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[ Abstract]  Objective To determine the transcriptomic profile of AD mice and controls by RNA-Seq, in order to
identify differentially expressed genes and reveal the molecular mechanism of AD. Methods Nine-month-old APP/PS1
mice and age-matched wild-type C57BL/6 ] mice were selected, with five female mice included in each group. Genome-
wide analysis of mRNA expression in the prefrontal cortex of AD mice and controls was performed by RNA-Seq. qRT-PCR
was used to verify the six key genes. Then, cluster analysis, Gene Ontology ( GO) function enrichment analysis, and Kyoto

Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis were used to analyze gene function. Results
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The result showed that a total of 224 genes were differentially expressed in the two groups (P < 0.05, IlogFCl > 1.0) .

205 genes were upregulated and 19 genes were downregulated. When qRT-PCR was used to validate the six key genes, the

result were consistent with the RNA-Seq. GO enrichment analysis result showed that the differentially expressed genes are

involved in immune response, inflammatory response, chemokine activity, and IgG binding. KEGG pathway enrichment

analysis revealed that these genes participate in phagosome, lysosome, toll-like receptor signaling pathway, cytokine-

cytokine receptor interactions, and the NF-kB signaling pathway. Conclusions

Differentially expressed genes related to

AD were obtained, which provides an important experimental basis for the usage of a double-transgenic mouse model to

study AD-related mechanisms and pharmacological intervention.
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Table 1  Primers used for qRT-PCR

HH 44 EEhedl YR
Gene name Primer sequence (5’ -3") Product size
S100a9 F1:CTGTGACTCTTTAGCCTTGAGCA 71 bp

R1:LGGTTATGCTGCGCTCCATCT
510048 F1:TTCAAGACATCGTTTGAAAGGAAA 71 bp
R1:AGGTTGCTCAAGGCCTTCTC

Tir F1:ATTCGCGGATGTGGTTTTCAC 116 bp
R1:AATTCTGGGGGTTGCTGACG
Trem?2 F1.CAGTGTCAGAGTCTCCGAGG 175 bp
R1:CACAGGATGAAACCTGCCTGG
Lyz2 F1:CATTCGAGCATGGGTGGC 169 bp
R1:AGAGGGGAAATCGAGGGAATG
Cise F1. ACTACATCCTGCCGGACTTG 165 bp
R1: GGGCCAATCCCACTTGGTTA
B-actin F1:GCCCATCTACGAGGGCTAT 147 bp
R1:ATGTCACGCACGATTTCC
M N P 1 2 4 5
2000 bp
1000 bp s
750 bp
608 bp
500 bp
250 bp 344 bp
hAPP
100 bp
T : M Marker, N FFIPEXT IR P FHPEXT 1 ~ 5 S B/
1 APP swe /PSTAE9 XU#HLIN AD B2/ DNA S5 45 2R
Note. M:Marker, N: negative control, P: positive control, 1 —5 represent APP/PSI mice.

Figure 1 Genotypic analysis of APP Swe/PS1AE9 transgenic mice
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Note. A: Latency of mice among the groups during the 6-day learning trial in the hidden platform test. B and C: Frequency of crossing the

platform zone as well as the platform itself in the probe trial, * P < 0.05.

Figure 2 Morris water maze test

&2 AD BIELNGURIGS HEZL RNA FEAAG N2 2R
Table 2 RNA results for the prefrontal cortex of AD mice and the control group

?j:?; {ffi(eziﬁ(z 0D260/0D280 0D260/0D230 RIN 285/18S
Con-1 494. 29 1. 86 2.42 7.5 1.7
Con-2 706. 47 1.9 2.15 7.6 1.4
Con-3 331.07 1.91 2.03 7.8 2.1
Con4 586. 62 1.8 2.16 8.6 1.8
Con-5 455. 04 1. 89 2.39 7.3 1.9
AD-1 697.79 1.91 1.83 7.2 2.2
AD-2 457. 34 1. 89 2.33 7.4 1.2
AD-3 619.53 1. 88 1.67 8.2 2
AD4 452. 66 1. 86 2.39 7.1 1.7
AD-5 802. 96 1.9 2.17 8.6 1.4

1 Con-1 ~ Con-5 B4k /N BB R4 B2 JR4H 4, AD-1 ~ AD-5 & AD BU/NEUFTAT i R 2020, 20 4% 5 1], RNA #5485 bR7E & RIN = 6.5,

28S/18S > 0.8 #1260/280 > 1.8,

Note: Con-1-Con-5 present five prefrontal cortex tissues of wide mice, AD-1-AD-5 present five prefrontal cortex tissues of AD mice, The standard for RNA

allegations is; RIN = 6.5, 285/18S > 0.8 and 260/280 > 1.8.
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Note. A: The abscissa indicates the expression of multiple genes in different samples (log 2 fold change) and the ordinate

indicates the significance of the difference in expression (-loglO P- value). The differentially expressed genes are indicated

by red dots. B: High expression is shown in red, while low expression is shown in green.

Figure 3 Volcanic maps of differential expressed genes and Heat map
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Figure 4 GO and KEGG enrichment analysis
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Table 3  Volcano maps of differentially expressed genes and heat map
I 2E SRR P ff ik
Gene log2 (FC) P-value Description
Ttr -5.53165 1. 15E-16 HURIEZEH8E N , Transthyretin
Tmem72 —4.75904 3. 66E-10 BREEE 72 ,transmembrane protein 72
Cldn2 -4.08108 6. 12E-10 BEHEE M 2, claudin 2
Folrl -3.57971 1. 68E-12 AR ZAA 1, folate receptor 1 (adult)
Kene2 —3.29427 5. 17E-11 BRI R LG 2 , potassium voltage-gated channel subfamily E member 2
Clic6 -2.39222 6.8E-16 S TEIAE 1 6, chloride intracellular channel 6
Slcd a5 -2.22334 1. 51E-06 T RBBAR R 4 5L 5, solute carrier family 4, member 5
Agpl - 1. 68066 9.29E-10 JKIBIE T 1, aquaporin 1
S100a8 —1.53256 1.31E-07 S100 454544 1 A8,S100 calcium binding protein A8
510049 -1.25226 4.71E-08 S100 #5455 8 A9,S100 calcium binding protein A9
Gpro5 3.197633 2.95E-10 G H MBI AZ K 65, G-protein coupled receptor 65
Trem2 3.349059 3. 74E-08 BEAN ML PG 521K 2 , triggering receptor expressed on myeloid cells 2
Niacrl 3. 645265 3. 74E-10 MHERAZ AR 1, niacin receptor 1
Ly22 3. 667776 1.51E-07 VAR 2, lysozyme 2
Cxcl10 3.882138 1. 14E-08 HAL IR FELA 10, chemokine ( C-X-C motif) ligand 10
Cise 3. 942664 2.22E-12 HYIE A E, cathepsin E
Tigax 4. 674897 2. 22E-05 4 2 X, integrin alpha X
ClecTa 4.774288 4.44E-11 C RIBEERI 7 KO A, C-type lectin domain family 7, member a
Cel3 4. 802679 4. 44E-10 AL T A 3, chemokine (C-C motif) ligand 3
Cst7 5.002011 4.44E-12 e R A P R 3 ,cystatin F (leukocystatin)
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Figure 5 Differentially expressed mRNAs as determined
by RNA-Seq and the validation results through qRT-PCR
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