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MADE BY ZEISS

Revolutionize Your Confocal Imaging
ZEISS LSM 880 with Airyscan

Revolutionize Your Confocal Imaging
Discover ZEISS LSM 880 with Airyscan — the new confocal laser scanning

microscope that offers high sensitivity, improved resolution in x, y and z,

ﬁ LSM 880

and high speed. All in one system.
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www.zeiss.com/Ism880 We make it visible.
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CONFOCAL MICROSCOPY A Brief History of b %
z Contocal Microscopy L

g

THE PAST, PRESENT, AND FUTURE OF

More  3-D) projection image online

Given uniform excitation, as realized in widefield

The Technology of Confocal Laser Scanning Microscopy (CLSM) ] micoscopy,l fliorescent molecules n asample e
S light simultaneously. Both in- and out-of-focus light

A point-scanning confocal system features multiple laser lines, " Detector (5] 2 emanating from these molectlest Al S IGEElSael

| o A . 2] Sl e, e Quasar detector — s S the latter causing blurring of the image. By contrast,
gaivanomstiltetdn YRR s e P > d _ N S N E| #oeg A confocal microscopy illuminates the sample point by
dichroic elements 3/ to guide excitation and emission More Emission filter ) ? A g ‘ . 2y point and blocks out-of-focus light using a pinhole g~
light on their respective paths. / — e £ : c g ' & . positioned in focus with (confocal to) the focal plane, o
A pinhole' in the detection b h blocks ligh E’“ N (confocal aperture) 5 : T Bt 8 el gt

i O S "

pinhole™="in the eteCtlon. eam path blocks light » 3 S ) b Harvard University researcher Marvin Minsky first advanced this idea in 1957. His
from above or below the desired focal plane, | = = A . design imaged a sample point by point using an intense light source, assembling the
producing an image of a thin optical section. By A CONVENTIONAL data into a composite image.
moving the focal plane up and down, researchers can I — E MICROSCOPY In the following decades, multipoint (spinning disk) illumination strategies, developed
obtain multiple virtual slices of a tissue—called a z-stack- | gEs. COMPARISON in the 1960s, were succeeded by advances in laser excitation, new optical elements,

. Lo o and powerful computers. By 1987, the first confocal laser scanning microscope
which can be analyzed frame by frame or rendered in 3-D. Laser Beam \2'iifgf'c ) \ | (CLSM)-a laser-based extension of Minsky's original idea-was commercially available.

; 0 o - . 0 - g expander : \ |
The pinhole aperture size is configurable: by making the pinhole larger or smaller, souce a , all Early designs held the light source steady and moved the sample on the stage. Today's
spatial resolution and section thickness can be increased or decreased. But the CONFOCAL i = | oo Wy CLSMs reverse that, using moving mirrors to scan the laser over the sample-a faster
microscope is still constrained by the diffraction limit of light; however small the pinhole, LASER SCANNING z ST | and more robust approach, especially for biological samples.
. “EEs 2

|lateral resolution cannot surpass ~200 nm. MICROSCOPY J : " | _fj//f

. ; . . . . . - - AIAGE Y Marvin Minsky,
The instrument's detectors are also configurable. In the simplest optical configuration, A’ >eanning N A SlicesmRaE e 2w 2 AN ,‘,\jir:r'gscc:;;zpparatus,,
emission light of the desired wavelength is directed through filters to one or more ey 1P
detectors. Live-cell and multicolor imaging applications Movement of z axis ,‘ ! L “I:
. - - creates series of thin slices - ' b ) : A = N
require faster, more flexible detection systems | & ./ : ~

capable of sampling much of the visual

Objective |
[

December 19, 1961.

Used with permission.

U.S. Patent 3 013 467,
that are all in focus

Out-of-focus

INVENTOR.

spectrum at once, such as the _ % f ” MARVIN MINSKY
34-channel Quasar detector 5| jeee e P'a“ez S - % 2 Aton &
diagrammed above. =% : \ mwm?

Out-of-focus

Zebrafish embryo Thin slices from thick specimen

Confocal I\/Iicros‘copy
for the 21st Century

Microscopy systems represent a balance between acquisition speed, resolution, and
sensitivity, the so-called eternal triangle. Basically, acquiring an image faster means
resolution and sensitivity inevitably suffer.

-~
MORE

Going Live & A 5
The discovery and development of fluorescent proteins has L '
greatly facilitated live-cell imaging and broadened the color

palette for today's microscopists. The use of multiple markers has

Alternative technologies enable researchers to “stretch” the corners of the eternal

I'A\"T"' b become standard, often with overlapping spectra. \ e Y } <P A triangle, pictured below. Resonance scanning provides speed at the expense of
- : i : : \e ‘Seaay T W ' ‘ ' ' issi '
. oioRe  Linear unmixing strategies can resolve overlapping colors by Gl S ‘é"”s 2 i Bl OISR S R e 07 stratggues such(z;sTEg;n l.JlatEd errlf;log'?feplgtlor}. i
" collecting a dataset representing a single optical section collected RS Rk o4 {' &, I;\ICI’;SC(:Pyl hri cl(lrculel/e?l cd ric 'on fimi
at different wavelengths, known as a lambda stack. By analyzing A Y . \ Resolution Y€ ic Ve ysl e Ingl € uore§]£ep r%glfhn
that stack pixel by pixel, the system can deconvolve the signal | £/ 1 sIng tWo ove(ri apzmg af(gr.st, S?Ac;'d'?.n? f 0
; into distinct channels. Acquiring these multidimensional images - 'maging slpeg an ;epm 'Vll.)ll(' aetie d
: over long time periods and large sample regions has driven the Left to right: ETERNAL TRIANGLE Zupe;reso IUt,:f)n tetcthnlques 1K€ P?LM ag bSTORM
need for increased acquisition speed, as well as increased (g‘) 5 latynereis larva. - / \ | OOT' resolu ||ona\I e gxpgtnsetg speed by d
data-processing and data-handling capabilities. (B)\Primaryinetonateiiiees Sensitivity  Acquisition ocalizing molectlies Using lierative imaging an
stained for Bornavirus antigens Speed b|each|ng Strateg|e5_
i and tetanus toxin.
~ Fluorescent proteins have broadened the color palette (C) Loligo pealei embryo. A new approach is Airyscanning, which images the
W Y for today's microscopists. (D) Capitella larva. diffraction-limited illumination point (Airy disk)
: . ‘ " - S : " COMPARISON OF IMAGING TECHNOLOGIES with an area detector, rather than a single-point
Combining fluorescent molecules with novel imaging strategies reveals molecular dynamics. Photoactivatable —— . .. .. detector. In Airyscanning, emission light is not
fluorophores (which are dark until activated by a light pulse) and photoconvertible/photoswitchable fluorescent CLSM Airyscan S?;Enmg Egzgnunce SR-SIM | STED 2%':(4 blocked by a pinhole, thereby enhancing
_ proteins (whose emission color can be altered with light) can highlight local sub-populations of molecules of Signal-to-noise Ratio 1 - - sensitivity, speed, and resolution.
y interest in order to follow their dynamics. FRAP (fluorescence recovery after photobleaching) uses intense P .
J iluminati hotobleach a defined | ) ) k] f h ) ; Avoiding Bleaching a R I L | L |
p | umllcr}atm}:l.lto p ot]?I each a define Isa.mp e region to measure how q:uc Iy ngy]\c/f uorop on(ejs m|grfate into or St 1 1 — - : Goemreicd by zrqduce/i%tshe
out of it, while IfCS( uorescence correlation sp.ectroscopy) monitors molecules diffusing in and out of an Resolution = — = — — — D T
illuminated region. RICS (raster image correlation spectroscopy) details the motion of molecules as they move .
_ o o Penetration Depth am m | R | 1
across the scanned region (and between z frames) during image acquisition. .
Spectral O b [ - 1 I SClence
Head of a water flea (Daphnia atkinsoni) @
Courtesy of Jan Michels, Institute of Zoology, Kiel University, Germany gRE . g 5 . . Microscopy Image Author Credits: (A, D) Nathan Kenny, Kathryn McClelland, Sophie Miller, Marine Biological Laboratory, Woods Hole, MA, USA. %‘ AAAS
ONLINE FOI' more Informatlon, gO Onllne tO. pOSt@fS.SClencemag.Org/ConfOCal (B) Caroline Charlier and Daniel Dunia, Inserm U1043, CPTP, Toulouse, France. (C) Hooi Lynn Kee, Marine Biological Laboratory, Woods Hole, MA, USA. “‘
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