Click Colorimetric EdU Proliferation and TUNEL: Click Chemistry for
Bright Field Microscopy
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Click chemistry TUNEL staining in mouse thymus

ABSTRACT AND INTRODUCTION

Proliferation (EdU labeled) with Movat’s Pentachrome
staining in rat intestine

EdU with Movat’s in Zebrafish caudal fin tissue

We present the conversion of click chemistry EdU and TUNEL fluorescence
assay to colorimetric detection of proliferation and apoptosis for use with bright
field microscopy. Advantages of having a click colorimetric signal are retaining
the work flow of click chemistry labeling while allowing for compatibility with
standard H&E staining and protocols.
While antibody based BrdU and BrdUTP used for proliferation and TUNEL assays
is detected with a colorimetric reagent, EdU and EdUTP, which uses click
chemistry for detection, has not previously been reported.

Figure 5: EdU labeling with Movat’s Pentachrome stain highlights proliferating
cell population in Zebrafish caudal fin regeneration model. Dashed line showing the
approximate location of amputation and subsequent regrowth after 48 hrs. Proliferating cells (brown)
forming both in the regenerated fin and pre-existing tissue. Existing bone and cartilage (red and yellow)
stained with Crocein Scarlet - Acid Fuchsin and alcoholic saffron. Mucins (blue) stained with Alcian
Blue. Non proliferating cells stained gray. Multiple image stitched using EVOS software (20X objective)

Although fluorescence based detection is a standard practice which allows for
multiplexing with other antibody based markers, there are occasions when
colorimetric labeling is needed to avoid tissue auto-fluorescence, or to be
compatible with standard histological stains for morphological and contextual
information.

Proliferating cells in mouse heart valve labeled
with EdU and Movat’s Pentachrome stain

Both click chemistry EdU and TUNEL staining are compatible with hematological
stains and show contextual environment. Additionally, two color proliferation
using EdU/BrdU dual pulse labeled tissue using colorimetric substrates for
horseradish peroxidase and alkaline phosphatase.

MATERIALS AND METHODS
For Zebrafish caudal fin regeneration 50 nmoles EdU i.p. was pulsed 48 hours
after amputation for 5 hours prior to sacrifice. Caudal fin tissue was fixed in 10%
formalin overnight, washed then decalcified with EDTA for 4 days then
dehydrated prior to paraffin embedding and 7 mm sectioning.
For mouse heart tissue EdU/BrdU double labeling was performed using 50 mg/g
i.p. injection of BrdU once daily for 6 days followed by a single injection of 50 mg/g
EdU 24 hours prior to sacrifice. Cardiac tissue was prepared in 10% formalin
overnight and stored in 70% ethanol prior to paraffin embedding and 5 mm
sectioning.
For rat uterine EdU/BrdU double labeling was performed by hormonally inducing
proliferation in adolescent female rats by administering 200 mg estradiol-17b in
silastic tubing over the course of 7 days prior to 160 mg/g of either BrdU or EdU
injection i.p. After either 3 or 7 days the other thymidine analog was administered
2 hours prior to sacrifice. Uterine and intestinal tissue were prepared in 10%
formalin overnight and stored in 70% ethanol prior to paraffin embedding and 8
mm sectioning.
All experimental treatments followed IACUC and NIH guidelines for care and use
of the animals.
For detection Click-iT™ EdU Colorimetric IHC Detection kit and Click-iT™ TUNEL
Colorimetric IHC Detection kit were performed following manufacture’s
instructions (Thermo Fisher Scientific). Briefly, the tissue was de-paraffinization in
xylene and hydrated in graded alcohol baths, peroxidase quenched and
enzymatically digested prior to click labeling. BrdU detection required additional
treatment with HCl treatment for DNA revelation. Antibodies for BrdU (mouse
clone MoBU-1), and (goat anti-mouse alkaline phosphatase were used on rat
tissue. Antibodies for BrdU (rat clone BU1/75) and donkey anti-rat alkaline
phosphatase (Jackson ImmunoResearch) were used on mouse tissue.
Chromogens used for colorimetric detection include Russell-Movats Pentachrome
(American MasterTech) following EdU detection with DAB. For EdU/BrdU double
labeling Vector™ Blue was combined with Vector™ NovaRed™ (Vector
Laboratories)
All images acquired with the color camera on the EVOS™ FL Auto Cell Imaging
System.
All reagents were obtained from Thermo Fisher Scientific unless otherwise noted.

Figure 3: EdU labeling combined with Movat’s Pentachrome stain shows
compatibility of DAB with multiple color pentachrome staining. Longitudinal section
through the crypts shows proliferating cell locally abundant near the base of the crypts and diminishing
with distance. Proliferating cells (brown) signal is visible against Movat’s Pentachrome staining consisting
of Verhoeff-Van Gieson’s staining of elastin (black) and nuclei (purplish gray), alcoholic saffron staining of
collagen (yellow), Alcian Blue staining of mucins marking the goblet cells (blue), and Crocein Scarlet Acid Fuchsin staining of muscle and red blood cells (red). Imaged with 20X objective

Figure 1: Apoptosis labeling with Click-iT TUNEL colorimetric IHC kit. 1A: 8 mm
FFPE section of mouse thymus was labeled with DAB for TUNEL-positive cells (brown nuclei) and
counterstained with Eosin Y (pink), and Methyl Green (green), dehydrated, and hard mounted in
Cytoseal™ 60. 1B: mouse intestine showing apoptosis in TUNEL positive cells stained with DAB. 1C:
TUNEL staining (brown) in mouse brain tissue combined with Luxol Fast Blue which stains myelin fibers
(blue/turquoise), nuclei (purple/violet) and Nissl substance (purple/violet). All images were acquired using
a 20X objective on an EVOS FL Auto Imaging Station equipped with a color camera.

EdU/BrdU double labeling in rat epithelium

Proliferation (EdU) with hematoxylin staining

Figure 6: EdU labeling with Movat’s Pentachrome stain through transverse
sections of mouse cardiac tissue. Enlarged magnification of DPN0 stage of mouse section # 6
showing the three leaflets of the heart valve with proliferating EdU labeled cells (dark brown) and nonproliferating cells (gray) surrounded by artery wall staining positive for elastin (black), and collagen
(yellow), along with muscle (dark red) and red blood cells (bright red). Imaged with 20X objective on
EVOS FL Auto Cell Imaging System.

EdU and TUNEL colorimetric labeling strategy
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DAB
Figure 4: EdU/BrdU double labeling of proliferating cells of rat vaginal epithelium.

biotin
Figure 2: EdU labeling with Click-iT EdU Colorimetric IHC kit. 8 mm FFPE section of rat
intestine was labeled with DAB showing proliferating (brown nuclei) and counterstained with Meyer’s
hematoxylin showing non-proliferating cells (blue nuclei). Image acquired using 20X objective.

EdU (red-brown) and BrdU (blue). EdU pulsed first followed by BrdU 3 days later shows distribution of
EdU labeled cells within the vaginal epithelial layer while newly formed BrdU cells are seen adjacent to
the basement membrane. Imaged wet mounted in PBS with 20X objective
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