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SUPPLEMENTARY METHODS 
 
Morris water maze test 
 
The Morris water maze test was performed by previous 
reported method [1]. The pool was 100 cm in diameter 
and the water was rendered opaque by adding white 
dye. Water temperature was kept at 22-25 degrees. The 
platform (height 14.5 cm and diameter 4.5 cm) was 
submerged 1-1.5 cm below the surface of the water. The 
test consisted of four quadrants (from four different 
directions) to climb to the platform, and mice were 
trained for 5d during the acquisition phase (day 1-5). 
The position of the escape platform remained constant. 
In each quadrant the mouse swam until it found the 
platform, or after 90 s was guided to the platform; the 
mouse was then placed on the platform for 120s before 
being picked up. For the probe test, the platform was 
removed from the pool, and the mice were placed in the 
pool on the side and allowed to swim freely. At the end 

of the testing period, a probe trial (60s) was done. The 
swimming pattern of each mouse was monitored and 
recorded by a camera mounted above the center of the 
pool, and the escape latency, escape distance, and 
swimming speed were assessed with the SMART-LD 
program. A quiet environment, consistent lighting, 
constant water temperature, and fixed spatial frame 
were maintained throughout the experimental period. 
Statistical analysis was based on univariate and 
multivariate ANOVA and between-group comparisons 
by Tukey’s Test. 
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