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Liu Qinghua Group Reveals a New Mechanism of Sleep Regulation

XU R 5T 51

6 H 13 H, {(Nature) #ATI&ZFE 7 HHA. FE LLEZEEEG/EM 7R st ii——idid
ERE A A 2T TR SN E B R R, MR E] 80 i 5 HERRAH SC ) R
A (Sleep—need-index phosphoproteins, SNIPPs) , H.A" 69 (86%) > SNIPPs #lI
RAVE R, JFEFLBIE S, fLi#fER.

MEIBIMEE Z - AERUEAREETT ST ARSI [ PRER & BN S AT 7T T X7 4
AR, RAEM RS RO R AIEIRZ 18] 7 A7 R AIRT 7T .

i A0 A A 3 S B R IR AL R B AL A TR A A TN BRBR Y, Sl BRI R <F (Sleep
deprivation) /N AN Sleepy /MR o BEIRFIZF/NER CEPAEM, Sik3+/ +) fl Sleepy /N [—
it Sik3 C(AMPK AR BEFRIR A2 RAETRAEM /N, Sik3S1p/+1#BA R M BEIR TR 2. WL
RIN, AR ) <F 5 i i 4 B B RR AL R AR, HAEREAR I EL. Sleepy /BRI & F i
AR ERERRAY, ST BEARRIZE /N BRI (1500 . 8 B e 1 80 MMEBERR 1k £
H—FNEIR 5 SR fe i i {22 - (SNIPPs, sleep—need—index phosphoproteins) . iX
LEREAR TR A AR AE T R B i, X R M4 o (Mg 15 BRI TAT R .

SNIPPs & FUst (52 K B BRBERARFIR “ ok 7, I8 I BRI AL 1 RAE BRI T AR 75
Ko EMERER/INE A, SNIPPs 2 7 5L JE X I 8] BOZ T R AL AR 28— — RO B IR 2k 4]
(phosphate groups) o IXEERERRIE A LAARRT [ % AR 8] (8] bR g s in 20 s o E, B s
N EREER I 18], AR R B — € AR L 2 A A B R 755K, I R Ji 45 I MG P it A
FREEIN E] o X EEHR BRI IR IR MRk T, /N SR RO R B . AEREIRIYIE], BAEAR
SRR HE AR S E (R A LRI .

I B R RN TR T MU PR A (9T 25 W i) A DL EERSC, B, — R RERZ HE N SNTPPs
B IR S [T 25 W) RT RE 2 G RHRAE o 3 — R Bt w] AR Bh3RA T B oA 2 e AR
FURDBOMENR, AUAENE TAF . X 7T fE2 K ik e A MERR FE 208 (s s 1 B 20 A R ik
A, AT A T8 4k TR B






Quantitative phosphoproteomic analysis of the molecular substrates of
sleep need
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Sleep and wake have global effects on brain physiology, from molecular changes and
neuronal activities to synaptic plasticity. Sleep - wake homeostasis is maintained
by the generation of a sleep need that accumulates during waking and dissipates
during sleep. Here we investigate the molecular basis of sleep need using
quantitative phosphoproteomic analysis of the sleep—deprived and Sleepy mouse
models of increased sleep need. Sleep deprivation induces cumulative
phosphorylation of the brain proteome, which dissipates during sleep. Sleepy mice,
owing to a gain—of—function mutation in the Sik3 gene, have a constitutively high
sleep need despite increased sleep amount. The brain proteome of these mice exhibits
hyperphosphorylation, similar to that seen in the brain of sleep—deprived mice
Comparison of the two models identifies 80 mostly synaptic sleep—need-index
phosphoproteins (SNIPPs), in which phosphorylation states closely parallel changes
of sleep need. SLEEPY, the mutant SIK3 protein, preferentially associates with and
phosphorylates SNIPPs. Inhibition of SIK3 activity reduces phosphorylation of
SNIPPs and slow wave activity during non—rapid—eye—movement sleep, the best known
measurable index of sleep need, in both Sleepy mice and sleep—deprived wild-type
mice. Our results suggest that phosphorylation of SNIPPs accumulates and dissipates
in relation to sleep need, and therefore SNIPP phosphorylation is a molecular
signature of sleep need. Whereas waking encodes memories by potentiating synapses,
sleep consolidates memories and restores synaptic homeostasis by globally
downscaling excitatory synapses. Thus, the phosphorylation - dephosphorylation
cycle of SNIPPs may represent a major regulatory mechanism that underlies both

synaptic homeostasis and sleep - wake homeostasis
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