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Adult tissue stem cells

By Agnieszka Wabik & Phil Jones

Squamous epithelia Hair follicle
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INTASH 3 10% WOUNRER ORS Laterin anagen, hair germ cells
% In resting hair follicles (telogen), multiple ORS assgmblearound the dermal
\~ SC have been identified in the junctional papilla (bottom, grey), to
% @ 80% zone (purple), the bulge (green) and the generate inner root sheath
~ = hair germ (blue). During the transition to cglls(arrc‘)wis).SeIf-renewaI and
hm‘- .._.k'; growth (anagen), hair germ and upper dlfferehtlatlon are bailanced to
i @ 10% bulge cells self duplicate. In the bulge, HG maintain SCnumberin each
= divisions are aligned parallel with the axis compartment across hair

cycles.

{ ﬁ[ of the hair shaft (inset).

SC ablation and repopulation in the hair follicle
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In the epidermis, progenitors . - 1 (
switch behaviour similarly to the

oesophagus. Wound repairis
further supported by a flux of cells

Progenitors adjacent to the wound (yellow) exit the cell cycle and migrate towards the defect (w). ; . Junctional
. e . ; : . . . . from hair follicles (purple arrows).
Behind this ‘migrating front’ progenitors (green) generate excess tissue to repair the epithelium.
After wound closure, progenitor behaviour switches back to homeostasis.
Bulge . .
Following ablation of
bulge SC (green), upper
HG follicle cells (purple)

migrate and proliferate
(purple arrows) to
reconstitute the bulge
SC population.
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Neural stem cells Neural responses to stroke
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Following damage (stroke etc.) clusters
Q of neuroblasts (orange) move into the T% -
c O P " pmay o r==-=s injured areas. NBs may derive from Y
-/_'_’:_____O@__ U0, V) 250 S mobilization/migration of NSCs from the

@ 0@ o NICLS Quiescent Neural SC (light green) reside in the sub ventricular zone niche. They extend processes SVZ (orange with green border) and local

«® & into the cerebrospinal fluid (blue, left) and to endothelial cells (brown, right) that line blood vessels. astrocyte dedifferentiation (orange with

Transit amplifying cells (pink) and neural precursor cells (orange) are adjacent to NSCs. Figure red border).

adapted from (Silva-Vargas et al, 2013).

Intestinal SCs (ISCs, green) in their crypt base niche sustain all epithelial lineages.
Inset: simplified view of the niche, illustrating close proximity of ISCs and supporting
Paneth cells (purple). Self-duplicating ISCs replace differentiating cells exiting the niche.
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Switching roles: The functional plasticity
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start proliferating. Published March 2015.
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Following ablation of ISC, Paneth cell precursors (grey with pink border) dedifferentiate
into stem cells.
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Representative image of
intestinal crypts, imaged
through an imaging window in

Intravital microscopy using
a Leica SP5 multiphoton
microscope of mouse
colorectal crypts to visualize

Intravital microscopy image of bone marrow
calvarium, depicting a single hematopoietic
stem cell (white) labeled ex-vivo with DiD and
imaged 20 hours following injection into a
lethally irradiated col2.3 GFP reporter mouse
(osteoblastic cellsin green). Tritc-dextran
(red) highlights the vasculature while bone
collagen (blue) is visualized by a second
harmonic generation (SHG) signal. Image
acquired with a Leica TCS SP5 confocal/two
photon hybrid microscope equipped with a
25x 1.0NA objective.

a living mouse. Purple: type -
collagen. Green: Lgr5-positive
stem cells. Blue, yellow and
red: stochastically labeled
stem cells with confetti color
(color randomizer). The image

Lgr5-expressing stem cells
(green). Blue, yellow and red
depictin-vivo lineage tracing
from confetti-label of
Lgr5-positive stem cells.

was acquired using a Leica TCS
SP5 multiphoton microscope.

Three-dimensional reconstruction of the esophagal pinhole; speed 400 Hz; line average 4; resolution
epithelium using confocal microscopy (side view). 1,024 x 1,024) and reconstructed using Volocity 6
Yellow, green, blue and red depict lineage traced image processing software (PerkinElmer).

clones 10 days after confetti-label of Lrigl-positive
cells. Confocal images were acquired on Leica TCS
SP5 Il confocal microscope (40x objective; optimal
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Science Lab, the knowledge portal of Leica Which direction will your research go to in the future? From  Sensitive live specimens need to be imaged under low light conditions

Visitthe Science Lab at Microsystems, offers scientific research and routine.imaging to Iina cell reseath,from su.per—s.ensitiv.ity to sup.er— ir-1 high gain .situati.ons. The Leica HyD hybrid detect.or offers superior
leica-microsystems.com teaching material on the subjects of microscop See product information at - resolution, from multiphoton to light sheet imaging —with the Leica  signal-to-noise ratio to help render the finest details from any speci-
[science-lab & ) ) ) ) y- leica-microsystems.com s STED TCS SP8 you will always find the right imaging method for your appli-  mens. Leica Microsystem’s Tandem Scanner unites the FOV scanner
The content s designed to support beginners, TCS SP8 cation.We build on aflexible concept: No matter where you start, you with a resonant scanning system. The 12 kHz resonant scanner in com-
experienced practitioners and scientists alike can upgrade your microscope with additional detectors, excitation  bination with the SuperZ Galvo stage acquires 3D stacks up to 50%
in their everyday work and experiments. > N lasers oradvanced imaging modules like STED super-resolution, light ~ faster than comparable systems. The combination of photon efficient
Explore interactive tutorials and application sheet or multiphoton excitation at any time. scan optics, high scan speed and super-sensitive HyD detectors results
. . . \\| The Leica TCS SP8 has been designed for confocal microscopy with increased viability of your cells.
notes, discover the basics of microscopy as well — — . . . .
] ) ////|\\\\ optimal photon efficiency and high speed. All optical components are
as high-end technologies — become part of the ! — matched towards preserving fluorescence photons forimage contrast
Science Lab community and share your expertise! Tos s X Tcs sp8_SMD Tes sps HCSA and to improve cell viability in live cell imaging.
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