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Abstract

Recording capsaicin and high K* induced calcium dynamics using Fluo-4 AM dye in cultured human dorsal root
ganglia neurons treated with human interferon alpha (hIFN-a) or human interferon beta (hIFN-().

Guidelines

All steps described in the protocol must be performed while wearing appropriate PPE, including a lab coat and
gloves. Human neuronal cultures should be handled with proper safety precautions while handling and disposing.
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Materials

Solutions:

Recording solution (pH 7.4; 300-310 mOsm):

130 mM NaCl
4.2 mM KCI
11 mM CacCl,

1mM MgSOy4
0.45 mM NaH,PO4.H,0
0.5 mM NaH;P0O4.7H,0

20 mM Glucose
10 mM HEPES

High K* solution (pH 7.4; 300-310 mOsm):

84.2 mM NaCl
50 mM KCI
11mM CaCl,

1TmM MgSOy4
0.45 mM NaH2PO4.H20
0.5 mM NaH2PO4.7H20

20 mM Glucose
10 mM HEPES

Materials and equipment:

Fluo-4 AM - Invitrogen (Cat no. F14201)

Pluronic F-127 - Invitrogen (Cat. no. P3000MP)

HBSS - Thermofisher Scientific (Cat. no. 14170161)

Recombinant human interferon alpha A protein - Sigma Aldrich (Cat. no. IFO07)
Recombinant human interferon beta 1a protein - Sigma Aldrich (Cat. no. IF014)
Capsaicin - Sigma Aldrich (Cat. no. M2028)

Bath imaging chamber - Warner Instruments (Cat. no. RC-25)

Forceps - Fine Science Tools (Cat. no. 11252-00)

Elve Flow MUX Distribution 12-way Bidirectional Valve perfusion system
Olympus IX83 inverted microscope

Vapor Pressure Osmometer - Vapro (Cat. no. 5600)

Pipettes and corresponding pipette tips

Software/tools:

MetaFluor for Olympus imaging software (version 7.10.5.476)
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= Elveflow Smart Interface (version 3.07.03)
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Solutions and dye preparation

1 Prepare the recording solution with 130 mM NaCl, 4.2 mM KCI, 1.1 mM CacCl,, 1 mM
MgSOQOy, 0.45 mM NaHoPO4.H50, 0.5 mM NaH,P04.7H,0, 20 mM glucose, and 10 mM

HEPES. Using a vapor pressure osmometer, adjust the osmolarity to 300-310 mOsm.
Adjust the pH to 7.4 using N-methyl-D-glucamine.

Note

The recording solution can be prepared and stored at 4 °C. Equilibrate the recording solution
to RT before imaging.

2 Prepare high K* solution by adjusting KCI to 50 mM and NaCl to 84.2 mM in the
recording solution, osmolarity 300-310 mOsm. Adjust the pH to 7.4 using N-methyl-D-
glucamine.

Note

High K* can be prepared and stored at 4 °C. Equilibrate high K* solution to RT before
imaging.

3 Prepare 1 mL of 10 uM working solution of Fluo-4 AM with 0.04% Pluronic F-127
surfactant in HBSS. Store it away from light.

Treatment of hDRG neurons

4 Treat cultured DIV 1-4 hDRG neurons with 500 U/mL hIFN-a2 or hIFN-B 1a or their 2h 30m
corresponding vehicles (0.002% BSA in PBS or 50 mM NaOAc, pH 5.5, containing 0.1%
BSA, respectively) &) 02:30:00 . Q
Note

Preparation of hDRG cultures followed previously described methods (see references).

Disclaimer: The duration of treatment depends on the experimental designs and cytokines
used, and should be optimized accordingly.
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Setting up calcium imaging

5 Attach the recording solution, 200 nM capsaicin dissolved in the recording solution, and

the high K* solution to the Elve Flow MUX Distribution 12-way Bidirectional Valve system
for perfusion and set the flow rate to 1 mL/min.

Note

Disclaimer: The concentration of capsaicin can vary between experimental designs and
hence, should be optimized accordingly.

6 Using a brush, coat the bottom of a bath imaging chamber with petroleum jelly.

7 Wash cells once with growth media.

8 Incubate cells at 37 °C with 10 pM Fluo-4 AM &) 00:30:00 - 30m

9 Remove the dye and wash the cells with 1 mL of HBSS.

10 Retrieve the coverslip with cultured hDRG neurons from the plate well with forceps and
mount it to the imaging chamber coated with petroleum jelly to form a tight seal.
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Coverslip Coverslipas |/
chamber floor/,
\ y

Note

Gently pipette ~50 uL of recording solution onto the cells to prevent them from drying out.

11 Place the imaging chamber on an Olympus IX83 inverted microscope at 10x
magnification.

Selution
flow

12 Begin perfusion of recording solution at a flow rate of 1 mL/min achieved by 100-120 kPa 5m
of nitrogen &) 00:05:00 .
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ELVEY} pussrny |
FLOW  Microrwuinics by

Medium 12
Medium 11
Medium 10
Medium 9
Medium 8

Medium 7

Profile: Constant

ool il ol

Flow rate adjustment and channels on Elveflow Smart Interface (ESI) for the Elve Flow
MUX Distribution 12-way Bidirectional Valve perfusion system.

Capturing intracellular calcium changes in hDRG neurons

13 Open MetaFluor for Olympus imaging software. Choose the field of view to be imaged
and bring it to focus.
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" Command Bar :?_| = Binning: |1_|: Image Size: 2048 x 2048 ﬁ?ﬁlﬁ 'I'il::: -
Control | Bring up the acquistion control panel Left: ’D: e
Focus | Focus camera Tag: u:

| AcqOne | Acquire one set of images Width: &If Bts: (16 -
Acqg W1 | Acquire just Wavelength 1 Hegh; |ﬂ' Rate: | High-precisic ~
AcqW2 | Acquire just Wavelength 2 Use Acq Region Use Wave Settings

Acqg W3 | Acquire just Wavelength 3 Store as Acq Ron| | =< | |[CTR| >» | | Ful Chip Store for this Wave

Acq W4 | Acquire just Wavelength 4 .
Update |Histogram w| Depth: 12hit = llumination:

Acq W5 | Acquire just Wavelength 5 Wavelength:
1]
Shutter | Toggle selected shutter 488 Al
= 380 |
Regions | Edit measurement regions o Open i
[ |
Everts | Event marks = ((ECAMP . M |
Cfg Acqg | Set up image acquistion _L; —
is Toggle Shutter .

Cfg Exp | Choose the images to acquire

Scale 16 | Scale 16t images [V10pen on Start Facus

References| Reference (subtraction, shading) images stogram of Image {1 Glose otex fogtre
Set Disp | Brghtness. contrast and thresholds Auto Sca"IEZ o -
Cfg Graphs | Configure measurement graphs tow [0 3] [JAuoscale Heh: [4055 & 3 Palies Fo :
Zers Gk | Zerothe expesiment clock N —
CRS Clote e eiperineat Use Wave Settings Store for this Wave Fs
Less <<
Z Posttion;
A 1 ¥ 1 Goto 0 Use Wave Z Store for this Wave
Focusing field of view for imaging on MetaFluor.
14 Acquire an image and select all neurons of interest by drawing a circular ROl around g:

them. Keep in mind that at least one ROI in the background should be drawn to account
for background fluorescence.
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| Shutter | Toggle selected shutter

| Regions | Edt measurement regions

[ Events | Evetnatks

| Gig Acq | set up image acquistion

| Scale 16 | Scale 166t images

[References| Reference {subtraction, shadng) images

i  Canfigure measurement graphs
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koolksvea =

I Edit Regicns l=lai=]
|tosd.. [ Save. | CeaAl || ResetColors.. | Print...
Create Regions Around Objects )
MinSee: [I00 | MaxSzo: [100000 3 Max#ofregions: 255 |5 [ Create
Regions Defined: 0 Active Region: - Average Interisty: - [ shorteuts! || ]

Regions tool on MetaFluor.
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Circular ROl around hDRG neurons loaded with Fluo4-AM to read calcium dynamics.

15 Select the background ROI drawn for the background fluorescence to be accounted for
as a reference for subtraction.
Check "Log Data" to open an active spreadsheet that logs the fluorescence readout of
each frame recorded.
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16

17

18

19

¥ Command Bar
Control | Bring up the acquisition control panel
Focus | Focus camera

@] Acquire one set of images
AcqW1 | Acguire just Wavelength 1
AcqW2 | Acquire just Wavelength 2
AcqW3 | Acquire just Wavelength 3
Acq W4 | Acquire just Wavelength 4
AcqW5 | Acquire just Wavelength 5
Shutter | Toggle selected shutter
Regions | Edt measurement regions
Events | Event marks
Cfg Acq | Set up image acquistion
Cfg Exp | Choose the images to acquire
Scale 16 | Scale 164it images

References Reference (subtraction, shading) images
Set Disp | Brightness. contrast and thresholds

Cfg Graphs | Configure measurement graphs
Zero Ck | Zero the experiment clock

Close | Close the experiment

Less <<

=)o &=

w3 Experiment Conteol P, [T=7]TE1 (=27
Status

logData  [File not open]
[[] Save Images [Fie not open] L[] ]]

[[]5ave Ratios  [File not open] | ]
Cycle: 0 F4: Acquire | | Set Timelapse
EES: = | Zero Clock | | Focus... | | Close

[ Enable hardware blackout when acquiing

Measurements X

Log Measurements to:
Dynamic Data Exchange (DDE}

7 Reference mages [ 1
Wavelength Background ~ Parameter Shading Parameter
488 Nome v |nfa image v (Noimage}
380 Nome | n/a image | (Noimage)
Open None ~ | nfa None ~ | n/a
GCAMP Regon v (10 [l [Nena  v|na
Wavelength 5 | None ~| nfa None v n/a
Background =
References: e i i
Snadng . [ Acqure | | Load a e Discard
Subtract Backgrounds []Comect Shading Close

Acquisition and data logging on MetaFluor.

[ A Text File

Cancel
Export Log Data X
Application: | Microsoft Excel %
Sheet Name: Tk |

Cancel |
Stting Fowe |1

Diefaul
Stating Column

Start acquiring images and recording baseline fluorescence indicative of baseline

intracellular calcium levels Q') 00:10:00 .

After recording the baseline, switch to perfusion with 200 nM capsaicin solution to
record capsaicin-induced intracellular calcium changes in neurons Q') 00:02:00 .

Wash out capsaicin by perfusing the recording solution &) 00:03:00 .

Finally, perfuse 50 mM high K* solution Q') 00:02:00 .
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Graph representing varying intracellular calcium levels in hDRG neurons induced by
capsaicin and high K* as fluorescence intensity over time.

20 Stop the solution perfusion and acquisition of images. Export the spreadsheet for further M L
data analysis.

Note

Analysis of peak fold-change in fluorescence, latency to peak, and other metrics can be
performed using Python, R, MATLAB, or other open-source or commercially available
packages.
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