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Fig. 1 Experimental study of activation of DRN 5-HT neurons in PCPA insomniac rats

A: Schematic diagram of the experimental process; B: Schematic of propofol-induced sleep in vivo EEG recordings; C: Schematic diagram of propo—

fol administration.
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2 Control PCPA 24 h
Fig.2 24-hour in vivo EEG recordings of the Control group and the PCPA group
A: 24-hour in vivo EEG  EMG  and wakeful sleep staging with the black bolded area representing nighttime; B—D: The proportion of WAKE
NREM and REM within 24 hours for each group; E: Circadian variation in the 24-hour wakefulness cycle; F: The proportion of day and night wakefulness
time in each group; ** P<0.01 ***P<0.001 **** P<0.000 1 vs Control group; ** P<0. 000 1 vs Dark group.
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Fig. 3 Chemical genetics viral expression in DRN region

A: Standard brain atlas of rat DRN region; B: Green fluorescence represents chemogenetic viruses blue represents: DAPI x200.
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Tab. 1 Effects of activating 5-HT neurons in the DRN region on anxietyike behaviors in PCPA insomnia model rats( x+s)

OFT EPM
Group " Center frequency( number) Time in center ( s) Open arm entry( number) Open arm time( s)
Control 8 10.130+3.399 * * * 36.750+18.120 % * * 8.250+4.833% * * 59.740+32.480% * *
PCPA 7 1.125+0.353 3.726+3.048 0.750+0.707 3.121+6.252
hM3Dq+Saline 7 1.571+£1.512 7.663+9.196 1.143+£1.069 10.120+16.540
hM3Dq+CNO 8 5.125+2.031%** 22.580+11.570" 6.125+3.227* 24.490+17.430

" P<0.05 **P<0.01 ***P<0.001 s PCPA group.
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4
Fig. 4 Behavioral changes in rats in each group

A: Plot of experimental trajectories for each group of absences; B: Schematic diagram of each group of elevated cross mazes.
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5 PCPA DRN 5-HT
Fig. 5 Chemical activation of DRN 5-HT neurons to promote sleep in PCPA insomniac rats
A: Schematic representation of the time-frequency of each group; B C: Statistical charts of each group; D: EEG analysis of each group; a: Control

group; b: PCPA group; ¢ hM3Dq+Saline group; d: hM3Dq+CNO group; * P<0.05 **P<0.01 ***P<0.001 **** P<0.000 I vs PCPA group.
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6 cFos
Fig.6 Fluorescence staining of c¥os protein
A: Immunofluorescence staining images of each group X400 ; B: Schematic of chemical genetics virus injection; C: Statistical analysis of ¢Fos ex—

pression levels; a: Control group; b: PCPA group; c¢: hM3Dq+Saline group; d: hM3Dq+CNO group; ~ P<0. 05 vs PCPA group.
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Effects of dorsal raphe 5-hydroxytryptamine neurons on sleep
quality and anxiety-ike behavior in PCPA insomnia model rats

Li Quntao' >’ Jia Lei' >’ Li Yan®’
( 'Dept of Anesthesiology The First Affiliated Hospital of Shihezi University
*NHC Key Laboratory of Prevention and Treatment of Central Asia High Incidence Diseases
*Key Laboratory of Xinjiang Endemic and Ethnic Diseases Shihezi 832000)

Du Tongyu' *° Yin Jiangwen®

Abstract Objective To investigate the selective activation of S-hydroxytryptamine neurons in the dorsal raphe nu—
cleus( DRN5-HT) of rats with insomnia induced by p-chlorophenylalanine ( PCPA) using chemical genetics tech-

niques and to explore whether it has a regulatory effect on comorbidities of insomnia and anxiety. Methods 32
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male SD rats were randomly divided into control group PCPA model group ( PCPA group) chemical activation
group ( hM3Dq+CNO group) and chemical control group ( hM3Dq+Saline group) . The anxiety level of experimen—
tal rats was evaluated through open field experiments and elevated cross maze experiments. In vivo electroencephalo—
eraphy ( EEG) was used to record propofol induced sleep and cortical EEG changes and immunofluorescence stai—
ning was used to observe changes in c¥os positive protein expression in 5-HT neurons. Results The behavioral re—
sults showed that compared with the chemical control group the anxiety level of the chemical activation group was
significantly lower ( P<0.05) and sleep duration was significantly prolonged ( P<0. 05) . The expression level of
c~Fos positive protein in DRN5-HT neurons in the chemical activation group was higher ( P<0. 05) . The EEG re-
sults showed that the percentage of 8-band power between the chemical activation group and the chemical control
group was higher ( P<0.05) the power percentage in the a-band was relatively low ( P<0. 05) . Conclusion
Chemical activation of S-HT neurons in the DRN region can improve anxiety levels and increase sleep duration in
PCPA induced insomnia rats.

Key words 5-hydroxytryptamine; dorsal raphe; chemical genetics; insomnia; anxiety; rat
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histone H3 ( H3K27me3) axis in the dedifferentiation of thyroid cancer and its clinical value as a potential target
for the treatment of anaplastic thyroid cancer ( ATC) . Methods Immunohistochemical SP method was used to de—
tect the expression of EZH2 H3K27me3 paired box gene 8 ( PAX8) thyroglobulin ( TG) and thyroid transcrip—
tion factor 1 ( TTF1) in ATC and papillary thyroid carcinoma ( PTC) and their adjacent tissues. The relationship
between EZH2 and thyroid differentiation markers ( PAX8 TTF1 TG) was further analyzed by gene expression
omnibus ( GEO) database. ATC cell lines 8305C and BHT-101 were cultured in vitro. Real<time reverse transcrip—
tion PCR ( RT-qPCR) was used to detect the expression of thyroid differentiation markers ( TTF1 PAX8) mRNA
in ATC cell lines treated with EZH2 inhibitor ( GSK126) and evaluate the potential therapeutic effect of GSK126
in vitro . The effects of GSK126 and BRAF inhibitor vemurafenib on the proliferation of ATC cell lines were ob-
served by cell proliferation assay. Results The expression of EZH2 in ATC tissues was significantly higher than
that in papillary thyroid carcinoma and adjacent tissues ( P<0. 05) . The expression of H3K37me3 in ATC tissues
was significantly lower than that in PTC tissues ( P<0. 05) . EZH2 was negatively correlated with PAX8 and TG ex—
pression levels but not with TTF1 expression level. In vitro experiments GSK126 could reverse the expression of
thyroid differentiation markers PAX8 and TTF1 in ATC cell lines. GSK126 combined with BRAF inhibitor vemu—
rafenib could significantly inhibit the growth of ATC cell lines. Conclusion The EZH2-H3K27me3 axis plays an
important role in regulating thyroid specific markers and the inhibition of EZH2 by small molecular compounds is a
promising target for ATC treatment in the future.

Key words EZH2; H3K27me3; anaplastic thyroid cancer; dedifferentiation; methylation; GSK126
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