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[bookmark: OLE_LINK7]Figure S1. The duration of the CFA-induced pain-anxiety comorbidity model.​ (A) Timeline of CFA/Saline injection, pain and anxiety-like behavioral tests. (B) PWT before and after CFA/Saline injection. (C - F) OFT 7 days after CFA/Saline injection. (C) Representative trajectories of OFT exploration. (D) Total distance. (E) Time spent in the OF center. (F) Percentage of distance spent in the OF center. (G - I) EPMT 7 days after CFA/Saline injection. (G) Representative trajectories of EPMT exploration. (H) Time spent in the open arms. (I) Frequency of open arm entries. Data are shown as mean ± SEM. ***P < 0.001; ns, not significant. CFA, Complete Freund’s Adjuvant; EPMT, elevated plus maze test; Sal, saline; OFT, open field test; PWT, paw withdrawal thresholds to mechanical stimuli. Further details of statistical data analysis are shown in Additional file 1: Table S1.
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Figure S2. The comorbidity of chronic pain and anxiety induced by CFA did not alter the baseline activity of 5-HTergic and GABAergic neurons in the DRN. (A) Timeline of CFA/Saline injection and Immunofluorescent staining. (B) Representative immunofluorescent images of c-fos expression in DRN 5-HTergic neurons. Scale bars: 200 μm. (C) Quantification of fluorescent intensity of co-labeled (c-fos+ / 5HT+) cells. (D) Timeline of AAV/CFA/Saline injection and immunofluorescent staining. (E) Representative immunofluorescent images of c-fos expression in DRN GABAergic neurons. Scale bars: 200 μm. (F) Quantification of fluorescent intensity of dual-labeled (c-fos+ / vgat1+) cells. Data are shown as mean ± SEM. ns, not significant. CFA, complete Freund’s adjuvant; DRN, dorsal raphe nucleus; IF, immunofluorescent staining; Sal, saline. Further details of statistical data analysis are shown in Additional file 1: Table S1.
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Figure S3. Efficacy and specificity of chemogenetic inhibition in DRN glutamatergic populations. (A) Timeline of AAV/CFA/Saline injection and Immunofluorescent staining. (B) Representative immunofluorescent images of c-fos expression in DRN GABAergic neurons. Scale bars: 200 μm. (C) Quantification of fluorescent intensity of co-labeled (c-fos+ + vglut2+) cells. Data are shown as mean ± SEM. **P < 0.01. CFA, complete Freund’s adjuvant; CNO, clozapine N-oxide; DRN, dorsal raphe nucleus; IF, immunofluorescent staining. Further details of statistical data analysis are shown in Additional file 1: Table S1.
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Figure S4. Chemogenetic inhibition of DRN CaMKII - positive neurons reverses CFA-induced comorbidity of chronic pain and anxiety. (A) Timeline of AAV/CFA/Saline injection, pain and anxiety-like behavioral tests. (B) Diagram of AAV injection and representative photomicrographs of the DRN site. Scale bars: 200 μm. (C) PWT 20 mins after CNO/Saline injection. (D-G) OFT 20 mins after CNO/Saline injection. (D) Total distance. (E) Time spent in the OF center. (F) Percentage of distance spent in the OF center. (G) Representative trajectories of OFT exploration. (H - J) EPMT 20 mins after CNO/Saline injection. (H) Time spent in the open arms. (I) Frequency of open arm entries. (J) Representative trajectories of EPMT exploration. Data are shown as mean ± SEM. *P < 0.05, **P < 0.01. AAV, adeno-associated virus; CFA, complete Freund’s adjuvant; CNO, clozapine N-oxide; DRN, dorsal raphe nucleus; EPMT, elevated plus maze test; OFT, open field test; PWT, paw withdrawal thresholds to mechanical stimuli. Further details of statistical data analysis are shown in Additional file 1: Table S1.
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Figure S5. Original blots of 5-HT2C and GAPDH in Figure 3A. 5-HT2C, 5-hydroxytryptamine receptor 2C; GAPDH, glyceraldehyde-3-phosphate dehydrogenase.

[image: figures4 5HT2C with 5ht and vgat]
Figure S6. Expression of 5-HT2C receptors in DRN GABAergic and 5-HTergic neurons. (A) Representative immunofluorescent images of c-fos expression in DRN GABAergic neurons. Scale bars: 200 μm. (B) Percentage of DRN GABAergic neurons that express 5-HT2C. (C) Representative immunofluorescent images of c-fos expression in DRN 5-HTergic neurons. Scale bars: 200 μm. (D) Percentage of DRN 5-HTergic neurons that express 5-HT2C. Data are shown as mean ± SEM. 5-HT2C, 5-hydroxytryptamine receptor 2C; DRN, dorsal raphe nucleus; IF, immunofluorescent staining.
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Figure S7. Systemic administration of MK212 did not alter pain thresholds or anxiety-related behaviors in naive mice.​(A - H) Behavioral tests 30 min after systemic administration of MK212 (1 mg/kg, intraperitoneal injection)). (A) PWT after Saline/MK212 injection. (B - E) OFT after Saline/MK212 injection. (B) Representative trajectories of OFT exploration. (C) Total distance. (D) Time spent in the OF center. (E) Percentage of distance spent in the OF center. (F - H) EPMT after Saline/MK212 injection. (F) Representative trajectories of EPMT exploration. (G) Time spent in the open arms. (H) Frequency of open arm entries. (I - P) Behavioral tests 24 h after systemic administration of MK212 (1 mg/kg, intraperitoneal). (I) PWT after Saline/MK212 injection. (J - M) OFT after Saline/MK212 injection. (J) Representative trajectories of OFT exploration. (K) Total distance. (L) Time spent in the OF center. (M) Percentage of distance spent in the OF center. (N - P) EPMT after Saline/MK212 injection. (N) Representative trajectories of EPMT exploration. (O) Time spent in the open arms. (P) Frequency of open arm entries. Data are shown as mean ± SEM. ns, not significant. EPMT, elevated plus maze test; Sal, saline; OFT, open field test; PWT, paw withdrawal thresholds to mechanical stimuli. Further details of statistical data analysis are shown in Additional file 1: Table S1.
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Figure S8. Immunofluorescence validation of 5-HT2C receptor overexpression and knockdown. (A) Timeline of AAV injection and Immunofluorescent staining. (B) Representative immunofluorescent images of 5-HT2C receptor expression in DRN. Scale bars: 200 μm. (C) Timeline of AAV/Saline injection and Immunofluorescent staining. (B) Representative immunofluorescent images of 5-HT2C receptor expression in DRN. Scale bars: 200 μm.


[bookmark: OLE_LINK1][image: D:/2.CNS/1. Post-doctor/2. 博后科研/1. 课题与数据/3. DRN and CFA pain anxiety/1.投稿/6. 修回作图/汇总图/figures9.tiffigures9]Figure S9. Systemic administration of RS102221 did not alter pain-related or anxiety-like behaviors in a physiological or pathological state.​(A - I) Behavioral tests 30 min after systemic administration of RS102221 (1 mg/kg, intraperitoneal injection). (A) Timeline of CFA/Saline/RS102221 injection, pain and anxiety-like behavioral tests. (B) PWT after Saline/RS102221 injection. (C - F) OFT after Saline/MK212 injection. (C) Representative trajectories of OFT exploration. (D) Total distance. (E) Time spent in the OF center. (F) Percentage of distance spent in the OF center. (G - I) EPMT after Saline/RS102221 injection. (G) Representative trajectories of EPMT exploration. (H) Time spent in the open arms. (I) Frequency of open arm entries. (J - R) Behavioral tests 24 h after systemic administration of RS102221 (1 mg/kg, intraperitoneal). (I) Timeline of CFA/Saline/RS102221 injection, pain and anxiety-like behavioral tests. (K) PWT after Saline/RS102221 injection. (L - O) OFT after Saline/RS102221 injection. (L) Representative trajectories of OFT exploration. (M) Total distance. (N) Time spent in the OF center. (O) Percentage of distance spent in the OF center. (P - R) EPMT after Saline/RS102221 injection. (P) Representative trajectories of EPMT exploration. (Q) Time spent in the open arms. (R) Frequency of open arm entries. Data are shown as mean ± SEM. *P < 0.05, **P < 0.01, ***P < 0.001; ns, not significant. CFA, Complete Freund’s Adjuvant; EPMT, elevated plus maze test; Sal, saline; OFT, open field test; PWT, paw withdrawal thresholds to mechanical stimuli. Further details of statistical data analysis are shown in Additional file 1: Table S1. 
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