
Supplementary figure legends 

 

Suppl Fig1. Subcellular localization of SIK1 mutant proteins in HEK293T cells and the 

effect of PKA-mediated phosphorylation. SIK1-WT was restricted to the nucleus in a punctate 

pattern, whereas SIK1-MT and pathological nonsense mutant of SIK1-Q614X were distributed 

both in the nucleus and cytoplasm. SIK1-WT phosphorylated by PKA with the application of 

Forskolin and IBMX is translocated to the cytoplasm in a similar distribution pattern of 

SIK1-MT and SIK1-Q614X. Scale bar indicates 20 m. 

 

Suppl Fig2. Expression of mutant transcripts was detected in the heterozygote SIK1-MT 

mice. The ratios between wild-type and mutant mRNA were analyzed in wild-type, heterozygote 

SIK1-MT, and plasmid DNA mixture containing SIK1-MT at different ratios (WT:MT = 1:1 or 

1:0.5) , which is used as standards. Mutant SIK1 transcripts were detected at a similar level with 

plasmid DNA containing 50% of SIK1-MT. Statistical analysis was made by one-way ANOVA 

followed by Bonferroni's post hoc test (for the expression level of SIK1 gene expression). 

Statistical significance was indicated by asterisks (*** p< 0.001). 

 

Supple Fig 3. Immunohistochemistry for neuronal markers in the medial prefrontal 

cortex (mPFC) of SIK1 wild-type (WT) and mutant (MT) mice. Brains sections from adult 

mice (Postnatal 5 week old) were immunostained using primary antibodies against Satb2, an 

excitatory neuronal marker, parvalbumin (PV) and somatostatin (SST), inhibitory neuronal 

markers. Distribution of these markers are unchanged in SIK1-MT mice. Scale bars = 100 m. 

 

Supple Fig 4. Averaged mEPSC and mIPSC recorded from pyramidal neurons in layer 5 

of the mPFC of wild-type and mutant SIK1 mice. Representative traces (a), rise time (b), and 

decay time (c) of averaged mEPSC are shown. Representative traces (d), rise time (e), and 

decay time (f) of averaged mIPSC are shown. No significant difference (N.S.) was detected in 

the kinetics of miniature postsynaptic currents. The numbers of neurons and mice used in each 



analysis are shown on the bar (neurons/mice) in the graphs. Statistical analysis was made by 

Student's t-test. 

 

Supple Fig 5. Paired-pulse ratio (PPR) recorded from pyramidal neurons in layer 5 of the 

mPFC of wild-type and mutant SIK1 mice. a), Representative traces of AMPA 

receptor-mediated postsynaptic response evoked by paired stimulation with 100 ms interval are 

shown. b), Paired-pulse ratios of AMPA receptor-mediated postsynaptic response at different 

stimulation intervals are shown in the graph. No significant difference (N.S.) was detected at all 

stimulation intervals. c), Representative traces of GABAA receptor-mediated postsynaptic 

response evoked by paired stimulation with 100 ms interval are shown. d), Paired-pulse ratios 

of GABAA receptor-mediated postsynaptic response at different stimulation intervals are 

shown in the graph. No significant difference was detected at all stimulation intervals. 

 

Supple Fig 6. NAMD/AMPA ratio recorded from pyramidal neurons in layer 5 of the 

mPFC of wild-type and mutant SIK1 mice. Representative traces and summary graph are 

shown. No significant difference was detected in NMDA/AMPA ratio. 

 

Supple Fig 7. Ultrasonic vocalization was not altered between SIK1-WT and SIK1-MT 

mice. 

(a), Representative sonograms recorded from isolated mouse (P14) were shown. (b), Both 

wild-type and mutant mice made a variety of vocalizations during the isolation from their mom. 

(c), the number of calls was not altered during the developmental stages we examined (no 

statistical significance was detected by t-test). Eight SIK1-WT and 7 SIK1-MT mice were 

analyzed.  

 

Supple Fig 8. Averaged mEPSC and mIPSC recorded from pyramidal neurons in layer 5 

of the mPFC of saline or risperidone injected mutant SIK1 mice. Representative traces (a), 

rise time (b), and decay time (c) of averaged mEPSC are shown. Representative traces (d), rise 

time (e), and decay time (f) of averaged mIPSC are shown. No significant difference (N.S.) was 



detected in the kinetics of miniature postsynaptic currents.The numbers of neurons and mice 

used in each analysis are shown on the bar (neurons/mice) in the graphs. Statistical analysis was 

made by Student's t-test. 

 

Supple Fig 9. A schematic illustration of neuronal abnormality in SIK1-MT mice. 

In SIK1-MT mice, excitatory synaptic input onto pyramidal neurons in layer 5 of mPFC is 

increased, resulting in the disruption of E/I balance (middle). Risperidone restores the 

increased excitatory synaptic input. Risperidone also decreases the inhibitory input onto the 

pyramidal neurons. As a result, disrupted E/I balance is maintained in the risperidone treated 

SIK1-MT mice (right). 


