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Extended Data Fig. 1
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Extended Data Fig. 1 | Stress granule formation in cells. a-d, Immunofluorescence staining of G3BP1 and
TIA-1 in Hela (a), AC16 (b), H1299(c) and HK-2 (d) cells following poly(l:C) or arsenite treatment. Scale bars,
5pum.
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Extended Data Fig. 2
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Extended Data Fig. 2 | Stress granules undergo cell-to-cell transmission. a, Expression of G3BP1-mEGFP
and Cry2-mCherry-G3BP1 in AC16 cells were assessed by immunoblotting. b, Expression of G3BP1-mEGFP
and mCherry-G3BP1 in HK-2 cells were assessed by immunoblotting. ¢, Representative images showing SG
formation in HK-2 cells expressing G3BP1-mEGFP or mCherry-G3BP1 following poly(l:C) or arsenite treatment.
d, Coomassie blue staining of purified recombinant mEGFP-G3BP1. Bovine serum albumin (BSA), control. e,
In vitro phase separation assay. Recombinant mEGFP-G3BP1 (50 uM) was incubated with poly(A) RNA (100
ng uL") at room temperature, the condensate formation was monitored by time-lapse imaging. f, Live-cell
imaging of HK-2 cells incubated with in vitro reconstituted mEGFP-G3BP1-poly(A) droplets. Images were
acquired every 5 min. Scale bar, 25 pm. g, HK-2 cells were incubated with mEGFP-G3BP1, mEGFP-G3BP1-
poly(A) droplets or mEGFP for 6 h, internalized protein was detected by immunoblotting with anti-GFP. Scale
bars, 5 (c), 10 (e) or 25 (f) um. Nuclei, Hoechst.



Extended Data Fig. 3
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Extended Data Fig. 3 | CTS mediates propagation of the ISR. a, G3BP1 knockout and rescue efficiency
were assessed by immunoblotting. b, SGs formation was assessed by immunofluorescence staining in WT and
G3BP1-knockout cells. Representative images were shown. ¢,d, Genetically modified HK-2 cells (sgNTVectr
resoue g G3BP1Vedtorrescue o g G3BP163EF rescue) were stimulated with poly(l:C) (1 uyg mL™, 7 h) or arsenite (300
pMM, 3 h). Translation (¢) and ISR activation (d) was assessed. e, Coomassie blue staining of recombinant TAT-
MmEGFP-G3BP1 protein. BSA, control. f, HK-2 cells were incubated with mEGFP-G3BP1 or TAT-mEGFP-
G3BP1 for 6 h. Membranes were stained with WGA (magenta). Representative images were shown. g,h, HK-2
cells were treated with poly(A), TAT-mEGFP-G3BP1 protein or mEGFP-G3BP1-poly(A) droplets. Translation

efficiency (g) and ISR activation (h) were assessed as above. Scale bar, 5 ym. Nuclei, Hoechst.



Extended Data Fig. 4
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Extended Data Fig. 4 | PERK and GCN2 are important for CTS-induced ISR activation. a,b, Genetically
modified HK-2 cells (sgNTVector rescue  gqPFRKVector rescue o gqPERKPERK rescue) were stimulated with poly(1:C) (1
pug mL™, 7 h) or arsenite (300 uM, 3 h). Translation (a) and ISR activation (b) were assessed. ¢,d, Genetically
modified HK-2 recipient cells (as indicated) were incubated with G3BP1 droplets. Translation (¢) and ISR
activation (d) were assessed. e-i, Transwell assay using genetically modified recipient HK-2 cells (as indicated).
Donor HK-2 cells were stressed with poly(I:C) (1 ug mL-", 5 h) or arsenite (300 uM, 2 h) in the upper chamber,
then transferred to a new lower chamber containing recipients. Schematic drawing was shown (e). Translation
(f,h) and ISR activation (g,i) were analyzed in recipient lysates. j, Representative images showing the
colocalization of internalized G3BP1 droplets with endogenous PERK after 24 h incubation, immunostaining
with anti-PERK. Scale bar, 5 ym. G3BP1 droplets, mEGFP-G3BP1:poly(A).
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Extended Data Fig. 5 | TMED10-dependent type Ill UPS mediates SG release for ISR propagation. a,b,
HK-2 cells were stimulated with poly(l:C) (1 yg mL-", 7 h, a) or arsenite (300 uM, 3 h, b). Supernatants were
collected and SGs release was assessed by immunoblotting for G3BP1 and TIA-1. Coomassie blue staining
(CBB) served as a loading control. ¢, HK-2-G3BP1-mEGFP cells were stimulated with arsenite. The plasma
membranes were labeled with DiD. d,e, HK-2 cells were pretreated with bufalin (1 yM), 3-MA (2.5 mM), brefeldin
A (1 yM) or glibenclamide (20 pM), followed by stimulation with poly(l:C) (d) or arsenite (e) as indicated. SGs
release into supernatants was analysed as in a,b. f, TMED10 knockout and rescue efficiency in HK-2 cells
expressing mCherry-G3BP1 was assessed by immunoblotting. g, Representative images showing poly(l:C)-
and arsenite-induced SGs in wild-type and TMED10-knockout HK-2 cells. h,i, Genetically modified HK-2 cells
(sgNTVector rescue - g TNMED 10Vector rescue or sg TMED 107MED0 rescue) were stimulated with poly(l1:C) (1 ug mL™", 7 h)
or arsenite (300 uM, 2 h). Translation (h) and ISR activation (i) were assessed. j, TMED10 knockout and rescue

efficiency in HK-2 cells was verified by immunoblotting. Scale bars, 5 ym. Nuclei, Hoechst.
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Extended Data Fig. 6
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Extended Data Fig. 6 | Macropinocytosis mediates SG uptake. a-d, HK-2 cells were pretreated with
amiloride (AM, 20 uM), chlorpromazine (CP, 30 uM), methyl-B-cyclodextrin (M-B-CD, 2.5 mM) or 4 °C for 1 h,
and then incubated with G3BP1 droplets. Uptake was quantified by immunofluorescence (a,b) and flow
cytometry (c,d). Representative images were shown (a). Average foci number per cell (b) or droplet-containing
cells (d) was analyzed. e, CRISPR-Cas9-mediated knockout of CTBP1, RAC1 and ANKFY1 in HK-2 cells was
validated by immunoblotting. f, Genetically modified HK-2 cells (sgNT Vvector rescue - gqRA(Cfvector rescue g
sgRAC 1RACTrescue) were incubated with condensates for 6 h. Representative images (top) and quantification of
droplet-containing cells (bottom) was shown. g, Genetically modified HK-2 cells (sgNTvectorrescue  gg ANKFY 1vector
rescue or ggANKFY 1ANKFYTrescue) were incubated with condensates for 6 h. Uptake was quantified as in f. G3BP1
droplets, mMEGFP-G3BP1:poly(A). Data are presented as mean % s.d. Statistical significance was determined

by two-tailed unpaired Student’s t-test. n = 3 biological replicates.
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Extended Data Fig. 7
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Extended Data Fig. 7 | Disruption of macropinocytosis did not affect cell-autonomous ISR activation.
a,b, Genetically modified HK-2 cells (sgNTVectorrescue  gqCTBP1Vectorrescue or gq CTBP1CTBPTrescue) were stimulated
with poly(l:C) (1 ug mL-", 7 h) or arsenite (300 uM, 2 h). Translation (a) and ISR activation (b) were assessed.
c,d, The experiment was performed as in a,b, using genetically modified HK-2 cells (sgNTVector rescue
SgRAC 1Vectorrescue or ggRAC 1RACT rescuey stimulated with poly(1:C) or arsenite. Translation (c¢) and ISR activation
(d) were assessed. e,f, Genetically modified HK-2 recipient cells (sgNTVestor rescue - gg A NKFY7Vector rescue gp
SgANKFY 1ANKFYT rescuey were stimulated with poly(l:C) or arsenite. Translation (e) and ISR activation (f) were

assessed.
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Extended Data Fig. 8
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Extended Data Fig. 8 | Macropinocytosis mediates SG uptake and CTS-driven ISR activation. a,b,
Genetically modified HK-2 recipient cells (sgNTVestorrescue ggRA C 1Vectorrescue or ggRAC 1RACT rescue) were incubated
with G3BP1 droplets. Translation (a) and ISR activation (b) were assessed. ¢,d, The experiment was performed
as in a,b, using genetically modified HK-2 cells (sgNTVectorrescue  gg ANKFY 7Vector rescue or gg ANKF'Y 1ANKFYT rescue)
Translation (¢) and ISR activation (d) were assessed. e-h, Transwell assay using WT HK-2 donors and
genetically modified recipients (sgNTVector rescue  gqRAC 1Vectorrescue or ggRAC 1RACT rescue)  Donors were stressed
with poly(l:C) (1 yg mL™", 5 h) or arsenite (300 uM, 2 h) in the absence of recipients, then transferred to a new
lower chamber containing unstimulated recipients. Translation (e,g) and ISR activation (f,h) were analyzed in
recipient lysates. i-l, Transwell assay performed as in e-h using genetically modified recipients (sgNTVector rescue,
SQANKFY 1Vector rescue or gq ANKFY1ANKFYT rescue) - Trgnglation (i,k) and ISR activation (j,I) were analyzed in
recipient lysates. G3BP1 droplets, mEGFP-G3BP1:poly(A).
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Extended Data Fig. 9
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Extended Data Fig. 9 | Inhibiting CTS mitigates renal ischemia-reperfusion injury (IRI) by dampening the
ISR. a, Serum urea, creatinine, and uric acid levels after I/R injury. b, Representative images of H&E-stained
kidney sections from mice subjected to I/R injury. ¢, qPCR analysis of Atf4, Gadd34 and Chop expression in the
kidneys of I/R-treated mice. d-g, Amiloride (AM) attenuates I/R-induced kidney injury. Serum urea, creatinine
and uric acid levels were measured (d). Representative H&E-stained kidney sections after sham or I/R as
indicated (e). Renal injury scores were analyzed (f). gPCR analysis of ISR-related genes in kidney tissue (g)
was shown. Scale bars, 500 (b,e, left) or 50 (b,e, right) um. Data are mean * s.d. n = 5 biological replicates.

Statistical significance was determined by two-tailed unpaired Student’s t-test.



