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[ Abstract] Objective : To explore the role and possible regulatory mechanism of hippocampal N-methyl-D-aspartate receptor subtype
3A (GluN3A) subunit in anxiety—related behaviors , ability of learning and memory, and depression—like hehaviors. Methods : Thirty
male C57BL/6N mice aged 7-8 weeks were randomly divided into GluN3A overexpression group (GluN3A OE) and control group. Re-
combinant adeno—associated viruses with (rAAV-GluN3A ) and without (rAAV—control) the gene encoding GluN3A were injected into
the bilateral hippocampus of mice in the GluN3A OE and control groups, respectively. At 3 weeks after virus injection, behavioral as-
sessments were conducted using the open field test, Y maze test, forced swimming test, and tail suspension test. Subsequently, Western
blot and qRT-PCR were performed to determine the expression levels of GluN3A , myelin basic protein(MBP) , myelin—associated gly-
coprotein(MAG) , and oligodendrocyte transcription factor 2(0Olig2). Moreover, immunofluorescence staining was carried out to evalu-
ate the development of oligodendrocytes. Results : In the open field test, there were no significant differences in the total moving dis-

tance (P=0.256) and the time spending in central area of open field (P=0.487) between the two groups. In the Y maze test, the total

number of arm entries of mice was significantly lower in the
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significant difference was observed in alternating rate between the

two groups (P=0.381). Both forced swimming test (P=0.347) and
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protein in the hippocampus was significantly increased compared to that of control group (P=0.005). The expression levels of MBP pro-
tein (P=0.019) , MAG protein (P=0.022) , and Olig2 protein (P=0.022) were significantly decreased in mice of the GluN3A OE group
compared to mice of the control group. The expression levels of MBP mRNA (P=0.043) ,MAG mRNA (P=0.032) ,and Olig2 mRNA (P<

0.001) were significantly decreased in mice of the GluN3A OE group, which was consistent with the decreased expression of MBP,

MAG, and Olig2 proteins. Immunofluorescence showed that the density of CC1" mature oligodendrocytes was significantly decreased in

the hippocampus of mice in the GluN3A OE group(P<0.001) , while the density of PDGFRa" oligodendrocyte precursor cells displayed

negligible variation (P=0.542). Conclusion : Overexpression of GluN3A subunit gene in the bilateral hippocampus did not lead to

changes in ability of learning and memory, anxious behaviors, and depression—like behaviors in mice, but led to the low expression of

myelin—related proteins and decreased density of mature oligodendrocytes in the hippocampus.
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R:CGGACTCATCGTACTCCTGCTTGC
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W4 Abbkin AT, 555 11:A24231),37 “CHREEIEE 2 h,PBS Ik
B3R, A4, 6- k-2 FL 15[ (47, 6-diamidino—
2—phenylindole,DAPI)ﬁ???Eﬂ@*ﬁ%@,gﬁﬁ*ﬁlﬁgfgﬁS min,
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