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Extended Data Fig. 8 | In vitro Nup100FG hydrogels. a, Nup100FG domains  
(5% FMAL-labelled) form hydrogel particles that are selectively permeable 
to Kap95 but exclude BSA. Incubating Nup100FG hydrogels in 1,6HD has no 
discernible effect on their shape nor their exclusionary property against BSA. 
Scale bars, 2 μm. See Extended Data Fig. 7 for associated 1,6HD data. b, FRAP 
quantification of mobile fraction and recovery times of Nup100FG within 
Nup100FG hydrogels at the conditions indicated. Number of experimental 
replicates ≥ 3; No. of hydrogel particles, n = 18 (ctr), 12 (+Kap95), and 13 (+1,6HD). 
Corresponding values for Kap95 within the Nup100FG hydrogels are also shown 
(Number of experimental replicates = 4; n = 11 hydrogel particles). Boxplots 
denote the median, first and third quartiles. Whiskers represent the minimum 
and maximum values. P values were obtained using an ordinary one-way ANOVA 
test (ns refers to P > 0.05). P values from left to right: 0.93418 and 0.99377 for 
mobile fraction, 0.69337 and 0.18885 for recovery times. c, Zoomed-out  
(left; scale bar, 500 nm) and zoomed-in (right; scale bar, 200 nm) HS-AFM images 

of a Nup100FG hydrogel with protruding amyloid-like fibrils. d, HS-AFM images 
show that the surface morphology of Nup100FG hydrogels is static, irregular and 
holey. Same zoomed-out image as in c(right) but high-pass filtered. Scale bar,  
200 nm. e, Surface roughness of Nup100FG hydrogels. No. of experimental 
replicates = 5; n = 22 hydrogel particles; mean value ± s.d. = 11.8 ± 4.5 nm.  
f, Nup100FG hydrogel hole diameters. No. of experimental replicates = 5; n = 82 
holes; mean value ± s.d. = 52.4 ± 31 nm. g, Selection of HS-AFM images showing 
Nup100FG hydrogel holes of irregular size and shape (scale bar, 10 nm) obtained 
at 0.15 s/frame. h, Zoom-in of the amyloid fibrils and thickness as seen in the 
corresponding cross-sectional profile (white dashed line). Scale bar, 100 nm.  
i, Plot of Nup100FG hydrogel surface height versus time monitored by HS-AFM 
before (left image) and after incubation in 1 µM Kap95 (right image). Asterisks 
denote the measurement position. Scale bar, 50 nm. Source numerical data  
are provided .
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Extended Data Fig. 9 | Visualization of NuPODs by HS-AFM and 
negative-stain TEM. a–d, HS-AFM collages of a, empty DNA origami pores, 
b, Nsp1FG-functionalized DNA origami pores (NuPODs), c, NuPODs + 0.1 μM 
Kap95 and d, NuPODs + 1 μM Kap95. Scale bars, 20 nm. e, TEM images of 
empty, empty + 1 µM BSA, empty + 1 μM Kap95 DNA origami pores, showing 
that binding of BSA and Kap95 to empty pores was not observed. Scale bars, 
20 nm. f, TEM images of NuPODs and NuPODs + 1 µM BSA, showing that binding 
of BSA to Nsp1FG was not observed. Scale bars, 20 nm. g,h, TEM images of g, 

NuPODs + 0.1 μM Kap95 and h, NuPODs + 1 μM Kap95, showing that Kap95 binds 
to Nsp1FG and forms a CP-like structure in NuPODs. i, Inside/outside intensity 
ratios obtained for the conditions shown (n = 10 NuPODs for each condition; 
all experiments ≥3 independent replicates). Boxplots denote the mean, first 
and third quartiles. Whiskers represent the minimum and maximum values. 
Statistical significance was analysed using ordinary one-way ANOVA. Source 
numerical data are provided.
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