Reviewers' comments:

Reviewer #1:
Manuscript Summary:
This manuscript describes a simple and direct in vitro protocol using patch-clamp electrophysiology in acute brain slices for estimating - synaptic multiplicity - a parameter reflecting the number of functional synaptic contacts onto a given neuron. The authors present specific experimental steps from composition of solutions to slicing and patch-clamp in their experimental preparation; to the rational of using voltage-clamp recordings comparing spontaneous and miniature excitatory and postsynaptic currents (sEPSPCs / mEPSPCs) in a set of four experimental conditions aimed at estimating synaptic multiplicity.

Major Concerns:
N/A

Minor Concerns:
Line 155, 164 and 172: In this section, it seems as if CaCl2 and MgCl2 are included in the stock solution for normal aCSF, but they are kept separate from the low Ca2+ aCSF and Sr2+ aCSF and added only when preparing the 1X solution. Please clarify if this is the case.

Yes, this is the case. For our normal calcium aCSF, CaCl2 and MgCl2 are included in the 20x stock solution. However, we prepare the modified calcium aCSF solutions from a calcium/magnesium-free stock and adjust the concentrations accordingly using 1M CaCl2 and MgCl2 solutions. This should not change the composition of the solution but allows for easier manipulation of calcium concentration (for example we can use the same stock for high calcium experiments). We thank the reviewer for pointing this out, and we have clarified this in the revised manuscript (line 160, 167).

Line 161 & 169: in phrase "the stock can be store for one month", store should be corrected for stored
Thank you, this has been corrected.

Line 274: It would be interesting to know the temperature and perfusion speed of recording medium in the recording chamber.
We agree that this is important information for this protocol. We have added point 3.2.10 as follows: 
“3.2.10. Maintain the temperature of the recording bath at 27–30°C and the flow rate at 1.5–2.0 mL/min for subsequent experiments.”

Line 294: Insert a space between using and γ-DGG
This has been corrected.

Line 381: …that "which" results… would make a more complete sentence.
This has been corrected.

Line 434: ***P<0.001 can be removed from legend since it is not found anywhere in Fig 4.
This has been corrected.

In Table of Material (first column): correct "Isoflurane"
Done 

In Table of Material (2nd page): "Pasteur" pipette
Done


Reviewer #2:
Manuscript Summary:
This is an extremely interesting manuscript which provides a methodology which attempts to quantify synaptic 'multiplicity' by comparing spontaneous and miniature EPSCs under different experimental condition. It should provoke some interesting discussions on synaptic mechanisms.
The methodology provides a simple probe which covers a number of other potential mechanisms, such as multivesicular release.

Major Concerns:
None

Minor Concerns:
My only query is how the experiments cover conditions where there is loose coupling between adjacent release sites such as via diffusion of Ca2+.
Our protocol relies on the temporal summation of EPSCs in order to estimate the existence of synaptic multiplicity. In other words, if two asynchronous events (due to Ca2+ diffusion) temporally overlap and it increases the peak amplitude above their individual peaks, it contributes to the readout of multiplicity. If asynchronous events do not change the peak amplitude, they do not affect multiplicity. Thus, our protocol does not offer a means to tease out the specific contributions of Ca2+ diffusion to adjacent release sites and resulting asynchronous release. This type of question can be more precisely addressed by using different types of Ca2+ chelators (EGTA and BAPTA) in paired patch clamp recording to infuse the drugs into the presynaptic terminal 1. Such sophisticated experiments are beyond the scope of our protocol aimed to describe simple and relatively easy experiments to estimate synaptic multiplicity.

Reviewer #3: 
Manuscript Summary:
This is very useful protocol. Synaptic multicity is a very difficult phenomenon to assess, and patch clamp technique remains a very useful technique to evaluate fine changes in neuronal function.
This technical article is very welcome, well written, clear, and easy to follow.
While I have no major concerns, I would like to see a couple of points explained further.

Major Concerns:
None

Minor Concerns:
1. Page 4 (solutions/step 5): the authors use K-gluconate based internal solution. This is a bit surprising; to ensure a relatively good space-clamp, cesium-based (in contrast to potassium) internal solution are usually preferred. Please, explain why K-gluconate has been chosen, and whether Cs-based solution could be used to assess synaptic multiplicity.
We agree that cesium-based internal solution is more commonly used to achieve relatively better space-clamp. While we use K-gluconate based internal solution for the reasons specified below, cesium-based internal solution can be used to assess synaptic multiplicity 2. In the revised manuscript, we describe that cesium-based internal solution is compatible with the current method (line 475).
Our lab normally use K-gluconate based internal for two main reasons. First, we routinely characterize firing patterns of neurons under current clamp for cell-type characterization before voltage-clamp recording. K-gluconate based internal solution is required for this purpose. Second, the hypothalamic cells we study are small (capacitance near 15 pF for mice) and with high input-resistance (0.5-1 GΩ) 3, 4. K-gluconate based internal solution is commonly used to record EPSCs 3–5 and IPSCs 3, 6, 7 in the PVN. 

2. Page 10/discussion: authors say they "only accept stable recordings by constantly monitoring cell properties such as membrane resistance, capacitance and access resistance". Please, indicate from what percent change you decide aborting recordings or discarding the cell.
We thank the reviewer for the suggestion to include further information/clarification on these parameters. To address both point #2 and #3 the discussion on lines 465-475 have been added. The sentences that specifically address the reviewers 2nd point are highlighted below: 
“One important requirement for a successful patch clamp electrophysiology experiment is obtaining healthy slices/cells. Our described protocol is optimized for hypothalamic slices that contain PVN neurons. Other brain areas may require modified solutions and slicing methods 21–24. For the recording, it is critical to only accept stable recordings by constantly monitoring cell properties such as membrane resistance, capacitance and access resistance. An increase in access resistance can decrease EPSC amplitude and therefore confound amplitude measurements. Accordingly, cells with access resistance values that exceed 20 MΩ or increase by more than 20% during recording are discarded. Similarly, a decrease in (or a low) membrane resistance can result in poor space-clamp and, therefore, can decrease the amplitude. The neurons in our target system (parvocellular PVN neurons) have a high membrane resistance between 500 MΩ to 1 GΩ, and we discard cells with membrane resistances below 500 MΩ. Quality control cut-offs should be established for specific types of neurons under study. As this protocol relies on the difference in the amplitude before and after drug applications, it is important to ensure that the amplitude change is due to the drug application and not to the changes in membrane resistance and access resistance. 

3. Related to the point #2, could you please give examples of why these parameters, particularly input and access resistance, must be monitored rigorously. For example, and as it has already been implied, a significant increase in access resistance leads to a decrease in EPSC amplitude, thereby leading to misinterpretation of data.
To address point #3 the following highlighted sentences have been added: 
 “One important requirement for a successful patch clamp electrophysiology experiment is obtaining healthy slices/cells. Our described protocol is optimized for hypothalamic slices that contain PVN neurons. Other brain areas may require modified solutions and slicing methods 21–24. For the recording, it is critical to only accept stable recordings by constantly monitoring cell properties such as membrane resistance, capacitance and access resistance. An increase in access resistance can decrease EPSC amplitude and therefore confound amplitude measurements. Accordingly, cells with access resistance values that exceed 20 MΩ or increase by more than 20% during recording should be discarded. Similarly, a decrease in (or a low) membrane resistance can result in poor space clamp and therefore decrease the amplitude. The neurons in our target system (parvocellular PVN neurons) have a high membrane resistance between 500 MΩ to 1 GΩ, and we discard cells with membrane resistances below 500 MΩ. Quality control cut-offs should be established for specific types of neurons under study.  As this protocol relies on the difference in the amplitude before and after drug applications, it is important to ensure that the amplitude change is due to the drug application and not to the changes in membrane resistance and access resistance. 
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