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– Phosphorylation of eIF2α by     
   PKR, PERK, GCN2, or HRI

– mTOR regulates eIF4F; 
inactivation of mTOR 

drives eIF4F interference Stress granule formation 
is driven by liquid-liquid 

phase separation (LLPS). 
Size, shape, and structure 

of granules are influenced 
by seed characteristics,

such as:
– Seed composition
– Concentration of
  RBPs/transcripts
– Steric hindrance
– Electrostatic
 interactions
– Laplace pressures

Increased local seed
concentration and weak 
low a�nity interactions 
between seeds results 

in the coalescence 
of stress granules.

UBAP2L is required for 
SG assembly, and controls 

the recruitment of SG 
component mRNPs, RBPs,
and ribosomal subunits.

- Heat stress
- Arsenite exposure     
- Oxidative stress

- Viral infection
- UV irradiation

G3BP1/2 and Caprin1 proteins 
complex and relocate to SG, 

regulating SG formation. 

Translating ribosomes run o�, 
inhibiting translation and 
exposing the mRNA and 

40S subunit interface.

G3BP1/2, TIA1, and FMRP help 
recruit and partition mRNA

and mRNP into SG.

YTHDF1/3 bind m6A-modified
mRNA and accumulate around

G3BP1/2 clusters to facilitate
SG coalescence.

hnRNP A1 is 
hyperphosphorylated 

and accumulates 
in the cytoplasm, 

incorporating into SGs.

Disease-linked
RBPs translocate 
from the nucleus
and are recruited

to SGs through
secondary nucleation.

– TDP43 strongly
interacts with G3BP1
– FUS translocates

in response to
genomic stress

Localized increase of
G3BP1/2 and TIA1/R coupled

with post-translational
modifications leads to

oligomerization.

Recruitment of canonical
nucleating RNA-binding

proteins (RBPs)

Several types of acute 
biotic and abiotic 

stresses can induce 
SG formation.

Translation and protein 
production resumes.

Preinitiation complexes 
re-form, recruiting eIF 

proteins and preparing
for translation.

YTHDF2 binds 
m6A-modified

mRNA and
colocalizes with
G3BP1/2 in SGs.

STEP 3
Stress Granule Formation

SG formation inhibits translation,
and protects mRNA from degradation.
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When cellular
stress ceases, ternary

complexes are recruited
 and SGs disassemble.

Autophagic proteins
facilitate disassembly, 
during which VCP helps 
separate proteins and

SQSTM1 promotes 
translocation to

autophagic vesicles.
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Key Products for Stress Granule Research 
Visit www.cellsignal.com for a full listing of antibodies, related kits, and reagents.

Untreated UntreatedTreated Treated
UBAP2L (E5X4E)  
Rabbit mAb #40199:  
Confocal IF analysis of HeLa cells, 
untreated (left) or treated with 
sodium arsenite (500 µM, 30 
min; right), using #40199 (green). 
Actin filaments were labeled 
with DyLight™ 554 Phalloidin 
#13054 (red). Blue = DAPI #4083 
(fluorescent DNA dye).

TIAR (D32D3) XP®  
Rabbit mAb #8509:  
Confocal IF analysis of HeLa cells, 
untreated (left) or UV-treated 
(right), using #8509 (green).  
Actin filaments were labeled  
with DY-554 phalloidin (red).  
Blue pseudocolor = DRAQ5® 
#4084 (fluorescent DNA dye).

FUS/TLS (E3O8I)  
Rabbit mAb #67840:  
Confocal IF analysis of mouse 
retina using #67840 (green). 
Actin filaments were labeled with 
DyLight™ 554 Phalloidin #13054 
(red). Sections were mounted in 
ProLong® Gold Antifade Reagent 
with DAPI #8961 (blue).

Untreated Treated
YTHDF2 (E2I2H)  
Rabbit mAb #71283:  
Confocal IF analysis of U-2 OS cells 
untreated (left) or treated with sodium 
arsenite (500 µM, 1 hr) (right) using 
#71283 (green) and G3BP1 (TT-Y) Mouse 
mAb (red). After blocking free secondary 
antibody binding sites with Rabbit (DA1E) 
mAb IgG XP® Isotype Control #3900, the 
cells were then labeled using GM130 
(D6B1) XP® Rabbit mAb (Alexa Fluor® 647 
Conjugate) #59890 (cyan pseudocolor). 
Samples were mounted in ProLong® Gold 
Antifade Reagent with DAPI #8961 (blue).

Untreated UntreatedTreated Treated
G3BP1 (E9G1M) XP® 
Rabbit mAb #61559:  
Confocal IF analysis of HeLa cells, 
untreated (left) or treated with 
sodium arsenite (500 µM, 30 
min; right), using #61559 (green). 
Actin filaments were labeled with 
DyLight™ 554 Phalloidin #13054 
(red). Samples were mounted in 
ProLong® Gold Antifade Reagent 
with DAPI #8961 (blue).

FMRP Antibody #4317:  
Confocal IF analysis of C2C12 
cells, untreated or treated with 
MG-132 (10 μg/mL for 3 hours), 
using #4317 (green). Actin 
filaments were labeled with 
DY-554 phalloidin (red). Blue 
pseudocolor = DRAQ5® #4084 
(fluorescent DNA dye).

ANTIBODIES APPLICATIONS REACTIVITY

8192 DDX3 (D19B4) Rabbit mAb WB H, M, R, Mk 
3411 eIF3A (D51F4) XP® Rabbit mAb WB, IP, IHC-P, IF-IC H, M, R, Mk 
3413 eIF3H (D9C1) XP® Rabbit mAb WB, IP, IHC-P, IF-IC H, M, R, Mk 
8161 eIF3J (D21G7) XP® Rabbit mAb WB, IP, IF-IC H, M, R, Mk 

2490 eIF4A1 Antibody WB H, M, R, Mk 
13088 eIF4B (1F5) Mouse mAb WB, IHC-P, IF-IC H 

3592 eIF4B Antibody WB H, M, R, Mk 
67840 FUS/TLS (E3O8I) Rabbit mAb WB, IP, IF-F, IF-IC H, M, R 
48647 FUS/TLS (E3O8I) Rabbit mAb 

(BSA and Azide Free)
WB, IF-IC H, M, R

31799 G3BP2 Antibody WB, IP, IF-IC H, M, R, Mk 
8443 hnRNP A1 (D21H11) Rabbit mAb WB, IP, IF-IC, FC-FP H, M, R, Mk 
9304 hnRNP A2/B1 (2A2) Mouse mAb WB H, Mk 
4992 PABP1 Antibody WB, IHC-P H, M, R, Mk, (X, Z, B)

50703 RBM4 Antibody WB H, Mk 
28409 TAF15 (D8V6Q) Rabbit mAb WB, IP H, M, R, Mk 
89789 TDP43 (D9R3L) Rabbit mAb WB, IHC-P, IF-F, IF-IC H, M, R 
68779 TDP43 (D9R3L) Rabbit mAb 

(Alexa Fluor® 555 Conjugate)
IF-F, IF-IC H, M, R 

32654 TDP43 (D9R3L) Rabbit mAb 
(BSA and Azide Free)

WB, IHC-P, IF-F, IF-IC H, M, R 

12040 UPF1 (D15G6) Rabbit mAb WB, IP, IF-IC H, M, R, Mk 
8501 USP10 (D7A5) Rabbit mAb WB, IP, IF-IC H, M, R, Mk 

57530 YTHDF1 (E9P6V) Rabbit mAb WB, IP, IF-IC H, M, R, Mk 
71283 YTHDF2 (E2I2H) Rabbit mAb WB, IP, IF-F, IF-IC H, M, R, Mk 

24206 YTHDF3 Antibody WB, IP H, M, R, Mk 

STRESS GRANULE-ASSOCIATED PROTEINSSTRESS GRANULE MARKERS
ANTIBODIES APPLICATIONS REACTIVITY

7104 FMRP (D14F4) Rabbit mAb WB, IF-IC H, M, R, Mk 
4317 FMRP Antibody WB, IP, IF-IC H, M, R, Mk 

61559 G3BP1 (E9G1M) XP® Rabbit mAb WB, IP, IHC-P, IF-IC H, Mk 
94496 G3BP1 (E9G1M) XP® Rabbit mAb  

(Alexa Fluor® 488 Conjugate)
IF-IC H, Mk 

83279 G3BP1 (E9G1M) XP® Rabbit mAb  
(Alexa Fluor® 555 Conjugate)

IF-IC H, Mk 

17798 G3BP1 Antibody WB, IF-IC H, Mk 
86050 TIA-1 (D1Q3K) Rabbit mAb WB, IP H 

8509 TIAR (D32D3) XP® Rabbit mAb WB, IP, IF-IC, FC-FP H, M, R, Mk 
40199 UBAP2L (E5X4E) Rabbit mAb WB, IP, IHC-P, IF-IC H, M ,Mk 

CELL STRESS REGULATORS
ANTIBODIES APPLICATIONS REACTIVITY

5324 eIF2a (D7D3) XP® Rabbit mAb WB, IP, IHC-P H, M, R, Mk 
7952 PathScan® Total eIF2a Sandwich ELISA Kit ELISA H 

65981 GCN2 (E7G7E) Rabbit mAb WB, IP, IF-IC H 
63675 GCN2 (E7I8W) Rabbit mAb WB, IP H, M, R 

3302 GCN2 Antibody WB, IP H, M, R, Mk 
3192 PERK (C33E10) Rabbit mAb WB H, M, R, Mk 

5683 PERK (D11A8) Rabbit mAb WB, IP, IHC-P H 
12297 PKR (D7F7) Rabbit mAb WB, IP H 

ANTIBODIES APPLICATIONS REACTIVITY

7695 SQSTM1/p62 (D10E10) Rabbit mAb  
(IF Preferred)

IP, IF-IC H 

23214 SQSTM1/p62 (D6M5X) Rabbit mAb  
(Rodent Specific)

WB, IP, IHC-P, IF-IC M, R

88588 SQSTM1/p62 (D5L7G) Mouse mAb WB, IP, IHC-P, IF-IC H 
5114 SQSTM1/p62 Antibody WB H, M, R, Mk 

2649 VCP (7F3) Rabbit mAb WB H, M, R, Mk, 
(X, Z, B, Pg, Sc)

STRESS GRANULE DISASSEMBLY
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