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Figure S1. The expression of c-Fos in the PrL-L5 in mice with comorbidity of chronic pain and memory impairment

The number of cells expressing c-Fos in the PrL-L5 in mice with memory impairment induced by chronic neuropathic pain. Scale bars: 200 μm. n=8 from 3 mice. Data are means ± SD. **p < 0.01, ***p < 0.001. vs Sham group. Two-way ANOVA followed by Holm-Sidak’s multiple comparisons test.
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Figure. S2. c-Fos expression in the PrL-L5 of CCI mice is primarily localised within neurons
 (A) Fluorescence co-staining of c-Fos with NeuN (neuronal markers). (B) Fluorescence co-staining of c-Fos with GFAP (Markers of astrocytes). (C) Fluorescence co-staining of c-Fos with IBA1 (Markers of microglia). Scale bars: 50 μm.
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Figure S3. Transient dampen of GABAergic neurons alleviate comorbidity of chronic pain and memory impairment

(A) Schematic of the experimental design. (B) Representative immunofluorescence images demonstrating the mCherry-labeled GABAergic neurons in the PrL-L5. Scale bars: 200 µm. (C) mCherry-labeled GABAergic neurons in the PrL-L5 and the co-labeling of c-Fos after administration. Scale bars: 50 µm. n=12 from 3 mice. (D) Effects of chemogenetic inhibition of the PrL-L5 GABAergic neurons on PWT and PWL. n=10 mice. (E) Effects of chemogenetic inhibition of the PrL-L5 GABAergic neurons on percentage of spontaneous alternation and number of arm entries during Y maze. n=10 mice. Data are means ± SD. ns., not significant. **p < 0.01, ****p < 0.0001. vs Veh group. Student’s t test in (C-E).
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Figure. S4. The ATF4 protein is mainly expressed in neurons in the PrL-L5
(A) Fluorescence co-staining of ATF4 with NeuN (neuronal markers). (B) Fluorescence co-staining of ATF4 with GFAP (Markers of astrocytes). (C) Fluorescence co-staining of ATF4 with IBA1 (Markers of microglia). Scale bars: 50 μm.
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Figure. S5. The expression of ATF4 changes in pyramidal（CaMKIIα） neurons.
Representative images showing that ATF4 (red) was co-localized with cell of express CaMKIIα (green) in the PrL-L5. Scale bars: 50 μm. Data are means ± SD. ns., not significant. vs Sham group.
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Figure S6. ATF4 regulates the excitability of L5 GABAergic neurons

(A) Frequencies and corresponding averaged z-scores of spontaneous calcium activity spikes in the GABAergic neurons on day 21 after virus injection in response to spontaneous alternation experiment of Y maze. (B) Heat map of calcium activity of the GABAergic neurons during Y-maze test. n=15 from 3 mice. Data are means ± SD. ns., not significant. ****p < 0.0001 vs CCI+EGFP group. Student’s t test in (A).
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