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FIGURE 4. CNOT1 associates with CLOCK BMAL1 and promotes their phosphorylation by PKA in liver. 
(A) Anti-HA immuno-precipitation samples were shown on a SDS-PAGE gel. Lane1, protein markers; lane 
2&3, controls from LAP/LAP mice liver; lane 4&5 from LAP/TETO::CLOCK-HA mice liver. (B) Mass 
spectrometry results identified a few endogenous proteins co-purified together with CLOCK-HA in liver. 
(C) Associations between CNOT1 and CLOCK were stronger at ZT8 than ZT16 in liver. (D) Accordingly, 
PKA phosphorylation levels of both CLOCK and BMAL1 were higher at ZT8 than ZT16 in liver. 
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FIGURE 5. PER2, not CRY2, is also a PKA target, and both PKA and CNOT1 promote PER2 stability. (A) 
IP results showed that PER2 could be recognized by the Phospho-PKA substrate antibody. (B) 
Coexpressing transfection results demonstrated that both PKA and CNOT1 increased PER2 protein levels. 
(C) CHX treatment experiments indicated that PKA phosphorylation increased PER2 protein stability. 
Densitometric analyses were shown from three independent experiments. 
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FIGURE 6. Genetic deletion of PKA-Cα affects circadian cycles. (A) The target DNA location by CRISPR-
Cas9 was shown in the PKA-Cα gene. (B) Sequencing results showed a 5-nt deletion preceding the PAM 
sequence. (C) The PKA-Cα mutant and the PKA overexpressing mutant respectively exhibited lower and 
higher PKA activity than that of WT. (D) The amplitudes and phases of both PKA overexpression and 
deletion mutants were altered in the circadian cycles. WT: wild type; OX: PKA overexpression; MT: PKA 
deletion mutant.  (E) Period lengths were calculated based on four repeat experiments. (F) A schematic 
model of PKA and CNOT1 mediating phosphorylation and transcription of CLOCK-BMAL1 is shown. 
CLOCK and BMAL1 form a heterodimer, which is phosphorylated and activated by unknown kinases. 
Binding to the E-box leads to CLOCK-BMAL1 degradation and downstream clock controlled genes (CCG) 
transcription. CNOT1 bridges PKA and associates with CLOCK and BMAL1, increasing their 
phosphorylation and protein stability, in turn inhibiting their transactivation. 
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