
Supplementary Movie 1. 1 
Representative time-lapse AFM experiment showing the assembly and growth of immobile membrane 2 
inserted mGSDMA3Nterm oligomers in the presence of mobile membrane attached mGSDMA3Nterm 3 
oligomers. The movie displays the entire sequence of time-lapse AFM topographs partially shown in Fig. 4 
2 and Supplementary Fig. 3. The first FD-based AFM topograph shows a defect free SLM made from E. 5 
coli polar lipid extract. The defect-free SLM was incubated with a solution of 1.5 µM mGSDMA3, which 6 
had been beforehand cleaved with 0.4 µM TEV overnight at 37 °C, and imaged by FD-based AFM in 7 
imaging buffer solution containing the cleaved mGSDMA3 at 37 °C. Recorded at different time points of 8 
the incubation (time stamps indicate minutes) the time-lapse AFM topographs monitor 9 
mGSDMA3Nterm insertion, assembly, and growth into the SLM and also the assembly, disassembly and 10 
diffusion of mobile mGSDMA3Nterm oligomers. The full range color scale of the topographs 11 
corresponds to a vertical scale of 10 nm. Scale bar of 100 nm applies to all topographs. Please note that 12 
the mobile oligomers disappear by rinsing the sample with protein-free imaging buffer solution 13 
(Supplementary Fig. 4). 14 

 15 

Supplementary Movie 2. 16 
Pore formation of an arc-shaped oligomer assembled from 16 mGSDMA3Nterm and reshaping into a slit 17 
of 7 and 9 mGSDMA3Nterm . Cytoplasmic view. Coarse-grained MD simulation time 520 ns. 18 
mGSDMA3Nterm backbone atoms are shown as purple spheres, phosphates are shown as orange 19 
spheres. Lipids withdrawing from the transmembrane β-sheets thereby forming the transmembrane 20 
pore are colored green with white/orange/blue headgroups. The water is not shown for clarity. 21 

 22 

Supplementary Movie 3. 23 
Lipids leaving a ring-shaped oligomer of 21 mGSDMA3Nterm by fusing into the surrounding membrane. 24 
Cytoplasmic view. Coarse-grained MD simulation time 800 ns. mGSDMA3Nterm backbone atoms are 25 
shown as purple spheres, phosphates are shown as orange spheres. Lipids withdrawing from the 26 
transmembrane β-sheets thereby forming the transmembrane pore are colored green with 27 
white/orange/blue headgroups. The water is not shown for clarity. 28 

 29 

Supplementary Movie 4. 30 
Lipids leaving a ring-shaped oligomer of 21 mGSDMA3Nterm by fusing into the surrounding membrane. 31 
Side view. Coarse-grained MD simulation time 800 ns. mGSDMA3Nterm backbone atoms are shown as 32 
purple spheres, phosphates are shown as orange spheres. Lipids withdrawing from the transmembrane 33 
β-sheets thereby forming the transmembrane pore are colored green with white/orange/blue 34 
headgroups. The water is not shown for clarity. 35 

 36 

Supplementary Movie 5. 37 
Lipids leaving as a nanodisc a ring-shaped oligomer formed by 21 mGSDMA3Nterm . Cytoplasmic view. 38 
Coarse-grained MD simulation time 1’200 ns. mGSDMA3Nterm backbone atoms are shown as purple 39 
spheres, phosphates are shown as orange spheres. Lipids withdrawing from the transmembrane β-40 



sheets thereby forming the transmembrane pore are colored green with white/orange/blue 41 
headgroups. The water is not shown for clarity. 42 

 43 

Supplementary Movie 6. 44 
Lipids leaving as a nanodisc a ring-shaped oligomer formed by 21 mGSDMA3Nterm . Side view. Coarse 45 
grained MD simulation time 1’200 ns. mGSDMA3Nterm backbone atoms are shown as purple spheres, 46 
phosphates are shown as orange spheres. Lipids withdrawing from the transmembrane β-sheets 47 
thereby forming the transmembrane pore are colored green with white/orange/blue headgroups. The 48 
water is not shown for clarity. 49 
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Supplementary Movie 7. 51 
Lipids leaving as a vesicle a ring-shaped oligomer consisting of 30 mGSDMA3Nterm . Cytoplasmic view. 52 
Coarse-grained MD simulation time 260 ns. mGSDMA3Nterm backbone atoms are shown as purple 53 
spheres, phosphates are shown as orange spheres. Lipids withdrawing from the transmembrane β-54 
sheets thereby forming the transmembrane pore are colored green, with white/orange/blue 55 
headgroups. The water is not shown for clarity. 56 

 57 

Supplementary Movie 8. 58 
Lipids leaving as a vesicle a ring-shaped oligomer consisting of 30 mGSDMA3Nterm . Side view. Coarse 59 
grained MD simulation time 260 ns. mGSDMA3Nterm backbone atoms are shown as purple spheres, 60 
phosphates are shown as orange spheres. Lipids withdrawing from the transmembrane β-sheets 61 
thereby forming the transmembrane pore are colored green with white/orange/blue headgroups. The 62 
water is not shown for clarity. 63 

 64 

Supplementary Movie 9. 65 
Lipids leaving a symmetric slit-shaped oligomer assembled from 14 mGSDMA3Nterm by fusing into the 66 
surrounding membrane. Cytoplasmic view. Coarse-grained MD simulation time 1’600 ns. 67 
mGSDMA3Nterm backbone atoms are shown as purple spheres, phosphates are shown as orange 68 
spheres. Lipids withdrawing from the transmembrane β-sheets thereby forming the transmembrane 69 
pore are colored green with white/orange/blue headgroups. The water is not shown for clarity. 70 

 71 

Supplementary Movie 10. 72 
Lipids leaving a symmetric slit-shaped oligomer assembled from 14 mGSDMA3Nterm by fusing into the 73 
surrounding membrane. Side view. Coarse-grained MD simulation time 1’600 ns. mGSDMA3Nterm 74 
backbone atoms are shown as purple spheres, phosphates are shown as orange spheres. Lipids 75 
withdrawing from the transmembrane β-sheets thereby forming the transmembrane pore are colored 76 
green with white/orange/blue headgroups. The water is not shown for clarity. 77 


