Maximize Insights from Your Sample 0ne detector, multiple possibilities

Edited by Sabrina Delattre, Ph.D. (Nikon Europe B.V.)
Designed by Emi Kakizakai (Nikon Europe B.V.)
PUBLICATION: October 2025

Resolution Live Imaging

axon initial segment distal axon

Autophagy is crucial for cellular balance, and its dysfunction is linked
to cancer and neurodegenerative diseases. Despite extensive studies the
dynamics of autophagosome formation remain unclear.
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One remarkable discovery of super-resolution microscopy has been A ‘w{xih'"ock

the periodic actin/spectrin scaffold along axons, with actin rings spaced Process of autophagosome formation

every 190 nm by spectrin tetramers, crucial for structural support,

maintaining axonal integrity, and regulating membrane processes such 1 2 3 . 4 5 S|n;e autophago.some. formation is dynamic and requires nm
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surface imaging with dedicated objective lenses. s F J achieved with rgpld imaging (1.5s/stack) avoiding ph.otoblleachlng or cell
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The Nikon Spatial ARray Confocal detector (NSPARC), based on during autophagosome formation.
image scanning microscopy, can unveil this scaffold and is not limited by ~15 min R 10-20 min . -
sample thickness, objective lenses, or special sample preparation for =T o N S— " Degradation APP NOTE X
improvement of signal to noise and resolution. — — ‘ Read the full application note here Rt
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Betad-spectrin - Alexa Fluor 555
R A Mouse embryonic fibroblasts expressing GFP-LC3 were captured over 9min with Z-step: 0.15 um, Z acquisition range: 2 ym with NSPARC and CFI Plan Apochromat Lambda D 100X Qil. Images were deconvolved using the
Richardson-Lucy method. The arrow indicates a single 3D autophagosome. Dynamic changes in the closure of the isolation membrane were captured between 4 and 8 minutes (red arrow). Tick marks indicate position in pm.
/,/ Betad-spectrin- Alexa Fluor 555 Courtesy: Dr. Nobuo Noda and Dr. Yuta Ogasawara, Institute for Genetic Medicine, Hokkaido University
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: P - In confocal microscopy, a single detector (PMT) records one intensity value By summing each PSF from each element of the array, the lateral PSF will be
¥ e e o W " ! /) - 4 per position, forming the image point-by-point. In contrast, image scanning equivalent to regular confocal PSF (blue highlight). However, by reassigning
microscope (ISM) captures a 2D micro-image at each scan point with each these shifts (vector shift), ISM increases image resolution (to 0.2 AU) without
\ ' detector element (SPPC) producing a slightly shifted point spread function (PSF). reducing signal brightness compared to conventional confocal imagin
Rat hippocampal neurons 16 days in culture labeled against phalloidin-Alexa Fluor 647+, N TSy Spm ( ) P 9 gntly P P ( ) 9 . g. 9 P 9ing
betad-spectrin-Alexa Fluor 555, beta2-spectrin-Alexa Fluor 488, map2-DyLight405 e (orange h|ghllght)-
acquired with NSPARC and Plan Apo Lambda D 100x oil. \\\ s m m
Courtesy: Christophe Leterrier, NeuroCyto, INP, Marseille -
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1 Fly wing with GFP-labeled neurons. Pseudo color image 1AU
z-color coded. Zoom in image shows micro hairs. |‘\’ \L AL < 02AU Lateral PSF = 1AU
Nerves are better visible with 100x imaging. The fly wing is a transparent, thin, and inherently challenging sample M / S— - — - :
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as dark structures (see zoomed-in image).

. . . o Detected signal as 0.2AU
Blue dot represents the scanning point. Center image represents the micro image of USRI e

. . . . . the pixel collected by the detector. The scan imaged is built, point-by point.
A full overview of this massive sample is displayed on the left and _ A
Credit: Alessandro Zunino, Vicidomini Lab .

represents a few square millimeters. Even at 25x magnification, axons « > Lateral PSF = 0.2AU
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are distinguishable, while neuronal projections are more clearly resolved SERd i
at 100x magnification. Thanks to NSPARC’s gentle imaging combined g
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with superior silicon objective lenses, the entire sample was acquired
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dynamic range. ‘ -
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NSPARC is a highly sensitive detector, even in the near-infrared (NIR) 4 )% SPPC aray detector | arier fiter
region. In this example, using Cell 4C NIR (Gattaquant), alpha-tubulin PP ‘\J‘omutpomdem Tube lons
was labeled with Alexa Fluor 750, excited at 730 nm, and detected using ' 7 ” _<8
either NSPARC or the extended-red GaAsP PMT of the AX detector. o S PV P! /7 T ga
With high sensitivity, low noise, and enhanced resolution, NSPARC NNESZT NS T :
delivers superior image quality - offering improved resolution with LN Yo N T / \‘
signal-to-noise ratios comparable to conventional confocal imaging. SR A f | \ TN \“\ Mcoscops  Beamepte
S AEP A AT Y A7 00 10 20 30 40 50 60 70 80 90 100 110 120 HPUHOUEPUEPOT
\“ . f» AX-IR6A Q\ AN NSPARC SR 1 ’ Distance um o ——

Galvano-galvano

S — mnemiereer SIEle[ella e RN A RIs]sl@0Isl MICROSCOPY

Confocal scan head

Laser input port



