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A. Surgery for polysomnography recordings
Mice will be placed in the anesthetic box and anesthetized with the volatile anesthetics Isoflurane (3.5-4.5 % for
Induction; 1.5-3% for maintenance), then placed into the stereotaxic apparatus. Recording electrodes for

polysomnography will be implanted under isoflurane anesthesia. The dorsal surface of the skull will be exposed and
cleaned. Four stainless steel screws will be driven bilaterally for fixed the recording electrode with dental cement. The
ECG will be obtained via a pair of microwires placed under the skin of the dorsal part of the body; one between the
cervical and thoracic levels, and the other at the lumbar level. Following suturing to complete the surgery, dental
cement will be applied to fasten the connection socket to the surface of the skull. During dental cement application,
continuous monitoring of the physiologic signals will be made to ascertain that the micro wires are fixed. After surgery,
the mice will rest for recovery in home-cage for 7 days.
B. The Learned Helplessness paradigm
On day 1, mice will be subjected to a pre-shock escape screening. On days 2-4, mice will be subjected to inescapable
shock on a grid floor in a plexiglass box with the tail fixed by tape. Scrambled electric shocks will be delivered onto the
grid floor, which is made of stainless steel bars (3 mm in diameter, spaced 0.5 cm apart). Learned helplessness will be
induced by administering 90 inescapable foot-shocks (0.6 mA,100V, 5 seconds/shock) in 8 hours per day with a
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j(:)m inter-shock interval (range 2-6 minutes) in day time(10am-6pm). Post-shock escape test will be performed on
,f‘é 5th day. In the pre-shock escape screening test and post-shock escape test, mouse will be placed in an automatically
“controlled two-way shuttle box (PsyLab auto-control shuttle box). A 4-second sound cue will be delivered before a
~ 2-second electric shock (0.6mA). A gate was inserted into the box, dividing it into two equal compartments. When
tested mouse escapes by crossing over the hurdle, the trial stops and the latency of escape is recorded automatically. If
escape was not made in 30 seconds, the trial was recorded as a failure. A test consists of 30 trials and every trial is
separated with 30-seconds rest
C. Experiment Group
" 1. Surgery group -
There are 30 mice for practicing surgery for implanting recording electrodes and polysomnography recordings.
2. Learned Helplessness group —
There are 30 mice for setting up or modifying the learned helplessness paradigm for mice with recording electrodes.
3. Experiment group —
(1) Polysomnography Group —
We will record and analyze the ECG, EEG, EMG, and sleep state among lcarned helplessness, non learned
helplessness, and control group. There are 30 mice in cach group, and there are 90 mice total.
(2) Gene expression group —
After learned helplessness paradigm, we will sacrifice those mice and extract total RNA and protein from brain
tissue. We will measure the gene and protein expression among learned helplessness, non Iearned helplessness, and
control group. There are 30 mice in each group, and there are 90 mice total.
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