Reviewer 1

Q1

One further recent study that they should cite and discuss is (Linder, Bastian, et al.
"tRNA modifications tune m6A-dependent mMRNA decay." Cell 188.14 (2025):
3715-3727). Overall, in my view, the key conclusions of this manuscript are supported
by the data and clearly deserve getting noticed by others in the field.

https://www.cell.com/cell/fulltext/S0092-8674(25)00415-5
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1. A ecTb N1 BO3MOXHOCTb Yepe3 Plastid nocmotpeTb ¢hasmposaHue MMEHHO
no A-cainty? B KOHTeKCTe npearnoXeHHOo cTaTby 3T0 No3BoNUNO 6bl OLEHUTL
3afepXKy pubocombl B MOMEHT [eKOAMPOBaHUS.

2. MoxeT [ononHUTENbHO CrpynnMpoBaTh KOAOHbLI MO UX BXOXAEHUIO
B DRACH-moTuB?


https://www.cell.com/cell/fulltext/S0092-8674(25)00415-5

Q2.
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1. Going through the manuscript in order has raised the following questions and
concerns: Figure 1 and associated text — The western image in Figure 1C is not
of a compelling quality and there is no quantification or information on

reproducibility.

KayecTtBO 1 npaBna Hu3koe. Moxet yHecTu B Suplement?
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2. Also, could probings for elF3 and maybe some of the other m6A readers be

added?

elF3: B ctatbe Meyer (https://pmc.ncbi.nim.nih.gov/articles/PMC4695625/) Hanbonee
CUNbHBIV CUrHan ces3biBaHUs ¢ MeTunupoBaHHo MPHK gaBanu cy6beguHuubl ¢, d, i,.
Mpu aTom cam PAR-CLIP oHu genanu aHtutenamm Ha elF3a.

MoxHo nonpo6osaTte DAPS (https://pmc.ncbi.nim.nih.gov/articles/PMC5520850/)

Mpo m6A : oHn nexxat B Mmopo3sunke B 245 BmecTe ¢ ocTanbHbiMu aHTutenamm (~90%),
B NpO3payHOM 3un-nakeTe (MblwmnHble, Abcam, pacdacosaHbl no MNLP-npobupkam).
MpeanbHo paboTatoT Ha 1:2000, Ho moxxHo npoboeats 1 1:4000. Bce 3abuBku genaTb
cTporo Ha 7,5% BSA. Ha monoke pesynbsrat 6yaeT nioxoun, KapTuHKa norny4vaercs

axoBas.



[na TpaHckpunumMK: Hackonbko S MOMHIO, BCE AOIMKHO NeXaTb B XXeNe3HOM LuTaTuBe B
KenbBuHaTope B 243 (BEpOATHOCTb ~75%), €Cnun Tam HET — TO B MOPO3Urke 245
(~25%).

Bot octatku 6uotuHunuposaHHbix MPHK. He 3Halo, CKONMbKO TaM OCTarocb U HaCKOSbKO
OHU COXpaHUNUCb




ansa pull-down:

1. CrtpentaBuanH-cedaposy (70 mkn) npombian 10 pas PBS (no 700 mkn).
Bnoknposky nposoann B TedeHne Houn B PBS, cogepxawem 7-10% FBS,
renapuH (1C/mn), 200 mkr/mn rmukoreHa 1 200 mkr/mn JHK nococs.
3atem cmony npombiBan 10 pa3 PBS n ypaBHoBelumBan B 6ydepe ong
TpaHcnsaumm (20 MM Hepes—KOH, pH 7,6; 2 MM DTT; 1 MM Mg(OAc):; 10 MM
KOAC).

2. 1 mkr 6uotuHunuposaHHon MPHK nHkybuposan ¢ 100 MK KNeTo4HOro nusara B
npucytcteumn 10 mkr cymmapHom PHK E. coli (n nHrmbutopa PHkas) B TeuyeHme
30—40 muH npu 30 °C.

3. B kaxgyto Touky gobasnan no 100 Mkn cycneHsnn nogrotoBAeHHON CMOnbI (13
pacyeTta 10 MKn ncxogHoro copbeHTa Ha TOYKY) U MHKYOMpoBan Ha poTaMuKkce B
TedyeHune 1 vaca.

4. ToTtom npombiBku okono 10 pa3 6ycdepom PBS ¢ noBbILLEHHON NOHHOW CUION
(oo 250 mM KCI) n pobasnenunem 0,2 mM VRC.

5. Oniouposan 6O

Q3.

Figure 2 and associated text — findings are consistent with quantitative data on m6A
methylation of these mRNAs in another study, but could this be verified for the reporters
used here?

Q4.

Figure 3 and associated text — Can it be made clearer what specific criteria/ thresholds
were used to define the three gene groups? Is this based on a specific fold-change and
if so, why? Discussion — The whole set of findings is certainly consistent with an effect
of m6A on translation initiation, but given the other published observations showing
effects on elongation and mRNA stability, should this be directly tested for key
experiments done here? At least, this issue should be more directly discussed as a
potential limitation of the present work.

Hy, anoHrauuio nocMoTpeTb He MoxeM. EQuHCTBEHHOE — npuBecTU rpadduk AMHAMUKN
HaKOMMeHNs N ckal3aTb, YTO KPUBbIE MO3XKE BbIXOAST; BO3MOXHO, 3TO 3achdekT
3MOHraLmm, Ho He TOYHO



Cell free k vs tor Rpl Nluc
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Hy, NI MOXHO CKa3aTb, YTO AENCTBUTENBHO €CTb orpaHunyeHud: ymeem MepuTtb
TPpaHCNALUNMIO TOJbKO MO KOHEYHOW TOuKE...

Mpo crabunbHOCTL



Ecnu roBopuTb Npo 6ecknetky, To BCE HopManbHo: PHK ycnoBHo Takas e no
CTabunbHOCTN, KaKk HEMETUNTMPOBAHHAS
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MoXHO eLle NpUBECTU CTAabUINBHOCTL KOTOPYIO B CBOE BpeMms Aenanu ans pnl2.2.

Q5.

Minor issues: Figure 1 legend — modify statement on replication, error bars and
statistics to make it clearer that it applies to panels A and B. In the main text, Figure 2B
is described ahead of Figure 2A. Duplication near end of sentence in “However, SLU7
mRNA translation efficiency was insensitive to mTOR inhibition in wild-type HEK293T
cells, but was reduced upon mTOR inhibition to mTOR inhibition in KD cells.” Reference



Figure S1B in this sentence: “Consistently, the total level of protein synthesis, measured
by azidohomoalanine incorporation, was approximately 40% lower in the KD cells
compared to the WT under normal conditions.” Reference Figure 3C instead in “We did
not detect any significant RBP target enrichment for this group of mRNAs (Figure 2C).”

Reviewer 2

This is an interesting manuscript that changes the way we look at the relationship
between m6A modification of transcripts and their resistance to mTOR inhibition. The
main claim is that m6A modifications anywhere on a transcript help make its translation
resistant to mTOR inhibition. This would be an important finding.

| feel that the manuscript can be divided into two parts. One experimental part
consisting of figures 1, 2, and 5 seems reasonably solid to me, and shows the functional
impact of altered m6A levels on translation. The other part is a more 'correlative' part
consisting of figures 3 and 4 which | believe are currently not solid as described in my
Major Issues below. That said, addressing these issues would simply involve
re-analyzing the data, so | think this should be easily fixed.

Another major issue is whether the results described here relate to 'cap-independent’
translation or 'elF4E-independent translation', which should be clarified, perhaps with
some additional experiments.

Q1.

Do the results described here relate to 'cap-independent' translation or
'‘elF4E-independent translation’, which are not the same thing because there are other
cap-binding proteins besides elF4E? The experiments are a bit mixed, sometimes
addressing cap-dependence (with cap-analogs, e.g. Fig 1A) and sometimes addressing
the other (with Torin, Fig. 1B, Fig 2, etc). e.g. On page 8 the authors conclude "All in all,
we conclude that m°A methylation along the mRNA reduces its sensitivity to
cap-dependent translation inhibition". The experiments shown in Fig 2, however,
address elF4E-dependent translation because they are done +/- Torin.

It would be good to tease apart these two things - does m6A promote
elF4E-independent translation or cap-independent translation? This can be done, for
instance, by studying the effect of m6A on in vitro transcribed mRNA with an A-cap (or
another cap analog) versus a normal G-cap and testing this in translation extracts, and
by transfecting into cells (as in Fig 2C).
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Q2.

Fig 3A - the way that the transcript groups are defined is strange. For instance, the
"mTOR-insensitive group" should be transcripts that do not change in translation
efficiency upon torin treatment in WT cells. These would be transcripts with a
logFC(Torin/DMSQ) around zero in the WT cells - the red dots should be a stripe
centered around 0 on the x-axis that goes all the way from top to bottom (ie should



include the green dots as well as the grey dots in between). Likewise, the 'mTOR
sensitive group" should include the grey dots on top of the blue dots. And 'm6A
-dependent" means their translation drops upon loss of m6A, so this should be defined
as logFC(KD DMSO/WT DMSO) < 0 - | don't see how the Torin/DMSO ratio is relevant
for defining a m6A-dependent set (as currently done on the graph) ? Currently, the
'm6a-dependent’ group in green is transcripts whose translation drops in the KD cells,
which have little/no m6A, upon Torin treatment. This means they are mTOR-dependent.

This affects all downstream analysis with these groups (e.g. Fig 4).

Q3.

For Fig 4, it would be good to do the analysis the other way around - group mRNAs
according to their m6A levels, and see what happens to their translation upon TOR
inhibition in WT cells. i.e. Are m6A levels predictive? Is this effect gone in the KD cells?

Q4

Minor Issues:

1. Fig 1A - it's unclear if the cap analog was added into the translation extract, or
used to 'cap' the in vitro transcribed mRNA? From the results text, it sounds like it
was added into the translation extract ("to compete for elF4E binding", which
would not be the case if it were directly on the mRNA) ?

9T10 Bonpoc 1

How does the experiment in Fig 1A look like if one compares RLU for in vitro
transcribed mRNA that carries an A-cap (or another cap analog) versus a normal
G-cap?

Q5.

Fig 1C - how do you control/normalize for the amount of mMRNA pulled down in each
sample? e.g. if the m6A affects stability of the mRNA in the translation extract, this
would affect the interpretation of the results?

MoXXHO MCnonb3oBaThb TOT XKEe OTBET, YTO U NpeAbiayLemMy peLieH3eHTy No NoBoay
cTabunbHoCTU

Q6.

Fig 2B - The authors should show (e.g. in a supplemental figure) the separate values of
the luciferase activity in the Torin and the DMSO condition, because a lot of important
information goes lost when showing only the Torin/DMSO ratio, as currently shown in



the figure. (e.g. does the SLU7 reporter ratio drop in the KD condition because it goes
up in the DMSO or because it goes down in the Torin condition?)

B supplement MOXXHO BKIIOYUTL Cbipble AaHHbIe. Bonpoc nuiib B TOM, fenartb 310
TOSbKO A1151 AAHHOIO PUCYHKA UNU ANS KaXX[oro?
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"Consistently, the total level of protein synthesis, measured by azidohomoalanine
incorporation, was approximately 40% lower in the KD cells compared to the WT under
normal conditions." should cite Suppl. Fig. 1B.

5. Page 8 " Following the Torin1 treatment, the global translation was further reduced by
3.5-fold in the KD cells and by 2.5-fold in the WT cells." A reduction of more than 100%
(ie 1-fold) is not mathematically possible.

6. Fig 5 - it's confusing to label the experiment where the mRNAs are transfected into
cells "ex vivo" compared to translation extracts... Most clear would be to label panel A
with "in translation extracts" and panel B "in cells".
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