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Supplementary Information 

 

Supplementary Table 1: Approximate cost to add STORM and/or TIRF functionality to 

epifluorescence microscope 

 

 Approximate cost (£) 

638 nm laser diode (USHIO HL63193MG) 30 

Laser Diode Starter Kit (Thorlabs, LTC100-B w/2A Diode Controller) 1860 

Mirrors (Thorlabs, 2 x BB1-E02) 110 

Achromatic lenses (Thorlabs, AC254-250-A-ML, AC254-030-A-ML) 150 

Multimode optical fibre (Thorlabs, M42L05) 60 

Reflective fibre collimator (Thorlabs, RC12FC-P01) 660 

Mounts (cage system, mirror mounts, MMF coupling etc.) 1000.00 

Computer ( HP Z420 Workstation + 4x1TB Samsung 840 SSD) 3000 

(Subtotal) (6870) 

  

TIRF objective ~8,400 

sCMOS camera ~11,000 

  

 

 

Supplementary figure 1 

Epifluorescence (a,d) and STORM (b,e) images of mouse primary brain microvascular endothelial 

cells mounted in Vectashield presenting tubulin labelled with either Alexa Fluor®555 (a-c) or Alexa 

Fluor®594 (d-f) excited with 561 nm laser radiation from single spatial mode solid-state laser using 

100 µm core diameter optical fibre with vibrating despeckler unit with corresponding line sections as 

indicated in STORM images. Localisation precision reported by ThunderSTORM was 15 nm and 21 

nm respectively. The STORM images (b,e) are more pixellated than those obtained with Alexa 647 – 

as shown in figure 2(e) – because the Alexa 555 and 594 dyes do not blink as quickly or for as many 

cycles as Alexa 647 for the illumination intensity used.  

 

Supplementary figure 2 

Excitation intensity images and line sections across diameter of field of view for TIRF microscopy 

illumination with 488 nm laser radiation from single spatial mode diode laser using (a) static delivery 

optical fibre, (b) optical fibre with vibrating despeckler unit and (c) spinning steering mirror M2 with 

static deliver optical fibre. These illumination intensity profiles were obtained using a thin even 

fluorescent sheet on a cover slip produced by dissolving a mixture of Rhodamine 700 and 

Fluorescein into 5% by mass PMMA in ethyl lactate and spin coating the resulting solution onto a 

clean cover slip at 3000 RPM for 1 minute. There is some asymmetry in the illumination profile that 

is more pronounced for the larger diameter multimode fibres caused by the light exiting the 



reflective collimator (RFC in figure 3) being slightly off axis and subsequent vignetting. This could be 

reduced in the future by introducing additional degrees of freedom into the optomechanical system. 

 

 

Supplementary figure 3 

Excitation intensity images and line sections across diameter of field of view for TIRF microscopy 

illumination with 638 nm laser radiation from multi-mode diode laser using (a) static delivery optical 

fibre and (b) optical fibre with vibrating despeckler unit.  

 

Supplementary video 1 

Showing pairs of z-stacks of fluorescence images of fixed NKL cells with Alexa-647-phalloidin labelled 

actin excited with 638 nm laser radiation from the multi-mode diode laser focussed either to the 

centre or the perimeter of the objective lens pupil, delivered by SMF or by different core diameter 

MMF. Distance from focal plane is displayed at bottom of figure throughout the video.  The field of 

view in each case is of 32.3 µm x 32.3 µm.  

 

Supplementary video 2 

Showing pairs of z-stacks of fluorescence images of in fixed HFF cells expressing Lifeact-mCitrine 

labelling actin excited with 488 nm laser radiation from single spatial mode diode laser focussed 

either to the centre or the perimeter of the objective lens pupil, delivered by SMF and by different 

core diameter MMF. Distance from focal plane is displayed at bottom of figure throughout the 

video.  The field of view in each case is of 32.3 µm x 32.3 µm.  


