Response to referee’s comments

1, The closed arms of their elevated plus maze (epm) has clear arms. More often, these arms are opaque, made of dark colored plastic or wood.


We agree with the reviewer. There is a variation in materials and colors of the apparatus of elevated plus maze. For example, if the walls were opaque, closed arms would be more comfortable for mice compared to transparent ones. Then mice may stay more time in closed arms. We can choose them depending on aim of experiments. According to the referee’s suggestion, we mentioned about material and color of the apparatus as follows:

p4, line4 – 6.

The apparatus is made of a plastic material. The platform is white and the walls are transparent. There is a variation in materials and colors of the apparatus of elevated plus maze.
2, So much care is taken to avoid stressing the animals (placing the animals in the room 30 minutes prior to testing, controlling light levels), yet the cleaning of the apparatus is performed with the animal’s right next to the animals. The banging involved in tasking apart the epm, the smell of the cleaning solution – all these may stress the animal.


We thank the reviewer for pointing out this issue. The cleaning of the apparatus should not be performed right next to the animals. According to the reviewer’s suggestion, we modified the scene of the cleaning of the apparatus. [3:29-4:18, 7:29-9:10]

As the reviewer’s comment, the smell of the cleaning solution may give the mice some stress. However, the super hypochlorous water smells less compared to ethanol or other cleaning solution. Additionally, cleaning with the super hypochlorous water prevents a bias based on olfactory cue and to work out all trials under the same condition. According to reviewer’s comment, we described as follows:
p5, line 6-7.
After each trial, all arms and the center area are cleaned with super hypochlorous water, that has fewer odors than other cleaning solution, to prevent a bias based on olfactory cues. Thus we can test animals under controlled condition from the point of view of smell.
3, Usually, the animals for testing are kept in an anti-room that is not adjacent to the epm. Or at least further away from the epm. If the animals are able to see the apparatus, or hear the vocalizations of the animals performing the task – this may all affect the subsequent behavior of the to-be tested animals.


Unfortunately we do not have an anti-room for behavioral experiment. If we use another experimental room as an anti-room, we have to transfer animals right before the trial. Transferring animal may affect the behaviors. Therefore, we placed mice on the stainless shelf to habituate the condition of the experimental room. The mice could not see the apparatus, because the cage was opaque and covered with the filter cap. We conducted meta-analysis data of anxiety-like behavior using over thousand mice, and found that time of the trial did not affect the anxiety-like behavior assessed using the epm test (unpublished data). Mice may or may not hear the ultrasonic vocalization of the mouse being analyzed in the test, however there was not significant effect on the time of the trial suggesting that USV did not affect the anxiety-like behavior in this experiment. Those suggested that placing the mice cage in the behavior testing room did not cause any problem in measuring the anxiety-like behavior using epm. According to reviewer’s comment, we discussed as follows:

p8, line 7-8.
On the other hand, time of the trials does not affect the open arm stay time (unpublished data).
4, The epm used in the protocol is quite specific. Most ep mazes do not come apart. And people do not need to purchase/make such an expensive looking epm in order to perform this test adequately.

We agree the reviewer. It is difficult for others to conduct experiment using the exact same protocol. However, we are trying to show the principle in measuring anxiety-like behavior using elevated plus maze and demonstrate our protocol as an example. The apparatus does not have to come apart, as far as we can clean it. We can measure anxiety-like behavior if the apparatus is essentially the same, although minor differences may cause some difference in results. The essential point is to conduct the experiment without particular bias and to record and analyze the behavior objectively. If the recoding and analysis were based on human observation, the existence of the experimenter must have the effect on the behavior of the mouse and it makes difficult to obtain solid data.

5, For the epm, most people use a testing time of 5 minutes (not the 10 minutes mentioned in the current protocol).

We thank the reviewer for pointing out the issue. 
In our protocol, image data are recorded for 10 minutes using a video camera attached to a computer. Once we obtained image data, the time course of the behavior can be analyzed. If the anxiety-like behavior of the mice was altered only in first 5 minutes, we can detect the difference with time course analysis. We can also prolong the duration of the experiment if we need to measure longer. In Hattori, et al 2008 sdy mice showed significantly increased anxiety-like behavior in the period 10-20 minutes (Hattori S et al. BBRC 2008). According to reviewer’s comment, we mentioned as follows:
p7, line 5-6.
The mouse is placed in the center of the + (5 cm x 5 cm) and is allowed to explore the maze freely. The behavior was recorded for 10 min.
6, It is never mentioned why a practice animal is used. What is being checked with this animal?


The purpose of the test trial using a practice animal is to check the operation and the system of epm apparatus. Because prior experience on the elevated plus-maze influences baseline performance on the elevated plus-maze, we should compare the behavior on the first experience of each mouse. If there is trouble in the trial, we cannot use that data. Thus we use practice animal to test the system.
As reviewer’s comment, we mentioned in the video at 1:09 -1:19.

7, You need more than one person assisting with the performance of this task. The task should not be started with the individual opening and closing doors. This likewise may affect task performance.


We could conduct the experiment without other’s assistance. With the remote device, we can easily initiate the experiment upon placing the mice in the center area of the maze. Then we can open the door and go out of the behavioral testing room. 
8, There is mention of a remote device – what if one is not available? This is why two people performing the task is important – this would alleviate the need for an expensive device.


As we described in the response for Comment #7, with the remote device we can easily conduct the experiment by oneself alone. Of course, we can conduct the experiment by two people if the device is not available. We can also use an inexpensive PC mouse or game pad for video game to initiate the trial in place of a remote device.
Comment on Video

1, Too much time is spent looking at the illumination gauge.
We shortened the scene of looking at the illumination gauge. (0:22-0.31)
2, The computer screen shots are not clear. If the protocol is trying to describe the use of a particular program, then it is imperative that this be more clear.
We enlarged the computer screen shots at the usage of the program. (2:17-3:21)
3, Too much time is spent looking at a movie of the mouse.

We shortened the scene of looking at a movie of the mouse. (4:30-5:52)
4, Too much time is spent looking at the computer screen and running of the program, and you cannot even read the screen.
We shortened the scene of the computer screen and running of the program. And we added text in the scene of the computer screen. (5:52-6:51)
5, Too much time is shown cleaning the arms of the elevated plus maze.
We shortened the scene of the cleaning the arms. (7:42-8:17)
6, Water is spelled wrong
We corrected the spell of “water”. (8:06)
7, One major theme is too much time is spent looking at one particular event or task. These need to be condensed. I think this video should be cut by 5-6 minutes.
According to reviewer comment, we cut our movie by about 5 minutes.
