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Supplementary Figure 1. The ANXA11 p.D40G mutation shares a common haplotype composed of four exonic SNPs and two microsatellites. 

Genotyping of 5 polymorphic microsatellites spanning the ANXA11 locus identified the 7.1MB maximal recombination region between microsatellites 

22xTG and 24xAG (marked in red). The 2.5Mb minimal common region specific to all UK affected ALS p.D40G patients (4 FALS and 1 sporadic ALS 

case) was defined by two microsatellites (21xAC and 25xAT) and 4 exonic SNPs (rs41291392, rs17617713, rs72821609 and rs72805713), ie. 309-T-G-

T-G-250. Genotyping of an unaffected spouse (Generation III-18) and two unaffected p.D40G carriers (Generation IV-12 and IV-13) from Family 2 

(Figure 1C) determined haplotype phase. 



 
 
 
 
 

 
 

 
 
 
 

Supplementary Figure 2. Haplotype gene map of the ANXA11 p.D40G locus. The maximal haplotype region (~7.1MB) is defined by the outer limit of 

recombination at the two flanking microsatellites 24xAG and 22xTG (pink region). The minimal common p.D40G haplotype block (~2.5MB) spans 

ANXA11 and is shared by all 5 affected ALS UK cases and two unaffected ALS carriers. Exome sequencing of p.D40G carriers identified no additional 

novel or rare exonic or splicing variants in the 23 genes located within this maximal locus.  

 

 



 
 
 
 

 
 

 
 
 

Supplementary Figure 3. Annexin A11 Western blot of lysates made from postmortem tissue of the SALS patient harboring the p.D40G 

mutation and control individuals. Western blotting of lysates made from frontal cortex tissue of the sporadic patient harbouring the p.D40G mutation, 

using a polyclonal Rabbit Annexin A11 antibody, yields a specific single band at ~55kDA. There was no difference in Annexin A11 expression due to the 

p.D40G mutation compared to lysates made from three control individuals. 

 

 



 

 
 

Supplementary Figure 4. p.R235Q ANXA11-GFP colocalises with ubiquitin and p62 in HEK cells. (i) Cells were transfected with ANXA11-GFPR235Q 

for 48hrs, fixed and stained with the following antibodies by immuno-cytohistochemistry (ICC) (A) mouse GFP - green. (B) ANXA11 Polyclonal rabbit 

Antibody (Proteintech) - red. (C) Merge of A, B and DAPI blue nuclear staining, showing specificity of ANXA11 specific antibody, (D) mouse GFP - 

green. (E) Rabbit K-48 Ubiquitin - red. (F) Merge of D, E and DAPI. (G) mGFP - green. (H) Rabbit p62 - red. (I) Merge of G, H and DAPI blue nuclear 

staining (ii) Confirmation of specificity of endogenous Rabbit ANXA11 antibody in ICC (as used in 4(i) A-C) for GFP and HA tagged ANXA11 constructs 

by Western blot. 

 

 



 
 

 

Supplementary Figure 5. Modeling of annexin A11 identifies two amphipathic helices in the N terminus of annexin A11 that overlap the G38 

and D40 residues. (A) Jpred secondary structure prediction of the N-terminus (residues 1-270) using a multiple alignment of 30 mammalian 

orthologue sequences identified two alpha helices, indicated in red (residues 40-44 and 51-59). Green represents potential beta strands. Known 

annexin domains start at ~205 residues. The locations of the G38 and D40 residues are indicated in the first helix. (B) Protein structure of annexin A1 

(pdb:1hm6) in the presence of calcium, with the annexin domain alpha helices in red and the N-terminal helices in magenta. (C) Jpred also predicts 

the N-terminus of annexin A1 to possess two alpha helices (residues 3-13 and 19-25). (D) The Jnetpred consensus (top row) predicts that both the 

p.G38R and the p.D40G variants abolish the first alpha helix. 

 



 

 

Supplementary Figure 6. Twenty-two ExAC polymorphisms spanning the D40 locus do not disrupt the formation of amphipathic helices. 

Secondary structure predictions on the N-terminus of Annexin 11 show that only the ALS-linked mutations p.G38R and p.D40G completely abolish 

the formation of the first alpha helix. None of the 22 ExAC variants flanking this region, including p.D40H, have the same effect.  Secondary 

structures were derived from Jpred4 consensus, performed on a multiple alignment of 30 mammalian orthologues. 

 



 
 
 

 
 

 

 
 
 
 

Supplementary Figure 7. Rare and common ANXA11 polymorphisms do not disrupt calcyclin binding compared to ALS-specific 

variants. Immunoprecipitation (IP) of FLAG-calcyclin from mixed lysates of HEK cells expressing GFP-fused proteins (as indicated) in the 

presence of calcium show similar binding affinities for the p.P8L, the p.D40H, the p.R191Q and the p.R230C to that of wild-type (WT) when probed 

for GFP (n=3). The top panel shows GFP intensities of input and pulldown fractions, with IgG heavy (*) and light chains (**) indicated. The bottom 

panel illustrates input and IP levels of FLAG-calcyclin. 

 
 



 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 

Supplementary Figure 8. N-terminal annexin A11 mutations do not alter binding of sorcin and ALG-2. (A) Immunoprecipitation (IP) of FLAG-

Sorcin from mixed lysates of HEK cells transfected with ANXA11-GFPWT+G38R+D40G+G189E+R235Q activated with calcium show no difference in binding 

between ANXA11 WT and mutants when probed for GFP. (B) The same was seen when IP was conducted with ALG-2 and sorcin. (n=3). The top 

panel shows GFP intensities of input and pulldown fractions, with IgG heavy and light chains indicated. The bottom panel for both (A) and (B) 

illustrates input and IP levels of FLAG-sorcin or FLAG-ALG-2 respectively. 

 
 




