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Supplementary Data 

nCPEB4 and Orb2B sequence alignment 

nCPEB4 and Orb2B sequence alignment. The Orb2 amyloid core is shown in red (residues 
176-206) and the nCPEB4 HClust in cyan (residues 229-252). 

CPEB4    1 MGDYGFGVLVQSNTGNKSAFPVRFHPHLQPPHHHQNATPSPAAFINNNTA  50 
                                   ...|:.|  ..|:..|.|:..|:|.: 
Orb2     1 ------------------------MDSLKLP--KANSATSSASGSNSNLS  24 
 
CPEB4   51 ANGSSAGSAWLFPAPATHNIQDEILGSEKA--------------KSQQQE  86 
           .:.|::.||...|..:...:...:.|:.|:              .:.::. 
Orb2    25 GSTSASASAATSPTSSGTAVGGILSGAPKSPPGLGSSTPISVRFNANEES  74 
 
CPEB4   87 QQDPLEK---QQLSPSPGQEAGILPETEKAKSEENQGDNSSENGNGKEKI 133 
           ..|.|:.   .:.|||.|...|              ||.|..:.       
Orb2    75 LDDILQSFHHSKHSPSGGASGG--------------GDASPTSN------ 104 
 
CPEB4  134 RIESPVLTGFDYQEATGLGTSTQPLTSSASSLTGFSNWSAAIAPSSSTII 183 
                 |.|   .:..|||.    :..:..||:...:.....|.|:|... 
Orb2   105 ------LLG---MKNNGLGL----VVGNCDSLSSSPSQPQMHAGSASLFG 141 
 
CPEB4  184 NEDAS----------FFHQ---GGVPAASANNGALLFQNFPHHVSPGFGG 220 
           |::.|          ||::   ||:|..:.|.                   
Orb2   142 NDEVSLRNNFMQAGGFFNRKSCGGLPNLNLNK------------------ 173 
 
CPEB4  221 SFSPQIGPLSQHHPHHPHFQHHHSQHQQQRRSPASPHPPPFTHRNAAFNQ 270 
             .||:........|..|.||...|...|.:...||:.....|.:....| 
Orb2   174 --PPQLHQQQHQQQHQQHQQHQQQQQLHQHQQQLSPNLSALHHHHQQQQQ 221 
 
CPEB4  271 LPHLANNLNKPPSPWSSYQSPSPTPSSSWSPGGGGYGGWGGSQGRDHRRG 320 
           |.....:           .|||       ||||||    |||.....:.| 
Orb2   222 LRESGGS-----------HSPS-------SPGGGG----GGSPYNGSQAG 249 
 
CPEB4  321 L-NGGITPL-----------NSIS-PLKKN-------------FASNHIQ 344 
           . :|||:|:           .||| |:|.|             ..|.|:. 
Orb2   250 CSSGGISPIPPQMGVSPKYRRSISFPIKGNSPTAIYGNMHMDGMGSGHMN 299 
 
CPEB4  345 LQKYARPSSAFAPKSWMEDSLNRADNIFPFPDR------PRTFDMH---S 385 
           :...:..:......:.|..:........|:...      .....||   . 
Orb2   300 IPTLSIGNGGGGGSTGMVSAGATGGGDAPYLGNSYGNMMTSNGQMHHGGG 349 
 
CPEB4  386 LESSLIDIMRAENDTIKARTYGRRRGQSSLFPMEDGFLDDGRGDQPLH-- 433 
           |::||.|.||  |.::...  |...|.:|:..|:|.....|   .|.|   
Orb2   350 LDNSLCDYMR--NMSLGGN--GGGDGSNSMSLMQDRMRVMG---GPKHLS 392 
 
CPEB4  434 ---------SG-----------LGSPHCFSHQN-------------GERV 450 
                    ||           :|||...|..:             |:.. 
Orb2   393 EADAMAIAASGNDPSVYLNALKMGSPSRLSPHSPHSPIQGGNGGNVGDGT 442 
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CPEB4  451 ERYSRKVFVGGLPPDIDEDEITASFRRFGPLIVDWPHKAESKSYFPPKGY 500 
           .|:|||||||||||||||||||.||||||||:|||||||||||||||||| 
Orb2   443 ARFSRKVFVGGLPPDIDEDEITTSFRRFGPLVVDWPHKAESKSYFPPKGY 492 
 
CPEB4  501 AFLLFQDESSVQALIDACIEEDGKLYLCVSSPTIKDKPVQIRPWNLSDSD 550 
           ||||||||||||.|||:||.::.||||||||||||||.||||||.|:|:| 
Orb2   493 AFLLFQDESSVQQLIDSCITDEDKLYLCVSSPTIKDKAVQIRPWRLADAD 542 
 
CPEB4  551 FVMDGSQPLDPRKTIFVGGVPRPLRAVELAMIMDRLYGGVCYAGIDTDPE 600 
           :|:|.:..||||||:|||||||||:|.||||||||||||||||||||||| 
Orb2   543 YVLDATMSLDPRKTVFVGGVPRPLKAFELAMIMDRLYGGVCYAGIDTDPE 592 
 
CPEB4  601 LKYPKGAGRVAFSNQQSYIAAISARFVQLQHGEIDKRVEVKPYVLDDQLC 650 
           ||||||||||||||||||||||||||||||||:|||||||||||||||:| 
Orb2   593 LKYPKGAGRVAFSNQQSYIAAISARFVQLQHGDIDKRVEVKPYVLDDQMC 642 
 
CPEB4  651 DECQGARCGGKFAPFFCANVTCLQYYCEYCWAAIHSRAGREFHKPLVKEG 700 
           |||:|.||||||||||||||||||||||:|||.||||.|||:|||||||| 
Orb2   643 DECEGQRCGGKFAPFFCANVTCLQYYCEHCWAVIHSRPGREYHKPLVKEG 692 
 
CPEB4  701 GDRPRHISFRWN 712 
           .||||.:.|||. 
Orb2   693 ADRPRAVPFRWC 704 
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Supplementary Methods 

Statistical analysis of Figure 4j 
Statistical significance for differences in number of positive Proteostat foci between Control 

and TgCPEB4Δ4 mice was assessed using a generalized linear mixed model 
(family=Poisson(link='identity')) with mouse as random effect. 

Generalized linear mixed model fit by maximum likelihood (Laplace Approximation) 
['glmerMod'] 
 Family: poisson  ( identity ) 
Formula: n.proteostat.pos.CPEB4.foci ~ genotype + (1 | mouse) 
   Data: x 
 
     AIC      BIC   logLik deviance df.resid  
   416.2    424.6   -205.1    410.2      120  
 
Scaled residuals:  
     Min       1Q   Median       3Q      Max  
-1.71846 -0.49964 -0.03384  0.57701  2.07186  
 
Random effects: 
 Groups Name        Variance Std.Dev. 
 mouse  (Intercept) 0.2434   0.4933   
Number of obs: 123, groups:  mouse, 7 
 
Fixed effects: 
                        Estimate Std. Error z value Pr(>|z|)     
(Intercept)               1.4478     0.3334   4.342 1.41e-05 *** 
genotypeTgCPEB4Δ4 (BP3)   1.1962     0.4557   2.625  0.00866 **  
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Correlation of Fixed Effects: 
            (Intr) 
gTCPEB4Δ4(B -0.730 
 
  Simultaneous Tests for General Linear Hypotheses 
 
Multiple Comparisons of Means: Tukey Contrasts 
 
 
Fit: glmer(formula = n.proteostat.pos.CPEB4.foci ~ genotype + (1 |  
    mouse), data = x, family = poisson(link = "identity")) 
 
Linear Hypotheses: 
                                    Estimate Std. Error z value Pr(>|z|)    
TgCPEB4Δ4 (BP3) - Control (P3) == 0   1.1962     0.4557   2.625  0.00866 ** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
(Adjusted p values reported -- single-step method) 
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Protein sequences for in vitro experiments 

The sequences of the N-terminal domain of nCPEB4 and mutants used for the in vitro 
experiments are the following. 

nCPEB4 

MGDYGFGVLVQSNTGNKSAFPVRFHPHLQPPHHHQNATPSPAAFINNNTAANGSSAGSAWLFPAPATHNI
QDEILGSEKAKSQQQEQQDPLEKQQLSPSPGQEAGILPETEKAKSEENQGDNSSENGNGKEKIRIESPVL
TGFDYQEATGLGTSTQPLTSSASSLTGFSNWSAAIAPSSSTIINEDASFFHQGGVPAASANNGALLFQNF
PHHVSPGFGGSFSPQIGPLSQHHPHHPHFQHHHSQHQQQRRSPASPHPPPFTHRNAAFNQLPHLANNLNK
PPSPWSSYQSPSPTPSSSWSPGGGGYGGWGGSQGRDHRRGLNGGITPLNSISPLKKNFASNHIQLQKYAR
PSSAFAPKSWMEDSLNRADNIFPFPDRPRTFDMHSLESSLIDIMRAENDTIKARTYGRRRGQSSLFPMED
GFLDDGRGDQPLHSGLGSPHCFSHQNGE 

H25S 

MGDYGFGVLVQSNTGNKSAFPVRFSPHLQPPHHSQNATPSPAAFINNNTAANGSSAGSAWLFPAPATHNI
QDEILGSEKAKSQQQEQQDPLEKQQLSPSPGQEAGILPETEKAKSEENQGDNSSENGNGKEKIRIESPVL
TGFDYQEATGLGTSTQPLTSSASSLTGFSNWSAAIAPSSSTIINEDASFFHQGGVPAASANNGALLFQNF
PHSVSPGFGGSFSPQIGPLSQHHPHSPHFQHHSSQHQQQRRSPASPHPPPFTHRNAAFNQLPSLANNLNK
PPSPWSSYQSPSPTPSSSWSPGGGGYGGWGGSQGRDHRRGLNGGITPLNSISPLKKNFASNHIQLQKYAR
PSSAFAPKSWMEDSLNRADNIFPFPDRPRTFDMHSLESSLIDIMRAENDTIKARTYGRRRGQSSLFPMED
GFLDDGRGDQPLSSGLGSPHCFSHQNGE 

H50S 

MGDYGFGVLVQSNTGNKSAFPVRFSPHLQPPSHSQNATPSPAAFINNNTAANGSSAGSAWLFPAPATHNI
QDEILGSEKAKSQQQEQQDPLEKQQLSPSPGQEAGILPETEKAKSEENQGDNSSENGNGKEKIRIESPVL
TGFDYQEATGLGTSTQPLTSSASSLTGFSNWSAAIAPSSSTIINEDASFFSQGGVPAASANNGALLFQNF
PHSVSPGFGGSFSPQIGPLSQHSPHSPHFQSHSSQHQQQRRSPASPSPPPFTHRNAAFNQLPSLANNLNK
PPSPWSSYQSPSPTPSSSWSPGGGGYGGWGGSQGRDHRRGLNGGITPLNSISPLKKNFASNSIQLQKYAR
PSSAFAPKSWMEDSLNRADNIFPFPDRPRTFDMHSLESSLIDIMRAENDTIKARTYGRRRGQSSLFPMED
GFLDDGRGDQPLSSGLGSPHCFSSQNGE 

H25SHC 

MGDYGFGVLVQSNTGNKSAFPVRFHPHLQPPHHHQNATPSPAAFINNNTAANGSSAGSAWLFPAPATHNI
QDEILGSEKAKSQQQEQQDPLEKQQLSPSPGQEAGILPETEKAKSEENQGDNSSENGNGKEKIRIESPVL
TGFDYQEATGLGTSTQPLTSSASSLTGFSNWSAAIAPSSSTIINEDASFFHQGGVPAASANNGALLFQNF
PSHVSPGFGGSFSPQIGPLSQSHPSHPSFQHSHSQSQQQRRSPASPHPPPFTSRNAAFNQLPHLANNLNK
PPSPWSSYQSPSPTPSSSWSPGGGGYGGWGGSQGRDHRRGLNGGITPLNSISPLKKNFASNHIQLQKYAR
PSSAFAPKSWMEDSLNRADNIFPFPDRPRTFDMHSLESSLIDIMRAENDTIKARTYGRRRGQSSLFPMED
GFLDDGRGDQPLHSGLGSPHCFSHQNGE 

H50SHC 

MGDYGFGVLVQSNTGNKSAFPVRFHPHLQPPHHHQNATPSPAAFINNNTAANGSSAGSAWLFPAPATHNI
QDEILGSEKAKSQQQEQQDPLEKQQLSPSPGQEAGILPETEKAKSEENQGDNSSENGNGKEKIRIESPVL
TGFDYQEATGLGTSTQPLTSSASSLTGFSNWSAAIAPSSSTIINEDASFFHQGGVPAASANNGALLFQNF
PSSVSPGFGGSFSPQIGPLSQSSPSSPSFQSSSSQSQQQRRSPASPSPPPFTSRNAAFNQLPSLANNLNK
PPSPWSSYQSPSPTPSSSWSPGGGGYGGWGGSQGRDHRRGLNGGITPLNSISPLKKNFASNHIQLQKYAR
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PSSAFAPKSWMEDSLNRADNIFPFPDRPRTFDMHSLESSLIDIMRAENDTIKARTYGRRRGQSSLFPMED
GFLDDGRGDQPLHSGLGSPHCFSHQNGE 

nCPEB4Δ4 

MGDYGFGVLVQSNTGNKSAFPVRFHPHLQPPHHHQNATPSPAAFINNNTAANGSSAGSAWLFPAPATHNI
QDEILGSEKAKSQQQEQQDPLEKQQLSPSPGQEAGILPETEKAKSEENQGDNSSENGNGKEKIRIESPVL
TGFDYQEATGLGTSTQPLTSSASSLTGFSNWSAAIAPSSSTIINEDASFFHQGGVPAASANNGALLFQNF
PHHVSPGFGGSFSPQIGPLSQHHPHHPHFQHHHSQHQQQRRSPASPHPPPFTHRNAAFNQLPHLANNLNK
PPSPWSSYQSPSPTPSSSWSPGGGGYGGWGGSQGRDHRRGLNGGITPLNSISPLKKNFASNHIQLQKYAR
PSSAFAPKSWMEDSLNRADNIFPFPDRPRTFDMHSLESSLIDIMRAENDTIKGQSSLFPMEDGFLDDGRG
DQPLHSGLGSPHCFSHQNGE 

ΔHC 

MGDYGFGVLVQSNTGNKSAFPVRFHPHLQPPHHHQNATPSPAAFINNNTAANGSSAGSAWLFPAPATHNI
QDEILGSEKAKSQQQEQQDPLEKQQLSPSPGQEAGILPETEKAKSEENQGDNSSENGNGKEKIRIESPVL
TGFDYQEATGLGTSTQPLTSSASSLTGFSNWSAAIAPSSSTIINEDASFFHQGGVPAASANNGALLFQNF
PHHVSPGFGGSFSPQIGPPASPHPPPFTHRNAAFNQLPHLANNLNKPPSPWSSYQSPSPTPSSSWSPGGG
GYGGWGGSQGRDHRRGLNGGITPLNSISPLKKNFASNHIQLQKYARPSSAFAPKSWMEDSLNRADNIFPF
PDRPRTFDMHSLESSLIDIMRAENDTIKARTYGRRRGQSSLFPMEDGFLDDGRGDQPLHSGLGSPHCFSH
QNGE 

Δ4ΔHC 

MGDYGFGVLVQSNTGNKSAFPVRFHPHLQPPHHHQNATPSPAAFINNNTAANGSSAGSAWLFPAPATHNI
QDEILGSEKAKSQQQEQQDPLEKQQLSPSPGQEAGILPETEKAKSEENQGDNSSENGNGKEKIRIESPVL
TGFDYQEATGLGTSTQPLTSSASSLTGFSNWSAAIAPSSSTIINEDASFFHQGGVPAASANNGALLFQNF
PHHVSPGFGGSFSPQIGPPASPHPPPFTHRNAAFNQLPHLANNLNKPPSPWSSYQSPSPTPSSSWSPGGG
GYGGWGGSQGRDHRRGLNGGITPLNSISPLKKNFASNHIQLQKYARPSSAFAPKSWMEDSLNRADNIFPF
PDRPRTFDMHSLESSLIDIMRAENDTIKGQSSLFPMEDGFLDDGRGDQPLHSGLGSPHCFSHQNGE 
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Supplementary Figures 

 

Supplementary Figure 1 | Source data - Uncropped gels and blots from Figure 1 and Extended 
Data Figure 1. 
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Supplementary Figure 2 | Source data - Uncropped gels and blots from Extended Data Figure 
2. 
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Supplementary Figure 3 | Source data - Uncropped gels and blots from Extended Data Figure 
4. 
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Supplementary Figure 4 | Source data - Uncropped gels and blots from Figure 4 and Extended 
Data Figure 6. 
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Supplementary Figure 5 | a) Absorbance as a function of temperature (mean±SD) of an NMR 
sample without urea and DIC microscopy insets at 5, 25 and 35 ºC.  n=3 independent 
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measurements. Scale bar: 10 μm. b) 1H,15N-CP-HISQC spectrum of nCPEB4-NTD in the absence 
(light green) and presence (dark green) of 2 M urea. n=1 spectrum. c) DLS intensity and volume 
fraction of an NMR sample. n=3 measurements. d) Time evolution of the multimers followed by 
DLS (mean±SD). Left: diffusion coefficient (D). Center: Z-average. Right: polydispersity index 
(PDI). n=3 measurements of the same sample. e) Micrograph obtained via liquid-phase TEM 
showing a population of multimers. Scale bar: 50 nm. f) Left: chromatogram profile of the 
normalized absorbance at 280 nm and the molar mass integration of the SEC-MALS experiment. 
Right: boxplots (line, median; box, quartiles; whiskers, 1.5x interquartile range) for each peak of 
the chromatogram corresponding to the molar mass distribution and the deconvoluted number of 
monomers, taking into account that one nCPEB4-NTD molecule weighs 48444.87 Da. 
Representative of n=2 independent measurements. g) Calculation of diffusion coefficients (D) by 
NMR, fitting the gradient strength-dependent decay in intensity in the absence (light green) and 
presence (dark green) of 2 M urea. The hydrodynamic diameters (dh) were calculated by using 
the values of dioxane as reference. n=1 measurement. h,i) Superimposition of the aliphatic region 
(h) and aromatic region (i) of the 1H,13C-HSQC spectra in the absence (light green) and presence 
(black) of 4 M urea. The specific residue types (one letter code) and 1H position within the side 
chain (Greek letters) are indicated with arrows. n=1 spectrum. j) 1H,13C-HSQC traces of identified 
amino acids (one letter code) side chain atoms (as Greek letters) in the absence (light green) and 
presence (black) of 4 M urea. The inset value indicates the 13C chemical shift of the trace (δC in 
ppm). n=1 spectrum. k) Superimposition of the NƐ/HƐ Arg resonances region of the 1H,15N-CP-
HISQC spectra in the absence (light green) and presence (black) of 4 M urea. n=1 spectrum. l) 
Schematic representation of the monomer-multimer-condensate equilibrium of nCPEB4-NTD in 
solution, indicating the interactions stabilizing each state. 
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Supplementary Video legends 

Supplementary Video 1. Ex vivo live-cell imaging movie of a striatal neuron from mEGFP-
CPEB4 knock-in mice pre (0 min) and post (3-27 min) KCl stimulation. Scale bar, 10 μm. 

 

 

 


