L egendsto Supplementary figures and videos:

Figure S1: The small ribosomal subunit and mRNA@esent in stress granules in contrast
with the large ribosomal subunit.

A) NRK cells were exposed to 300 uM arsenite for 46.1Gells were then labeled with
antibodies raised against indicated proteins (YBSB, RPL10). As previously
published (1), we found that S6, a protein of th®al ribosomal subunit, is more
concentrated in stress granules than in the regheottytoplasm, even though to a
lesser extent than YB-1 an mRNA-binding protein. the other hand, RPL10, a
protein of the large ribosomal subunit, is ratherleded from stress granules.

B) NRK cells were partially enucleated and exposearsenite (300 uM for 45 min). In
situ hybridization was then performed to revealyP® mRNA and the 40S and 80S
ribosomal subunits in arsenite-treated NRK cellsodews. Cell fixed with 4% PFA
(in PBS-sucrose) for 30 min at BC. Cells were incubated with 100% ice-cold
methanol for 10 minutes at -2C, after that in ice-cold 70% ethanol for 10 mesuat
-2Q° C, and then 1 M Tris pH 8 for 5 minutes, beforeiidn of a Cy3-conjugated
oligonucleaotides (Sigma) in the hybridization leuf{0.005% BSA, 1 mg/mL yeast
RNA, 10% dextran sulphate, 25% formamide in 2XS&C) pgiL. Ploy(T) of 40
nucleotides, 5-AAGGATTTAAAGTGGACTCATTCCAATTAC and
5'GGATTCTGACTTAGAGGCGTTCAGTCATAA probes, were usetb detect
MRNA and the 18S (40S subunit) and 28S (80S subuRINA in NRK cells
respectively. Slides were then placed in a humiditgmber for 1 hour at 37°C and
shacked. Following hybridization, cells were wasloedte with 4X SSC and once
with 2XSSC. NRK cells were also labeled with anB-{ antibody to detect stress
granules.

The line profiles of fluorescent intensity over iygd stress granules (SG) indicate a
significant increase of the mMRNA concentration anchoderate increase of the 40S
subunit concentration. No increase of the 80S suilmamcentration was detected in

stress granules.



Figure S2: Quercetin induces stress granule asgembihe presence of puromycin and

polyubiquitinated proteins were detected in stggasiules.

A)

B)

Anti-YB1-labeled NRK cells were treated with quemg25 uM) in the presence or
absence of puromycin (2.5 pg/mL). YB-1 is an mRNAdmng proteins which is used
here as marker of mRNA.

NRK cells were treated with arsenite (300 uM formin), 10 uM MG132 for 3 h in
the presence or absence of puromycin. NRK celleween immune-stained with
anti-polyubiquitin. The results show that cytoplasmaggregates containning
polyubiquitinated protein appear after arsenite poromycin/MG132 treatments.

These aggregates are co-localized with stress lg=(gee figure 2).

Figure S3: Puromycin induces stress granule asyamMG132-treated NRK cells.

A)

B)

NRK cells were continuously exposed to 10 uM MG1@24 h. Except for control,
cells also received either cycloheximide or puromyauring the first 3h and then
cycloheximide or puromycin for the next hour, asligated. Anti-YB-1 labeling
indicates that stress granules only appeared whemmycin was present during the
last hour. Washing out puromycin during the lastrheeadily dissociates stress
granules. Results are mean + SD obtained on thifeeetht samples. *p< 0.005 byt
test. Puro, puromycin (2.5 pg/mL); Cyclo, cyclohaide (20 pg/mL).

NRK cells were continuously exposed to 10 uM MG1824 h or to arsenite (300
MM for 45 min). The level of elf2 phosphorylation at serine 51 was then probed
using a specific anti-phosphorylated edF2antibody. We found that the
phosphorylation level was significantly lower in NM&-treated than arsenite-treated
cells. In a previous report, MG132 was shown tgger stress granule assembly by
itself but the initiation factor, elf2 was then significantly phosphorylated thus
leading to polysome dissociation (2). This is appty not the case for NRK cells
under the condition presented in A), which explaifg puromycin was necessary to

trigger stress granule assembly after MG132 treatme



C)

NRK cells were exposed to 10 pM MG132 for indicaiete and imuno-stained with
anti-YB-1 (green) and anti-Vimentin (red). After h0exposure, the aggregation of
vimentine, a typical marker of aggresomes, canlizeiwed in the centrosomal area.
The formation of aggregates in the centrosomaloregnade of misfolded proteins
called aggresomes after MG132 treatment is a dothiad this chemical indeed

targets the proteasome activity (3).

Figure S4: Effect of the mRNA concentration on sdrgranule formation due to mRNA

transfection and kinetic of stress granule fornraafier mRNA transfection.

A) NRK cells were transfected witdrglobin mRNA at varying concentration in the
presence of 2.5 pg/mL puromycin using lipofectan{inpo) and cells were then
fixed after 3 h for the immunofluorescence detetbbstress granules.

B) Graph showing the appearance of stress granuléstiwie. 1 h 30 are required to
observe the first stress granules in the presehparomycin. (1 pug/mla-globin
mRNA)

Figure S5: Effect of YB-1 silencing and GFP-YB-JIpexssion on stress granule assembly.

A)

B)

NRK cells were transfected with control or YB-1 BiR duplexes for 36 h. NRK
cells were then fixed (upper panel) or exposedd®d BM arsenite for 45 min (lower
panel). Anti-HUR labeling revealed the presencstiss granules in both control and
YB-1 siRNA-treated cells (the cytoplasm of YB-lesited cells appears red in the
merge, see arrows).

NRK cells were transfected with GFP-YB-1 or GFPspi&ds for 36 h. NRK cells
were then exposed to puromycin (2.5 pug/mL)/VER-T&(QL0 uM) for 3 h (lower
panel). Anti-YB-1 (endogenous and GFP-labeled YBek) anti-HUR labeling
revealed that stress granule assembly was impair€dP-YB-1 expressing cells, in
contrast with GFP-expressing cells. Let us rechdt tVER-155008 is a potent
inhibitor of HSP70.

Figure S6: The enucleation process has no signifieffect on the location of shuttling
proteins (HUR, TIA-1) in NRK cells.



A)

B)

C)

D)

NRK cells were exposed to 1 uM cytochalasin D fdr d&nd then cytochalasin D was
washed away for 1 h. Anti-TIA-1 labeling show thia@se nucleocytoplasmic proteins
did not significantly shuttle in the cell cytoplasm

NRK cells were enucleated as described in Mateaats Methods and labeled with
anti-TIA-1 and DAPI as indicated. We then measutbé mean anti-TIA-1
cytoplasmic fluorescence in both non enucleated emdtleated cells. Results are
mean = SD obtained on three different samples. ijafeant difference was found
between enucleated and non enucleated cells

NRK cells were enucleated and labeled with anti-HMRte that the cytoplasmic
level of HUR is similar in both non enucleated pueeated cells.

NRK cells were partially enucleated and exposedrsenite (300 uM for 45 min).
Hybridization in situ was then performed to rev@aly(A) mRNA, as previously
described (Figure S1A). Stress granules were indesdrved in both enucleated and

non enucleated cells.

Figure S7: Enucleated cells form stress granulekid&d from the center of the cytoplast and

stress granules are maintained after enucleation.

A)

B)

NRK cells were enucleated, exposed to 10 uM VER30B5plus 2.5 pg/mL
puromycin for 1 h 30 min and immune-stained with-&iB-1 and anti-tubulin. Stress
granules formed in enucleated cells are locatedeatell periphery and tend to avoid
the enucleated cell center.

NRK cells were treated with VER15508 plus puromytih prior to and during the
enucleation procedure. VER15508 plus puromycin &ss present in the incubation
buffer after the cytochalasin D removal for 1 h.efisting enucleated and non
enucleated cells were then immune-stained with D@RIe) and anti- YB-1(green).

Stress granules can be observed in both enuclaatedon enucleated cells.

Figure S8: HuR is not critical for stress granasembly and its overexpression impairs

stress granule assembly.

A) NRK cells were transfected with RFP-G3BP (left)HuR (right) plasmid for 36
h. HUR overexpression in NRK cells, in contrastmRFP-G3BP expression, does
not lead to stress granules assembly by itselfgé&howing the distribution of

YB-1 in the same area in HuUR-overexpressing celfgovided as control.



B) NRK cells were transfected with control or HUR siRMuplexes for 36 h and
then exposed to 300 uM arsenite for 45 min. Thegree of stress granules can
be observed in both control and HUR siRNA-treatetisc (HuR-silenced cells
appear with a dark nucleus in the merge see arrow)

C) After arsenite stress, higher cytoplasmic levaHaR correlates with an inhibition
of stress granule assembly, although the effect less clear than that obtained
with YB-1 (figure 4B). These results are howevdficlilt to interpret since HuR
positively regulates the expression of TIA-1 (4)daprobably changes the
expression of other RNA-binding proteins.

D) NRK cells were treated with ActD (5 ug/mL for 2dmd labeled with anti-TIA-1.
The translocation of TIA-1 from the nucleus to thdoplasm can be observed
following the ActD treatment.

Figure S9: Short ActD treatment does not signifiaimpact the global mMRNA level and the

phosphorylation of elF2upon arsenite treatment.

A)

B)

The level of MRNA was estimated via in situ hylration using cy3-labeled Poly(T)
oligonucleotides as described in figure S1. 5ug /AttD for 2 h does not
significantly decrease the level of mMRNA whiledtsufficient to impair stress granule
assembly. In line with this, the half-life of m@aRNAs is comprised between 5 to 15
h (5). In addition, stress granule assembly isimioibited in enucleated cells treated
with ActD (figure 7C), which indicates that changeshe mRNA level probably not
explain the observed behavior in ActD treated-cells

NRK cells were exposed to indicated treatmentsefairs 45 min, 300 uM; ActD
5ug/ml). Both western blotting and immunofluoresmerwith antibodies directed
against indicated proteins show that elRRas significantly phosphorylated after

arsenite exposure in ActD-pretreated cells.

Figure S10: Screening of the effect of various &nand phosphate inhibitors on HuR

translocation. NRK cells were treated for 1 h 3thwhe following chemicals:

2 mM Vanadate, tyrosine phosphate inhibitor
10 uM U1026, MEK inhibitor

50 mM NaF, serine/theorine phosphate inhibitor
10 uM SB203580, P38 MAPK inhibitor

5 uM PKRI, PKR kinase inhibitor (C16)



- 10 uM PD0325901, MEK inhibitor
- 20 uM SP600125, JNK inhibitor
- 0.3 uM Okadaic Acid, serine/theorine phosphatebitdn
- 10 uM CDKIi, CDK1/5 inhibitor
- 40 uM Hemin, HRI kinase inhibitor
- 20 uM H89, PKA kinase inhibitor
Cells were fixed and labeled with anti-YB-1 (greddlR (red)

Figure S11: PKRI induces the translocation of narclElA-1 and arsenite-preconditioning
inhibits stress granules assembly.
A) NRK cells were exposed to arsenite (300 uM, 45 with) or without PKRi (10 uM)
1 h prior to and during arsenite treatment.
B) NRK cells were pretreated with arsenite (200 uMIfdr) and then allowed to recover
for 3 h. Non pretreated or pretreated cells wees thxposed to arsenite and labeled

with anti-YB-1 for immuno-fluorescence imaging.

Video 1: Time-Lapse videomicroscopy of stress glaassembly in puromycin-treated NRK
cells after HSP70 inhibition

NRK cells were transfected with a GFP-YB-1 encoditegsmid (0.5 pg/mL) and exposed to
10 uM VER-155008 plus 2.5 pg/mL puromycin. Fluomssme images were collected at 1
min intervals for 70 min beginning 10 min after tdition of VER-155008 plus puromycin.

We selected only cells displaying low levels of GHB-1 expression since higher expression

levels inhibit stress granule assembly (see figyre

Video 2: Time-Lapse Videomicroscopy of stress glardisassembly after cycloheximide

exposure.

NRK cells were transfected with a GFP-YB-1 encodiagsmid (0.5 pg/mL) and exposed to
10 uM VER-155008 plus 2.5 pg/mL puromycin for Zycloheximide (20 pg/mL) was then
added to the incubation buffer. Fluorescence imagae collected at 3 min intervals for 63

min.
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