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Figure A. Distribution of lentivirus expressed dendra-SP. Hippocampal neurons were infected at
DIV 7 and fixed at DIV 20, followed by immunolabelling of SP using Alexa Fluor 647-conjugated
secondary antibody. The distribution of recombinant dendra-SP (green) matches the total SP
staining (= dendra-SP + endogenous SP, red), indicating that both proteins occupy the same sub-

cellular compartments. Scale bar: 500 nm.
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Figure B. SP distribution within the spine neck. (A) Hippocampal neurons that had been co-
transfected with dendra-SP and TMD-pHluorin plasmids at DIV 9 were labelled with primary
antibodies against GFP tagged with Alexa-Fluor 647 fluorophores and imaged by dual-colour
STORM/PALM. (B) Quantification of the outer spine neck diameter was based on the distribution
of single molecule detections of the membrane probe in a 200 nm wide segment across the spine
neck (measured as the full width at half maximum, FWHM, n = 18 spines from two neurons). Scale

bar: 500 nm.



Figure C. Overlapping localisation of mGIluRS and SP in dendritic spines. Hippocampal
neurons were immunolabelled with specific antibodies against SP (shown in red) and mGIluRS5
(green; monoclonal mouse anti rat mGluR5b, 1:1000, clone N75/33, NeuroMab, UC Davis/NIH).
Endogenous mGIuRS is distributed widely, with a preference for the spine head of SP-positive
spines (arrows) and somewhat less for SP-negative spines (arrowheads). We observed no specific
accumulation of mGIluRS5 in the spine neck, arguing against a direct interaction with endogenous

SP. Scale bars: 5 um in A, 2 um in A1-3.
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Figure D. Role of neck width and SP for membrane protein diffusion in the spine neck. (A)
Correlation between longitudinal diffusion coefficients of pHluorin-mGIluRS and the spine neck
diameter (measured as the width of QD detections in the neck region). (B) Step size analysis of
TMD-pHluorin and pHluorin-mGIluRS5 in regions containing SP or without SP within the same
spine necks. The longitudinal step length was calculated for 60 ms intervals (5 frames of 12 ms) and
was found to be significantly smaller in SP areas of the spine neck compared to no SP areas (TMD-
pHluorin: SP area, 124 = 11 nm mean + SEM; no SP, 139 + 12 nm; pHluorin-mGIluR5: SP area, 74
+ 4 nm; no SP, 85 + 1 nm; n> 3800, ** p < 0.01, MW).
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Figure E. Organisation of the actin cytoskeleton in SP+ and SP- spines. (A) PALM experiments
were done in hippocampal neurons expressing the photo-convertible actin probe ABP-tdEosFP
(Izeddin et al. 2011, PLoS One). SP- (arrowhead) and SP+ spines (arrows) were distinguished on
the basis of co-transfected mRFP-SP by conventional fluorescence microscopy (white boxes). Note
that the red mRFP fluorescence was bleached prior to PALM imaging of ABP-tdEosFP. Scale bar:
500 nm. (B) Quantification of the width of the actin domain (FWHM of single molecule detections
in 200 nm wide segments across the spine neck) in SP-positive and SP-negative spines of the same
neurons, under control conditions and after 5 min latA treatment. The width of SP- spines was
consitently smaller than that of SP+ spines (control: SP+, 112 + 6 nm, mean + SEM, n = 44; SP-, 80
+ 6 nm, n = 29; latA: SP+, 106 + 5 nm, n = 39; SP-, 95+ 10 nm, n = 24; * p < (.05, *** p < 0.001,
MW).
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