Supplementary Section
Supplementary Table 1. Primers used for qPCR and chIP assay.
	Gene Target (mouse)
	Method
	Forward primer (5’  3’)
	Reverse Primer (5’  3’)

	-actin
	mRNA
	GCACCACACCTTCTACAATG
	TGCTTGCTGATCCACATCTG

	Nr2a
	mRNA
	TGCAAGTTACACAGCCAACC
	ATCGGAAAGGCGGAGAATAG

	GluR1
	mRNA
	GTGGTGGTGGACTGTGAATC
	TTGGCGAGGATGTAGTGGTA

	GluR2
	mRNA
	TGTGTTTGTGAGGACTACGGCA
	GGATTCTTTGCCACCTTCATTC

	PSD95
	mRNA
	GCCCTGTTTGATTACGACAA
	CTCATAGCTCAGAACCGAGT

	ADAM-10
	mRNA
	TGCACCTGTGCCAGCTCTGATG
	GATAGTCCGACCACTGAACTGC

	BACE-1
	mRNA
	ACCGACGAAGAGTCGGAGGAG
	CACAATGCTCTTGTCATAG

	NEP
	mRNA
	AGCCTCTCTGTGCTTGTCTTGC
	CACTCATAGTAGCCTCTGGAAGGG

	-actin
	chIP (promoter)
	GAGACATTGAATGGGGCAGT
	ATGAAGAGTTTTGGCGATGG

	Nr2a
	chIP (promoter)
	TCGGCTTGGACTGATACGTG
	AGGATAGACTGCCCCTGCAC

	GluR1
	chIP (promoter)
	GGAGGAGAGCAGAGGGAGAG
	TTCCTGCAATTCCTTGCTTG

	GluR2
	chIP (promoter)
	GCGGTGCTAAAATCGAATGC
	ACAGAGAGGGGCAGGCAG

	PSD95
	chIP (promoter)
	GGAGGGGTGAGAACCCACCGA
	CTCCCCCTCCCCACTGCTCC





Behavioral and Molecular Correlation Analyses
To determine whether the behavioral improvements induced by HDAC inhibitors were associated with molecular changes, we examined correlations between synapse-related gene expression and cognitive performance. In the hippocampus, chronic CI-994 treatment significantly restored the expression of Nr2a, GluR1, GluR2, and PSD95, which positively correlated with long-term spatial memory (MWM), recognition memory (NOR), and short-term working memory (Y-maze) in both 12- and 18-month-old APP/PS1 mice  Strong positive correlations were observed between synaptic gene expression and MWM performance (r = 0.76–0.94, all p < 0.05), NOR discrimination index (r = 0.64–0.91, all p < 0.05), and Y-maze spontaneous alternation (r = 0.63–0.89, all p < 0.05). (Supplementary Figure 1).
Similarly, in the PFC, chronic MS-275 treatment restored synapse-related gene expression, which was positively correlated with recognition memory and short-term working memory in both 12- and 18-month-old APP/PS1 mice. Significant positive correlations were observed between synaptic gene expression and NOR discrimination index (r = 0.77–0.97, all p < 0.01) and Y-maze spontaneous alternation (r = 0.79–0.99, all p < 0.01). (Supplementary Figure 2).
To determine whether reduced amyloid pathology contributed to cognitive improvement, we next examined the relationship between Aβ plaque burden and behavioral performance following MS-275 treatment. In the hippocampus, Aβ plaque burden was not significantly correlated with long-term spatial memory (MWM) in either 12- or 18-month-old APP/PS1 mice (Supplementary Figure 3a, b). In contrast, in the PFC, reduced Aβ plaque burden was strongly associated with improved recognition memory (NOR; r = −0.91 to −0.94, all p < 0.001) (Supplementary Figure 3c, d) and short-term working memory (Y-maze; r = −0.95 to −0.97, all p < 0.001) (Supplementary Figure 3e, f).
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Supplementary Figure 1. Correlation Analysis of synapse-related gene mRNA expression and memory domains after chronic CI-994 treatment in the Hippocampus of 12- and 18-month-old APP/PS1 Mice. Pearson’s correlation analysis revealed significant positive correlations between our synapse-related gene expression and long-term spatial reference memory (a),  recognition (b), and  short-term working memory (c)  in both 12 (top row)- and 18-month-old (bottom row) APP/PS1 mice (n = 5/group). Half-open circles represent APP/PS1 VEH treated mice, and half-open triangles represent APP/PS1 CI-994 treated mice.
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Supplementary Figure 2. Correlation Analysis of synapse-related gene mRNA expression and memory domains after chronic MS-275 treatment in PFC of 12- and 18-month-old APP/PS1 Mice. Pearson’s correlation analysis revealed significant positive correlations between our synapse-related gene expression and recognition (a), and  short-term working memory (b)  in both 12 (top row)- and 18-month-old (bottom row) APP/PS1 mice (n = 5/group). in both 12 (top row)- and 18-month-old (bottom row) APP/PS1 mice (n = 5/group). Half-open circles represent APP/PS1 VEH treated mice, and half-open triangles represent APP/PS1 MS-275 treated mice. 
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Supplementary Figure 3. Correlation Analysis of A plaque load and memory domains after chronic MS-275 treatment in the Hippocampus of 12- and 18-month-old APP/PS1 Mice. Pearson’s correlation analysis was performed on our significant PFC data, where chronic treatment of MS-275 reduced A plaque load, however, did not significantly improve long-term spatial reference memory (a, b), but significant correlations between our A plaque load and recognition  memory (c, d) and  short-term working memory (e, f) APP/PS1 mice (n = 5/group. Half-open circles represent APP/PS1 VEH treated mice, and half-open triangles represent APP/PS1 MS-275 treated mice.
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