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Genetic deletion of GIuN3A affects depression-like behaviors and mRNA

transcriptome in medial prefrontal cortex and hippocampus in mice
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Chongqing Medical University, Chongqging, 400016, China

[ Abstract | Objective To explore the potential molecular mechanism of GIuN3A gene deletion
involved in depression-like behaviors. Methods Fourteen male adult GluN3A knockout ( KO) mice and 15
male wild type (WT) mice were recruited in this study. Sucrose preference test (SPT) and forced swim test
(FST) were conducted to measure depression-like behaviors. Then tissue samples of medial prefrontal cortex
(mPFC) and hippocampus ( HP) were collected from 5 mice in each group for mRNA transcriptome
sequencing. Differentially expressed genes ( DEGs) were screened using DESeq2 software, and some DEGs
were selected and validated by qPCR. Gene Ontology ( GO ) enrichment analysis was performed using
clusterProfiler software. Protein interaction network analysis was performed using string online database
together with Cytoscape software. Results GluN3A KO mice exhibited decreased sucrose preference ( P<
0.05) and sucrose consumption (P<0.05) in FST and prolonged immobile time (P<0.01) in FST. There
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were 740 and 666 DEGs found in the mPFC and the hippocampus of GIuN3A KO mice, respectively. GO

analysis showed that down-regulated DEGs in the mPFC were enriched in angiogenesis and neural precursor

cell proliferation, while down-regulated DEGs in the hippocampus were mainly enriched in synapse assembly,

axon development, dendrite development, axon guidance and synaptic membrane. And up-regulated DEGs in

both mPFC and hippocampus were mainly associated with cytosolic ribosome and ribosomal subunit. Protein

interaction network analysis revealed that most of the core genes in the mPFC and hippocampus were ribosomal

protein genes. Conclusion GluN3A deletion may be involved in the occurrence of depression-like behaviors

by regulating angiogenesis, neural precursor cell proliferation, synapse formation and protein synthesis.
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8 -2 B 5 A 5 AF H (protein-protein interaction
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1.7 SEabskEF PCR 247 (qPCR)

i PrimerScriptTM RT &5 &% & RNA £t
[HIZH DNA J5if% 5 il cDNA, qPCR R BiiRZR K 10 plL:
cDNA #i (1 wL) ,SYBR Green PCR mix(5 pL), 'F
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WS LN, 279 ik E L R X R A
it ARSI FESIILE 1,
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A 1E [ : TGCTCCTCCTGAGCGCAAGTACTC 107
ctin
Jz 7] : CGGACTCATCGTACTCCTGCTTGC

Roll7 1E 7] : ATCAAGAGGGTCAAACCTTCGT 150
b JZIa] : CCACCATTATACCGCCGGAA

Ros21 1E 7] : GTCCATCCAGATGAACGTGG a1
s
P S Ia] : CCATCAGCCTTAGCCAATCGG

Rosl4 1E 7] : TGCCACATCTTTGCATCCTTC s
s
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R 1E 8] : TGGCAGAGACCCCTGACAT 1o
S.
b JZ i1 : GGGCAGGTACTTGGCATACT
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agri
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. 1E 7] : AAGAGTTGGATAGTAGTCAGGCT 108
clo
S 18] : ACCTAAACGTGTCCGTAGTTCT

iE 4] : AGAGGCCCCAGCTTATTCCAA
Shank2 B 224
JZ 17 : CAGGGGTATAGCTTCCAAGGC
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Lrrtm3 - 102
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sn
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NMDAR 4t % 3k fo AMPAR 3 J& 69 mRNA &5 K F;C D 2 F A F KL E ;D GluN3A ARk A ZFA L
# p NMDAR 24 T 3k A= AMPAR T4k 69 mRNA £k K F (nyr =5, ngo=5)

2 BBk GuN3A [FXEE mRNA RiZHIFM



http ://aammt. tmmu. edu. cn

Rl 25 42 R Kool , 2023,45(15) 1645

%2 mPFC figg e Eifl/ TERET 10 ZERRIEER

PR TR X
YR IR SER
H N2 log, (ZE57417450) H 2P log,( 2574550 P
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Gm10591 -7.062 9 <0.000 1 Gm10591 -6.914 0 <0.000 1
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AT T 538, 4R 78, mPFC H PPT (2% 568 4
A 1139 ZR (18] 4A) 5 i Eyrh PPT 25 i

S31ANT AN 011 S5 ARG (1B 4B) o #4551 PPI
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R AH S i) 2 S5 3L R 0 Aderll | Pclo , Shank?2 | Lrrtm3 |
Grik3 Bsn % mRNA &3k i, X6 IL R Y qPCR 2551
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A:mPFC PR ZMEMELE;B. L PR G ZAERLE;C.mPFC P Cytohubba % B & ;D% & ¥ Cytohubba % K
A2tk 7 ARFIRS, ARG IMERNE P RES TLWGER R R T ARFORIK, T2 RAATH 53
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K CST /NG BB D 4 T W6 3 368 B 3k S sl ] 3
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R R A 5 I HE— 28 4 GluN3A 2 S5 AR A9 T fE 43 T
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ST AR, mPRC I T X5 8 22 57 3 R B 46 4 H
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