
Figure supplement 1: Time course plots of current 

amplitudes of Y404 mutations recorded at -140mV 

with symmetrical pH of 7.4. (a) Time course plots of 

Y404W recorded using patch clamp in whole-cell 

configuration with (left) or without (right) 100 µM 

PI(3,5)P2 in the pipette (cytosolic). Tem or agonist 

ML-SA1 was introduced in the bath solution 

(extracellular/luminal). (b) Time course plots of 

Y404W inhibition by antagonists ML-SI1 (left) and 

ML-SI3 (right) recorded using patch clamp in whole-

cell configuration. The antagonists were introduced in 

the bath solution (extracellular/luminal). (c) Time 

course plots of Y404A with 100 µM PI(3,5)P2 in the 

pipette (cytosolic). Tem or ML-SA1was introduced in 

the bath solution (extracellular/luminal).  

0 50 100

-4000

-3000

-2000

-1000

0

Current at -140 mV

C
u

rr
e

n
t 

(p
A

)

Time (s)

0 50 100

-4000

-2000

0

Current at -140 mV

C
u

rr
e

n
t 

(p
A

)

Time (s)

 Without agonist 

+ TEM 20 mM 

+ ML-SA1 10 mM 

with PI(3,5)P2  without PI(3,5)P2  

0 50 100

-6000

-4000

-2000

0

Current at -140 mV

C
u
rr

e
n
t 
(p

A
)

Time (s)

Without antagonist 

+ ML-SI1 50 mM 

0 50 100

-4000

-2000

0

Current at -140 mV

C
u

rr
e

n
t 

(p
A

)

Time (s)

+ ML-SI3 50 mM 

0 50 100

-800

-600

-400

-200

0

Current at -140 mV

C
u
rr

e
n
t 
(p

A
)

Time (s)

+ TEM 20 mM 

+ ML-SA1 10 mM 

b 

a 

c 

 Without agonist 

+ TEM 20 mM 

+ ML-SA1 10 mM 

Without antagonist 

Without antagonist 

.CC-BY 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted September 14, 2024. ; https://doi.org/10.1101/2024.07.04.602033doi: bioRxiv preprint 

https://doi.org/10.1101/2024.07.04.602033
http://creativecommons.org/licenses/by/4.0/


4,724 movie stacks after motion 
correction and manual selection 

864,698  
particles 

particle 
picking 

2D classification 

Selected 87,846  
 particles 

3D classification 

29,744 (33.86%) 35,460 (40.26%) 22,726 (25.87%) 

Selected and followed by 3D auto-refine with C4, CTF refine 

Local resolution 

FSC=0.143 2.86 Å 

90o 

Angular distribution 

Figure supplement 2: Cryo-EM data processing scheme of the 

TRPML1 Y404W. (a) Representative micrograph. (b) Flow chart 

of the cryo-EM data processing procedure and the Euler angle 

distribution of particles used in the final three-dimensional 

reconstruction. Selected 2D class averages are shown. The final 

structure represent an open state. (c) Fourier Shell Correlation 

curves showing the overall resolution at FSC=0.143.  

Local resolution (Å) 

b a 

c 

.CC-BY 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted September 14, 2024. ; https://doi.org/10.1101/2024.07.04.602033doi: bioRxiv preprint 

https://doi.org/10.1101/2024.07.04.602033
http://creativecommons.org/licenses/by/4.0/


2 4 6 8 

Pore radius (Å) 

D
is

ta
n

ce
 a

lo
n

g 
th

e 
p

o
re

 (
Å

) 

Apo closed 
Y404W open 
PI(3,5)P2/Tem-bound open 

Filter 

Central  
cavity 

Lower gate I514 

T518 

G470 

10 

20 

30 

40 

50 

PI(4,5)P2-bound closed 

H1&H2  
(40-60) 

S1  
(63-88) 

Luminal domain 
(89-140, α1 α2) 

S2   (296-337) 

S3 (349-377) 

S4  
(383-407) 

S4-S5 linker  
(408-424) 

S5  
(425-448) 

Pore helices and 
filter (457-486) 

S6 (487-527) 

Figure supplement 3: Sample density maps of Y404W and pore radius: (a) Sample density maps of the 

Y404W open TRPML1 structure contoured at 4 σ. (b) Pore radius along the central axis in the open and 

closed states. PDB codes for apo closed and PI(3,5)P2/Tem-bound open are 7SQ8 and 7SQ9, respectively. (c) 

EM density map surrounding W404  region shown in grey mesh and contoured at 4σ, key W404-interacting 

residues are shown in cyan. The local resolution of this region is 3.2 Å. 
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Figure supplement 4: Cryo-EM data processing scheme of the 

TRPML1 sample prepared in the presence of  PI(4,5)P2. (a) 

Representative micrograph. (b) Flow chart of the cryo-EM data 

processing procedure and the Euler angle distribution of particles 

used in the final three-dimensional reconstruction. Selected 2D 

class averages are shown. The final structure represent an open 

state. (c) Fourier Shell Correlation curves showing the overall 

resolution at FSC=0.143.  
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Figure supplement 5 : Sample density maps of the PI(4,5)P2-bound closed TRPML1 structure 

contoured at 4 σ.  
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Figure supplement 6: Sphingomyelin (cyan) binding overlaps with that of agonist ML-SA1 

(yellow), rapamycin analog Tem  (magenta), or antagonist ML-SI3 (green).  

ML-SA1 Tem ML-SI3 
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Figure supplement 7: Time course plots of sphingomyelin affected TRPML1 current 

amplitudes. (a) Sphingomyelin inhibition effect on SF-51-activated wild-type TRPML1. (b) SM 

activation effect on ML-SI1-inhibited Y404W mutant. Currents shown in (a) and (b) were 

recorded at -140mV using patch clamp in whole-cell configuration with pH 4.6 in the bath 

solution as the adverse effect of SM on agonist or antagonist is subtle and is measurable only at 

low luminal pH. 
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Movie supplement 1. Conformational changes between open and closed TRPML1 

.CC-BY 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted September 14, 2024. ; https://doi.org/10.1101/2024.07.04.602033doi: bioRxiv preprint 

https://doi.org/10.1101/2024.07.04.602033
http://creativecommons.org/licenses/by/4.0/

