
Page 1/3

Immunohistochemical detection of viral-infected
terminals
Amanda Pocratsky  (  a.pocratsky@ucl.ac.uk )

Whittemore lab
Scott Whittemore  (  swhittemore@louisville.edu )

University of Louisville
David S.K. Magnuson  (  dsmagn01@louisville.edu )

University of Louisville

Method Article

Keywords: immunohistochemistry, immuno�uorescence, viral terminals

Posted Date: June 12th, 2018

DOI: https://doi.org/10.1038/protex.2017.141

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.1038/protex.2017.141
mailto:a.pocratsky@ucl.ac.uk
mailto:swhittemore@louisville.edu
mailto:dsmagn01@louisville.edu
https://doi.org/10.1038/protex.2017.141
https://creativecommons.org/licenses/by/4.0/


Page 2/3

Abstract
Neural circuitry in the lumbar spinal cord governs two principal features of locomotion, rhythm and
pattern, which re�ect intra- and interlimb movement. These features are functionally organized into a
hierarchy that precisely controls stepping in a stereotypic, speed-dependent fashion. Here, we show that a
speci�c component of the locomotor pattern can be independently manipulated. Silencing spinal L2
interneurons that project to L5 selectively disrupts hindlimb alternation allowing a continuum of walking-
to-hopping to emerge from the otherwise intact network. This perturbation, which was is independent of
speed and occurred occurs spontaneously with each step, did does not disrupt multi-joint movements or
forelimb alternation, nor did does it translate to a non-weight bearing locomotor activity. Both the
underlying rhythm and the usual relationship between speed and spatiotemporal characteristics of
stepping persisted. These data illustrate that hindlimb alternation can be manipulated independently
from other core features of stepping, revealing a striking freedom in an otherwise precisely-controlled
system.

Reagents
Triton x-100 0.1 M TBS \(pH 7.4) Bovine serum albumin Normal donkey serum Rabbit anti-GFP \(abcam
ab290) Guinea pig anti-NeuN \(Millipore ABN90P) Mouse anti-synaptophysin \(Millipore MAB5258-50UG)
Donkey anti-rabbit AlexaFluor 488 \(Invitrogen A21206) Donkey anti-guinea pig AlexaFluor 594 \(Jackson
Immunoresearch 706-585-148) Donkey anti-mouse anti-mouse AlexaFluor647 \(JacksonImmunoresearch
715-605-151) FluoroMount-G

Equipment
Humidor chamber Shaker

Procedure
1.Using a cryostat, cut the lumbar segments where the double-infected cell bodies reside \(e.g. L2 for L2-
L5 interneurons). Cut the tissue at 30 µm in sets of 5, mounting the sequential cross-sections across each
slide until there are �ve cross-sections per slide \(e.g. �rst section cut mounted to slide A1, second section
– B1, third section, C1, etc). Store slides at -20ºC. 2.Preheat the slide warmer to 37ºC. Once at
temperature, remove a complete set of slides from -20ºC and warm for 20 minutes \(e.g. one set is slides
A1, A2, A3, etc). 3.After warming, outline the sections using a hyprophobic pen \(e.g. Pap Pen) and
liberally apply 0.1 M TBS \(pH 7.4). Cover the slides to block out ambient light and gently shake at room
temperature for 10 minutes \(all incubations will be with the slides covered and shaking at room
temperature unless otherwise noted). 4.During the hydration step, prepare the blocking solution \(0.1-
0.3% Triton x-100 in 0.1 M TBS at pH 7.4, 0.05% BSA, 10% normal donkey serum; �nal concentrations
listed). 5.Apply the blocking solution, let incubate for 1 hour. 6.Rinse the sections in 0.1 M TBS for 10
minutes. 7.Prepare the primary antibody solution \(0.1-0.3% Triton x-100 in 0.1 M TBS at pH 7.4, 0.05%



Page 3/3

BSA, 5% normal donkey serum). Make a cocktail solution with the following primary antibodies: 1:5,000
rabbit anti-GFP \(abcam ab290) and 1:500 guinea pig anti-NeuN \(Millipore ABN90P). 8.Add the primary
antibody to the sections and incubate overnight at 4ºC with gentle shaking. 9.If detecting synaptic co-
localization of GFP-enhanced viral eTeNT.EGFP, perform the following steps: \(a) rinse the slides in 0.1 M
TBS three times, each 5 minutes, \(b) prepare the aforementioned primary antibody solution, using
mouse anti-synaptophysin at a 1:10,000 \(Millipore MAB5258-50UG), and \(c) incubate slides overnight
at 4ºC with gentle shaking. 10.If not detecting synaptic co-localization, proceed to rinse the slides in 0.1
M TBS \(three washes, 10 minutes each). 11.Prepare the secondary antibody solution \(0.1-0.3% Triton x-
100 in 0.1 M TBS at pH 7.4, 0.05% BSA, 5% normal donkey serum) with corresponding secondary
antibodies, each at 1:200 concentration \(donkey anti-rabbit AlexaFluor 488, Invitrogen A21206; donkey
anti-guinea pig AlexaFluor 594; Jackson Immunoresearch 706-585-148). If staining is for synaptic co-
localization, include anti-mouse AlexaFluor647 at 1:200 \(JacksonImmunoresearch 715-605-151).
12.Add the secondary antibody to the sections and incubate for one hour. 13.Perform three, 10 minute
washes with 0.1M TBS. During the second wash, add hoechest \(1:1,000) to stain for nuclei. 14.Coverslip
with FluoroMount-G and store at 4ºC overnight until ready for imaging.

Troubleshooting
Certain detergents can reduce the viral signal \(eTeNT.EGFP which is being ampli�ed with rabbit anti-
GFP). Use low concentrations of Triton x-100, switch to Tween20 \(a more mild detergent, 0.1-0.3%), or
exclude detergents entirely from the protocol.


