Pancreatic beta cell line MIN6

1. Pretreatment of MED Probe surface

The most important step in cell culture on the electrode is pretreatment of the MED probe surface. In a brand-new MED probe, its
contact surface including 64 electrodes is relatively hydrophobic and must be hydrophilized prior to coating with extracellular
matrix. Even if the following steps are completed successfully, cell aggregation or apotosis might be happen probably due to
insufficient hydrophilization. Here, an example of procedures how to hydrophilize and coat the surface with gelatin for culturing

MING cells will be shown.

1.1. Rinsing and sanitizing
1) Rinse the inside of the chamber of a brand-new MED Probe with sterilized distilled water (SDW) three times.
2) Fill the chamber with 70% ethanol and sanitize for 15 min.

3) Remove the 70% ethanol and rinse the inside with SDW three times. Dry out it under UV irradiation for 15 min.

1.2. Hydrophilization with 0.1% PEI solution

1) Pour 0.1% PEI solution into the MED Probe. Approximately 0.7 ml is needed to cover the surface inside the chamber including
the electrodes.

2) To avoid evaporation of the 0.1% PEI solution, leave the MED Probe in a plastic petri dish over a night.

3) Remove the 0.1% PEIl solution and rinse the inside with SDW at least three times.

4) Fill the inside with SDW and leave it at 4°C (in refrigerator) at least over 72 hours.
Note1: Step 1.2. is not required for the second and the subsequent re-use of the MED Probe.
Note2: In all procedures after 1.2. 4), manage the MED Probe in a plastic petri dish while filling the inside of the dish with an

appropriate amont of SDW to prevent the PEI, extracellular matrix, or cell suspension from evaporation.

Tablel. The composition of 0.1%PEIl solution.

a. 25 mM borate buffer (500 ml)
1. Dissolve 4.768 g sodium tetraborate decahydrate (Sigma-Aldrich #59640) in 450 m| of DDW.
2. Adjust the pH to 8.4 with TN HCI.
3. Add DDW up to 500 ml and store it in the refrigerator.

b. 1% PEI stock solution
1% PEI solution should be stocked in advance of use because the concentrate solution has a high-viscosity.
1. Dilute 1 ml of 50% poly(ethyleneimine) solution (Sigma-Aldrich #P3143) in 49 ml of 25 mM borate buffer solution and

store it in the refrigerator.

2. Mix 1% PEI solution with 25 mM borate buffer solution in the ratio of 1:9 just before use.

2. Culturing MING cells on MED Probe

2.1. Coating with 0.1% gelatin solution

1) Rinse the inside of the MED Probe with SDW three times.
Note: At this step, check the surface of the MED Probe visually to confirm that it has lost the hydrophobicity and is moist and

wet.

2) After remove SDW, drip a 4 pl of 0.1% gelatin solution (GLS250, Nitta Gelatin) on the 64 electrodes at the center of the MED
Probe. Make a ball-shaped droplet at the tip of the pipette tip and drip it as like applying onto the electrodes while not damage
electrodes by touching with the tip.
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3) Incubate the MED Probe coated with 0.1% gelatin solution for an hour.

2.2. Preparing MING cells suspension - detaching and collecting MING6 cells adhered to a passage culture dish
1) Remove media from the passage culture dish.
2) Rinse the inside of the dish with 5 mL of D-PBS(-) and then remove it.
3) Fill the inside with 1 mL of trypsin solution and place it in incubator for approximately 3 min.
Note: Check the detaching condition at every 30 sec to stop and optimize the reaction time.
4) Add 4 mL of maintenance media into the dish to stop the detaching process.
5) Cellect the cell suspension to transfer it into a 15 mL centrifuge tube.
6) Centrifuge at 1400 rpm at room temperature for 3 min.

7) Count the viable cells and prepare MING cells suspension at 2 x 10* cells/4 uL.

Note: The above procedure is just a case example. Please follow your laboratory’s protocol to prepare.

2.3. Seeding MING6 cells suspension onto electrodes
1) Transfer the MED Probe from incubator into clean bench.
2) Seed 4 pL of cell suspension as like applying directly onto a droplet of gelatin solution on the electrodes.

Note: Do not remove the gelatin droplet before the step.

3) Incubate the MED Probe with cells seeded at 37°C and 5% CO, for an hour.
4) Transfer the MED Probe from the incubator into a clean bench.
5) To prevent the cell suspension from flowing away from the electrodes, add 500 pL of maintenance medium surrounding

electrodes and then add another 500 L of maintenance medium inside the ring of the medium.

6) Incubate the MED Probe with cells seeded at 37°C and 5% CO, overnight.
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7) Add another 500 L of maintenance medium to make the total volume 2 mL. Change the medium into new medium completely
every 3 or 4 days if necessary.
8) Perform data acquisition after the third day of culturing on the electrodes to allow the cells to proliferate and mature electrical
couplings.

3. Tips for data acquisition and analysis without perfusion

3.1. Data acquisition

1) Replace the entire amount of maintenance medium with oxygenated physiological buffer for data acquisition (138 mM NacCl, 5.6
mM KCl, 1.2 mM MgCl,, 2.6 mM CaCl,, 5 mM HEPES, adjusted to pH7.4 with NaOH) completely just before the data acquisition.
Depending on your experimental goal, add and dissolve an appropriate amount of glucose or chemical compound into the
physiological buffer to achieve a specific concentration.
Note: The physiological buffer should be aerated with 95%0,-5%CO, carbogen gas, because the existence of the oxygen might

affect the cellular electrical response (probably ATP/ADP ratio) severely according to our limited experience.

2) Because electrical response of beta cells usually contains very slow fluctuating component, acquire data with the frequency
bandwidth ranging from 0.1 to 10000 Hz (Low cut freq: 0.1 Hz; High cut freq: 10000 Hz).
Note: The whole system must be installed in a stable environment to prevent cables from being affected by physical vibrations
that induce fluctuation of baseline response when acquiring data under 0.1 Hz high-pass filter. In addition, note that

pulsation caused by perfusion can also cause the fluctuation of the baseline response when an experiment with perfusing

solution.

3) When evaluating different doses of glucose or compounds efficacy, replace the entire buffer into oxygenated buffer containing

those as same as step 1).

3.2. Data analysis

Electrophysiological studies in pancreatic beta cells or islet using MEA have been reported since around 2010, although they are
not numerous. Most of them are from two research groups; Lang J et al. in French; Drews G and Krippeit-Drews P et al. in Germany.
Especially two of these publications, one is in 2011 by Lan Pfeiffer T et al., another is in 2015 by Lebreton F et al.,, would be helpful
for researchers to grasp the overview and begin study in pancreatic beta cells by using MEA. The French group has focus on the
slow fluctuating potential of pancreatic electrical response as a marker of insulin secretory ability, called as slow potentials (SPs). It
can be more apparently visualized after applying a bandpass filtering at 0.2-2 Hz to the raw data acquired under 0.1 - 10000 Hz
bandwidth. Although the mechanism and physiological significance of the SPs may be controversial, this section briefly describes
some steps how to quantify the SPs-like field potentials by using MED64 Offline Toolkit.

0.1-10000 Hz (raw data), £0.05mV, 600 s
0.2-2Hz, £0.015mV, 600 s

L: 0.0250 mV
R: 0.0076 mV

60s

1) To view the full length of the data, use to select “Voltage Chart” tool from the Lanuncher window of the MED64 Offline Toolkit.
After the main window is called, click "File:" button on the top menu to load a data file, then specify the X and the Y range to

view and click "Reflect changes” button.



View Control
Array type Standard 8x8 -
Keep square-shaped charts

Display range
FE 2 . _ X-axsis 0 in 600 |s
R Yoesis | 0025 |y, 0.025 |mv
| I M| 1 ~ | M | Replay speed | Fast - |1 Show as & dot plot chart

Execute File: | 20230916_12h17md4s_DAY4_8 3mM_Glu.modat Reflect changes:

Depending on PC performance and the data file size, the full length of the data will be shown on each 64 channel on the All Chs

tab window 1-2 minutes later. The MED64 System control software “Mobius” is not able to draw over 10 sec of voltage chart.

Because it is design to acquire data while analyze it online, that is like a kind of specification considering overload to PC.
Therefore, MED64 Offline Toolkit will be needed to view long range of data.
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2) The "Voltage Chart” tool can not only view data but also apply high-pass or/and low-pass filter before drawing the data. But the
processing time of filtering is relatively long and time consuming. Therefore, creating a set of data files after filtering by using
“Batch File Converter” will be recommended prior to viewing data with the “Voltage Chart” tool. The operation of it is simple,
specify an import folder containing a set of data files you would like, filter setting and an export folder, then click “Execute”

button to start the processing. Depending on PC performance and the settings, files will be exported after a few minutes passed.

|@ MQOT - Batch File Converter (build-20240527)

- (m)
Execute
Analysis Setup [Import File | [Export File
Importfolder | D:\F —EIIMING jme || .. || 7 1100005
20230916_1 1h45m03s_DAYA_2 mi_Glumodat
File format .modat -
20230916_1 1hS5m07s_DAYA_2 mi_Glumodat
(=t 20230916.12h07md0s_DAYA_8 3m_Glumodat
e - 02y, 20230916_12h17m4ds DAYA_ 3mM_Glumodst
Butterwarth lowpass ~ 2 20230916_12h30m465_DAYA_B.3mM_Glu_10uMimeglimin.modat
None ~ 50 | o 20230916_12h40mS57_DAYA_8 3mM_Glu_10uM imeglimin.madat
None = 50 60 20230916_12h53mS525_DAYA_8.3mM_Glu_100uMimeglirein modat

to Hz
20230916_13h04m375_DAYA_8 3mM_Glu_100uMimeglimin modat

Exportfolder | D7 -5 inlet ime+ | - |

20230916_13h17m115_ DAYA_8 3mM_Glu_100uMimeglimin_0.03mMLsCI3 madat

Filename modifier 20230916_13027m355_DAYA_8 3mM_Glu_100uMimeglimin_0 03mMLsCI3 modat

File format .modat ~

3) Beta-cells Oscillation Analysis tool included in MOT (after ver. 240703) enables you to detect intervals of characteristic slow and
fluctuating field potentials (called as oscillation) observed in beta cells based on the simple algorithm. It can also process

multiple files in an identical folder serially, although the electrode to be analyzed must be narrowed considering the big
processing load.

=Threshold

Min. interval
— ==
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Min. duration>10s Excluded!
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4. Cleaning the MED Probe

The MED Probe is basically designed for a disposable use because maintaining a low electrode impedance (< 50 kQ) is very
important to recording signal with a good S/N ratio. Maintaining a low electrode impedance is also necessary to effectively
stimulate neurons or cells. Impedance of the electrodes will increase with repeated use of the probes; this is due to either damage
in handling or the build up of organic compounds associated with the tissue on top of the electrode (i.e. after an experiment is
completed and the tissue is removed). However, the MED Probes can be reused several times if the tissue is removed gently and it is
cleaned carefully. (Note: Do NOT touch the surface of the MED Probe directly, the micro-electrodes and insulation layer might be

damaged.)

1) Remove the culture medium, fill the chamber with 0.25% trypsin EDTA (#25200-056, Life Technologies) immediately afterwards.
Incubate it at 37°C for about an hour.

2) Detach the cells by pipetting several times.

3) Remove the trypsin EDTA by using an aspirator, and then wash two or three times with SDW.

4) Fill the MED Probe with some DDW and put it into a 90 mm dish. And then store them at the refrigerator (Note: DDW will be

evaporate gradually, check the condition ad libitum and add it if necessary.)
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