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Supplementary Figure 4 | Liposomal activity assay of ASMase in the presence of cationic amphiphilic drugs (CADs).  

Error bars represent the standard deviation of triplicates.  



a  

 
Su

(a

A

po

Th

co

po

ill

 

                     

upplementary

a) Simulated an

SMase (below

ositioned as a p

hus for AbPA,

oordination she

ositioned as a 

lustrate the dif

                      

y Figure 5 | E

nnealing omit 

w) vs that of A

product as if i

, the phosphat

ell by excludin

substrate with

fference in the

                      

Electron densi

Fo-Fc electron

AbPA-bound (a

its configuratio

te group not on

ng the nucleop

h O3 pointed in

e phosphate gr

 

                      

ity and bindin

n density map 

above). Interes

on has been in

nly blocks the

philic water m

n a direction o

roup between t

                      

ng mechanism

contoured at 3

stingly, in the 

nverted after n

e substrate bind

molecule. In the

opposite to tha

the two ligand

                     b

m for the co-c

3 σ. (b) Comp

AbPA-bound 

nucleophilic att

ding site, but a

e phosphate-b

at of AbPA. Th

ds. Zinc ions an

b 

crystallized in

parison of the p

d structure the 

tack by the zin

also completes

bound structure

he structures a

nd the nucleop

nhibitor AbPA

phosphate-bou

phosphate gro

nc-activated w

s the octahedr

e, the phospha

are in the ident

philic water ar

A 

und active site

oup appears to

water molecule

ral zinc 

ate group is 

tical orientatio

re labeled. 

 

e of 

o be 

e. 

on to 



a  

 
c  

 
Su

A 

a d

do

op

                     

                      

upplementary

wall-eyed ste

disulfide-rich 

omain; the latt

pen form in the

                      

                      

y Figure 6 | R

ereo view of th

loop. (b) A gl

ter is stabilized

e presence of 

                      

 

                      

 

Representative

he 2Fo-Fc elect

lycan on the st

d by disulfide 

lipid.

                     

                      

e electron den

tron density m

tructure with t

bonds. (d) Th

             b 

     

             d 

     

nsity maps of

maps, contoure

the saposin do

he inter-domai

f the ASMase 

d at 1.5 σ. (a)

omain in a clos

in interface in 

 

 

 

structures 

Isolated catal

sed form. (c) T

the structure w

lytic domain st

The open form

with the sapos

tructure show

m of the saposi

sin domain in 

 

 

ing 

in 

an 



Mutations that disrupt the active site 

H321Y D280A H427R H461P D253E D253H 
 

Mutations that alter the saposin domain hydrophobic surface or its interface with the catalytic domain 

L105P V114M L163P F392del V132A L139P P325A W393G 

Mutations that prevent disulfide bond formation or glycosylation 

C91H C94W C159R C228R C387R C433R C596Y N522S 

N522D        

 

Mutations predicted to affect the folding or stability of the protein 

F482del T594del R610del G168R I178N A198P R202C W211R 

L227M L227P R230C R230H A243V G244R W246C G247D 

G247S S250R T258I A283T R291H Q294K L304P V314M 

Y315H P332R W342C L343P A359D A359V Y369C P373S 

R378H R378L S381F S381P L382F M384I N385K N385S 

N391T A415V H423R H423Y P429L P430S L434P W437C 

W437R S438R Y448C T451P L452P A453D (G)A454V G458D 

T460P F465S Y469S R476W R476Q P477L F482L F482S 

A484E A484V S486R T488A (F)Y490N G496C G496S R498C 

R498H R498L Y500H H516Q E517V Y519C P533L W535R 

Y539H A541T (M)L551P V559L F572L H577L H577R H577D 

K578N G579S Q598R L599F R602H R602P S436_W437dup 

Surface mutations without clear deleterious effect 

P186L G234D E248K E248Q R296Q G336S E471K (N)G492S 

Q525H H556Y D565Y R610C 
 

 
Supplementary Table 1 | Predicted effects of ASMase mutations found in Niemann-Pick patients 

Mutations were classified according to their predicted effect, based on the ASMase structure. When the human and murine 

amino acid sequences differ, the latter is indicated in parentheses. 

  



Variants that prevent disulfide bond formation or glycosylation 

Probably harmful: C433W (P)S507F 
 

Variants that alter the saposin domain hydrophobic and positively charged surfaces or its interface with the catalytic domain 

Probably benign: (L)I101V V117M (A)I136V R113H 
 

Uncertain: A158T R113C V318E T324I V132M 

Probably harmful: V145del P325delinsLS 
 

Other non-surface variants 

Probably benign: N102S G115S L256P G270S (I)V301I P331S 

A346V (R)Y374F A446V N450S A487V* Y519F I520V (A)T550A 

V559I R591H L599I 
 

Uncertain: L266V A269V P282T R296W A297V V305M 

P332L R378C V409G P430A E449Q (G)A454S V512M R591C 

Probably harmful: L379F S510F 
 

Surface variants, probably benign 

S192del G104R R150C (T)S175P P187S (Q)R240Q (F)Y245H (Q)H288D 

(S)T290N (D)A303T P313S (Q)R341C (Q)R341H (Q)R341P E352D (H)R361C 

(H)R361H R389C (K)R443G (K)R443Q E472D G508R* G530A R542Q 

N557K R561H D565N P582S S583L T588M R610H M613I 

 
Supplementary Table 2 | Predicted effects of ASMase variants of unknown significance 

Variants were classified according to their predicted effect, based on the ASMase structure. Reported polymorphisms are marked 

by an asterisk. When the human and murine amino acid sequences differ, the latter is indicated in parentheses. 


