeanitial length of its poly(A) tail.
Moreover, the sequential action of PAN2-PAN3 andR4ENOT was deduced from in vivo
[5] and in vitro [7] experiments showing that theotdeadenylase complexes have different
substrate preferences. In an in vitro system [ANP-PAN3 can effectively degrade a
poly(A) tail long enough to span three poly(A)-bduRABP. Deadenylation by PAN2-PAN3
is less active on a shorter tail spanning only B#BP molecules and is ineffective when the
poly(A) tail has been shortened to span a singIBPP//]. These in vitro experiments suggest
that the transfer of the deadenylation processGRLNOT complex usually occurs when the
poly(A) tail has been shortened to contain only #&BPs. This model fits well with yeast
transcripts for which the initial length of the p@A) tail is limited to around 90 nucleotides
with a median tail length of about 30 adenosindgs7B However, in mammalian cells it has
been observed that CCR4-NOT complex is active agdo poly(A) tails ranging up to 100
adenosine residues [10,5]. Thus, it is quite ptéssthat for mMRNAs with median tail length
just over 50 adenosine, such as EEF1G, RPS6 an®AlffAigure 2), the initial PAN2-PAN3
deadenylation phase is greatly reduced by a rapittls to the CCR4-NOT phase. The
differences in the timing of the transition fromeophase to the other could explain the

difficulties encountered in the generalizationtw# biphasic deadenylation model.

3.3. Conclusion

The above experiments show that the deadenylati@ndogenous ATF4 mRNA is in
accordance with the biphasic mechanism model [5drid is also consistent with the
predicted competitive binding of eRF3 and deaddimiacomplexes on PABP [10]. This
raises the evidence that biphasic deadenylationRNASs occurs in human cells. However,

further experiments are needed to establish whétiemechanism is generalizable.
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Table 1: Gene specific forward primers used for LMPAT experiments

Gene Accession Expected PCR fragment
Primer (5'to 3") length for minimal poly(A)
name Number ,
tail (bp)
ATF4 NM_182810.2 AGGAGGCTCTTACTGGTGAGTGCAA 262
EEF1G NM_001404.4 TTGCCTTTCCGCTGAGTCCAGATTG 276
RPS6 NM_001010.2 CGTATTGCTCTGAAGAAGCAGCGTA 246
AIMP2 NM_006303.4 GTACTCCAGCAGATCGGAGGCTG 286

Legend to figures

Figure 1: Schematic description of the LM-PAT assayl. Saturation of the poly(A) tails
with oligo(dT)».1s and (dT), -anchor primer which hybridizes at the 3’-most eridthee
poly(A) tail followed by ligation. 2. The ligatedigos serve as primer for a cDNA synthesis.
3. cDNA fragments of poly(A) tail are amplified BCR using a forward gene-specific
primer and the (dT)— anchor primer as reverse primer. PCR forward @rémvere designed
close to the 3end of the mRNA in order to obtain 250 to 500 baaies long DNA fragments
after amplification. 4. Poly(A) tail lengths areadysed by agarose gel electrophoresis.

Figure 2: Distribution of ATF4, EEF1G, RPS6 and AIMP2 poly(A) tail length in steady
state conditions, after eRF3a or PAN3 depletiorilhree days after cell electroporation with
a control plasmid (Ctrl) or plasmids expressing lsnrderfering RNAs targeting eRF3a
MRNA (3al) or PAN3 mRNA (PAN3), RNAs were extractedd subjected to LM-PAT
assay. For each LM-PAT reaction, after cDNA synt#)eBNA fragments were amplified
with forward primers specific for ATF4A(), EEF1G, RPS6 and AIMPBJ.The agarose gel
of PCR reactions is shown at the top. The firselaarresponds to DNA ladder (in base pair
on the left). Below the gel, the superimpositiortteé gel lane profiles of control cells (ochre
line), eRF3a-depleted cells (green line) and PARBleted cells (blue line) is shown. In each
case, the dotted line indicates the median poly@)ength. The grey window underlines the
accumulation of products with 100 adenosine t&lsctroporation of HCT116 and HEK293
cell lines are presented for ATFA)( while only HCT116 cells are displayed for EEF1G,
RPS6 and AIMP2R).



Figure 3: Distribution of ATF4, EEF1G and RPS6 polyA) tail lengths after actinomycin

D treatment. Three days after electroporation with a controlspia (Ctrl), or plasmids
expressing small interfering RNAs targeting eRFFRNA (3al) or PAN3 mRNA (PAN3),
HCT116 cells were treated with actinomycin D foBGnd 6 hours as indicated above the gel
panel. RNAs were extracted and subjected to LM-RAalysis. For each LM-PAT reaction,
after cDNA synthesis, DNA fragments were amplifietth forward primers specific for
ATF4 (A), EEF1G and RPS@|. The agarose gel of PCR reactions is shown atojneThe
first lane corresponds to DNA ladder (in base pair the left). Below the gel, the
superimposition of the gel lane profiles of conteells (ochre line), eRF3a-depleted cells
(green line) and PAN3-depleted cells (blue linesh®wn at 0, 3 and 6h of actinomycin D
treatment for ATF4A) and 0 and 6 h for EEF1G and RP89. (In each case, the dotted line
indicates the median poly(A) tail length. The greywdow underlines the accumulation of

products with 100 adenosine tails.
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