Dear Editor and reviewers,
The authors appreciate your kind suggestions regarding our manuscript. We want to thank you for giving us the opportunity to revise our manuscript according to the valuable comments of the editor and reviewers. We are answering comments as the following: 

Editorial comments:
Changes to be made by the Author(s):
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. Please define all abbreviations at first use.
Answer:
  Thanks for your friendly reminder. The revision (blue text of the revised manuscript) has been made according to the suggestions of the editors.

2. Unfortunately, there are sections of the manuscript that show overlap with previously published work. Please revise the following lines: 77-96, 120-125, 244 (The required)-248, 266-268, 299-301, 328 (After the)-332, 332 (Our)-336, 346-348, 351-354, 370-374.
Answer:
  The revision (blue text of the revised manuscript) has been made according to the suggestions of the editors.

3. Please note that your protocol will be used to generate the script for the video and must contain everything that you would like shown in the video. Please add more details to your protocol steps. Please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. Please add more specific details (e.g. button clicks for software actions, numerical values for settings, etc) to your protocol steps. There should be enough detail in each step to supplement the actions seen in the video so that viewers can easily replicate the protocol.
Answer:
The revision (blue text of the revised manuscript) has been made according to the suggestions of the editors.

4. 1.2: How big are the PMMA sheets?
Answer:
We added the descriptions in 1.2 of the revised manuscript, “1.2.3 Place the PMMA sheets (275 × 400 mm) or double-sided tape (210 × 297 mm) on the platform of the laser scriber (Figure 2A).”

5. 1.4: How is the temperature to be determined for thickness of the raw PMMA sheets?
Answer:
  We usually bond three layers of 1 mm PMMA sheets in a thermal bonder for 30 min at 110 °C. Different batch of commercially obtained PMMA sheet has slightly different glass transition temperature (Tg). The optimal bonding temperature needs to be tested at 5 °C increments relative to the Tg.

6. Note after 1.5: what bears 1/4W-28 female screw thread? The adaptor?
Answer:
We modified the descriptions in 1.5 in the revised manuscript, “NOTE: The adaptors are made of PMMA by injection molding. The flat surfaces at the bottom are for connecting to MOE chip. The adaptors bear 1/4W-28 female screw thread are for connecting white fingertight plug, flat bottom connector or Luer adaptor.”

7. 2.1: How do you prepare these components; what are their specifications? If you have described them elsewhere, please cite a reference.
Answer:
We added the descriptions in 2.1 of the revised manuscript, “The detail of these components is shown in the material list.”

8. 4.1: Please move text about mNPCs from Prof. Tang K. Tang to the Acknowledgements section.
Answer:
The revision has been made according to the suggestions of the editors.

9. Note after 5.4: Please ensure that all steps that will help readers/viewers understand how to do the experiment are explained and filmed. For example, how to use the EF multiplexer to monitor the electric current.
Answer:
We added the descriptions in 5.4 of the revised manuscript to explain the steps to use the EF multiplexer and to monitor the electric current.
5.4.1. Connect the electrical wires to the EF multiplexer. 
5.4.2. Connect the electrical wires to the MOE chip via the Ag/AgCl electrodes.
5.4.3. Connect the EF multiplexer to the amplifier using electrical wires.
5.4.4. Connect the function generator to the amplifier and the digital oscilloscope.
NOTE: The EF multiplexer is a circuit that includes the impedance of the culture chamber in the circuit and connects all individual chambers in a parallel electronic network. Each of the three culture chambers is electrically connected in serial to a variable resistor (Vr) and an ammeter (shown as mA in Figure 6A) in the multiplexer. The electric current through each culture chamber is varied by controlling the Vr, and the current is shown on the corresponding ammeter. The electric field strength in each cell culture region was calculated by Ohm’s Law, I= EA, where I is the electric current, σ (set as 1.38 S·m-1 for DMEM/F121) is the electrical conductivity of the culture medium, E is the electric field, and A is the cross-sectional area of the electrotactic chamber.

10. Representative Results: the second paragraph (lines 314-323) may be more helpful as a note in the protocol at the relevant place.
Answer:
We added the corresponding descriptions in the revised manuscript. 
3.5.3, “NOTE: The Luer lock syringe is mounted on the Luer adaptor (Figure 4 and Figure 5) to increase the volume capacity of the agarose. In this way, relatively large electrodes can be inserted into the agarose to provide stable electrical stimulation to the cells for a long period of time.”
5.1, “NOTE: The MOE chip is installed on a programmable X-Y-Z motorized stage and is suitable for automatic time-lapse image acquisition at individual channel sections….” 
5.3, “NOTE: The MOE microfluidic system configuration is illustrated in Figure 6. This microfluidic system provides a continuous supply of nutrition to the cells. The complete fresh medium is continuously pumped into the MOE chip to maintain a constant pH value. Therefore, the cells can be cultured outside a CO2 incubator.”
5.4, “NOTE: The EF multiplexer is a circuit that includes the impedance of the culture chamber in the circuit and connects all individual chambers in a parallel electronic network.….”

11. As we are a methods journal, please revise the Discussion (3-6 paragraphs) to add the following with citations:
a) Any limitations of the technique
b) The significance with respect to existing methods
Answer:
The revision has been made according to the suggestions of the editors. We added the descriptions in the discussion of the revised manuscript, “In this study, the limitations of the technique are that the MOE chip cannot be reused because of the difficulty in thorough cleaning of the chip. However, the MOE chip can be placed under a phase-contrast microscope or a scanning confocal microscope directly. The water tight design of the reported microfluidic system ensures that buffer/medium evaporation does not occur, maintaining the accurate concentration of the buffer/medium and the corresponding electrical properties. By reducing reagent volumes and the corresponding operation time, the MOE microfluidic system provides an efficient approach for studying cell differentiation. A previous study has shown the EGF and bFGF promote NPC survival, expansion, and maintenance at the undifferentiated state2. In our study, the DC pulse induced the differentiation of the mNPCs in the stem cell maintenance medium that contained EGF and bFGF. Previous studies have reported that EF promotes differentiation of NPCs into neuron and/or astrocytes in differentiation medium that excludes EGF and bFGF3-5. Our results showed that the mNPCs differentiated into neurons, astrocytes, and oligodendrocytes after the DC pulse stimulation. These results suggest that simple DC pulse treatment could control the fate of NPCs. With further optimization on the stimulation time, electric-field strength, or duty cycle, DC pulses may be applied to manipulate NPC differentiation and may be used for the development of therapeutic strategies that employ NPCs to treat nervous system disorders.”

12. Please do not abbreviate journal titles in the reference list.
Answer:
The revision has been made according to the suggestions of the editors.

Reviewers' comments:
Reviewer #1:
Minor Concerns:
1. In line 409 and 410, the authors claim that their microfluidic system brings down experimental time and increases experimental accuracy. It would be nice if the authors could back this statement by some relevant data, comparing this method with other technologies by defining appropriate performance metrics. Moreover, the term 'experimental accuracy' needs to be clearly defined.
Answer:
The water tight design of the reported microfluidic system ensures that buffer/medium evaporation does not occur, maintaining the accurate concentration of the buffer/medium and the corresponding electrical properties.
The multichannel design of the system allows multiple conditions (multiple EFs and/or types of medium) to be tested in a single experiment. We modified the descriptions in the abstract and the discussion of the revised manuscript, “This microfluidic system not only shortens the required experimental time but also increases the accuracy of control on the microenvironment.”

2. In line 418 and 419, the authors state that their system provides an efficient approach for studying cell differentiation. A concise comparison with multiple other existing methods would help to substantiate the claims.
Answer:
The revision has been made according to the suggestions of the reviewer. We added the descriptions in the discussion of the revised manuscript, “A previous study has shown the EGF and bFGF promote NPC survival, expansion, and maintenance at the undifferentiated state2. In our study, the DC pulse induced the differentiation of the mNPCs in the stem cell maintenance medium that contained EGF and bFGF. Previous studies have reported that EF promotes differentiation of NPCs into neuron and/or astrocytes in differentiation medium, which excludes EGF and bFGF3-5. Our results showed that the mNPCs differentiated into neurons, astrocytes, and oligodendrocytes after the DC pulse stimulation.”

3. Figure 2D is not very clear, a better high-resolution image is needed. Some of the text within the image is not legible.
Answer:
Thanks for your friendly reminder. The revision has been made according to the suggestions of the reviewer. Figure 2D is modified as Figure 3 of the revised manuscript.

4. A clearer image for figure 3C would be helpful.
Answer:
The revision has been made according to the suggestions of the reviewer. Figure 3C is modified as Figure 5 of the revised manuscript.

Reviewer #3:
Major Concerns:
1. There are lots of articles about the electric field stimulation on the cells for neuron differentiation using different pulse width, frequency, magnitude, or waveform.
Why was the stimulation pulse with a frequency of 100 Hz and magnitude of 300 mV/mm selected?
Answer:
We thank the editors for the comment. A previous study had reported that the PC 12 are subjected to rectangular pulse with amplitudes of 200 mV and 400 mV at a frequency of 100 Hz. The strength of the applied DC EF has been known to be significant for the differentiation of PC12 cells6. Therefore, in our study, the mNPCs are subjected to square DC pulses with a magnitude of 300 mV/mm at a frequency of 100 Hz.

2. The current equation of Ohms's law was employed without considering the continuous flow of media which may affect the potential distribution in the medium.
Therefore, it needs to explain the reason of selecting the flow velocity of medium 10 ul/h.
Answer:
The medium that was supplied when applying the electric current is identical to that before the current is applied. Therefore there is no composition change, and hence the Ohm’s law should apply. 
Please note that the unit of uL/h is for flow rate but not for flow velocity. The flow rate is chosen because of the following considerations:
The flow rate of 10 μL/h corresponds to the flow velocity of 0.01 mm/sec in the cell chamber (cross-section area is 0.07 mm x 3 mm = 0.21 mm2). With such a slow velocity, the shear that may be incurred by the liquid flow is expected to be extremely low.
A previous study has shown the EGF and bFGF help maintain the undifferentiated state of NPC2. In our study, the replenishing of EGF and bFGF at a flow velocity of 0.01 mm/sec ensures the cells are continuously in contact with the maintenance medium.

3. Fig. 5 showed the final result of the mNPC differentiation by showing only percentage.
To show the reliability of the suggested system, why doesn't authors provide the statistical results with averages and standard deviations.
Answer:
For each experiment, we randomly picked 10 areas in the cell culture region and counted the cells. In each region, we observed 3-5 spheres and took the high-resolution images. Each image has 40-100 cells, and the image (field-of-view) has an area of 390 μm×390 μm. All images were taken at the same magnification (×40), and the experiment was performed for at least three times. In order to compare each phenotypic marker between the control and treatment groups, the data are expressed as the percentage of positive cells for each marker.

Minor Concerns:
1. It needs to provide the difference of the MOE chip detail from the established chip in their literature [17].
Answer:
  We thank the reviewer for the comment. In Ref. 17, the microfluidic network produces dual EFs regions in multiple single channels. In each channel, two regions, one with EF and one without EF, are provided. The single channels are connected in series electrically, and only one EFs is provided in a single experiment.
  In the reported MOE chip, the multiple channel are connected in parallel so that different EFs can be provided in individual channels. The difference between the multichannel optically-transparent electrotactic (MOE) chip and the multichannel dual-electric-field (MDF) chip, as shown below:

	
	MOE chip
	MDF chip

	Microscope
type
	Suitable for confocal microscope and inverted phase-contrast microscope examinations
	Suitable for inverted phase-contrast microscope examinations

	EF stimulation
	Suitable for multiple EF stimulation simultaneously in a single experiment
	Suitable for single EFs stimulation

	Cell culture medium 
	Three types of culture medium in individual channel
	Single type of culture medium



2. How much concentration of PLL solution?
Answer:
We added the descriptions in 2.5 of the revised manuscript, “Add 2 mL of 0.01% PLL solution using a 3 ml syringe that connects to the 3-way stopcock of the medium inlet (Figure 4B-①).”
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