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[ Abstract]
exosomes (BDEs) of adolescent mice with depression-like behavior. Methods The experimental group consisted of

Objective To explore the differential expression of microRNAs (miRNAs) in brain-derived

susceptible adolescent mice exposed to chronic social defeat stress (CSDS), and sucrose preference test (SPT) and open
field test (OFT) were performed to evaluate their depression-like behaviors. BDEs were extracted by ultracentrifugation
(UC). The morphology, particle size, and surface marker proteins of BDEs were examined by transmission electron
microscopy, nano-flow cytometry and Western blot. The expression of miRNA in BDEs was evaluated by high-
throughput RNA sequencing. GO enrichment analysis and KEGG pathway enrichment analysis were carried out based on
bioinformatics. Results The particle size of BDEs ranged between 50 to 100 nm and they displayed a typical disc-shaped
vesicle structure. TSG101 and syntenin, the exosome-positive proteins, were detected. In the BDEs of mice with
depression-like behaviors induced by CSDS, 13 miRNAs were significantly upregulated and 4 miRNAs were significantly
downregulated. Go and KEGG analysis showed that differentially expressed miRNAs were significantly enriched in PI3K-
Akt signaling pathway, axonal guidance, and hypoxic response. Conclusion It was found in this study that exosomal
miRNAs in brain tissue might be involved in such biological processes as insulin resistance, neuroplasticity, and hypoxic
response, thereby regulating brain functions and causing depression-like behaviors.
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Table 1 Findings for the open field test and the sucrose preference test

. Sucrose preference rate/%
The total moving P ’

Group .

distance/cm Atfer Before
Control 8 2814.9+407.5 73.5%5.9 75.217.8
CSDS 10 201023108 58.3+1.4° 69.3£9.9

" P<0.05, " P<0.01, vs. control group.
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Fig 1 The morphology and characteristics of extracted exosomes

A: transmission electron micrographic image; B: particle size distribution; C: Western blot.
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A: volcano plot; B: heat map.
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Table 2 Differentially-expressed candidate miRNAs

1D log, (fold change) P Up/down

mmu-miR-7080-3p 2.485707101 0.019381373 Up
1.205495517 0.004413 68 Up
1.852095795 0.022432329 Up
3.534310036 0.041286 064 Up
1.605462 539 0.04345474 Up
2.453593094 0.049271691 Up
1.341208 546 0.020793102 Up
4.550040684 0.004992145 Up
1.007 946 106 0.019384408 Up
2.508863163 0.028459766 Up
1.205495517 0.004413 68 Up
1.919805 146 0.036728297 Up
1.065070007 0.03724532 Up
-1.674702257 0.044018453 Down
-2.02529471 0.007271901 Down
-1.076857971 0.000553 348 Down
-1.714683 354 0.026563 315 Down

mmu-miR-486a-3p
mmu-miR-5620-5p
mmu-miR-7024-5p
mmu-miR-6952-3p
mmu-miR-3102-5p
mmu-miR-574-5p
mmu-miR-699 9-5p
mmu-miR-1970-5p
mmu-miR-210-5p
mmu-miR-486b-3p
mmu-miR-143-5p
mmu-miR-328-5p
mmu-miR-551b-3p
mmu-miR-6988-3p
mmu-miR-1264-3p
mmu-let-7a-2-3p

22 5 miRNA £ 82 5 1Y(5 53l F A5 PI3K- Akt 55
K oS T A E3CHENE 2R U S miRNAAH DG PE
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M) Pt 2 ] S S BRI R, 1 iy 28 2 AP A AR DY
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(miR-210-5p, miR-574-5p., miR-143-5p%), 4" miRNA
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AN R ki 4 T H D) R 2 DG B, A B R IR IR
AR B A RRIE 2 2 B 5 R (HIF) 3R 428 ARG A
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23 B REAT R, A o Eh N 2 21 % L HIF- 1ok
kTR, S 7R HIF- Lo ik 5 T BEFIAARAE RAT K17
miR-210-5p 5 P38 7F A AR T ik B,

BEAh, miR-574-5p AmiR-143-5p W RIES 5 T Ik
By RACHUVE "0 I B RARHUAR — ol ol [ 5 3R Uk &
R B b TR RS, BIFR e 23 (R kb
ZEHAE | W2 R A, RN HIBRERG BB 2T
R IR 5 R ACHTRIIWARIE A ¢ — IR LE A e
APEIDAISAE 5 00 1 5 AP EO T AR
JUURE3 -S4 (PI3K- Akt ) {5 5538 IR AU AT 58 45 S v i S
& SRSz —, S 535 sk, AT R i 5
ZF AN SRR IR, R IR AU EL ) R N R
#E F1(mTOR) ., PI3K-AKT-mTORJE 25 $Lfit nf )37 [ 5
FIESHGEEES . 28 LTI, AT & IIAR /IS B 4
AN IMA I miR-210-5p, miR-574-5p FlmiR-143-5p% 2%
SR IREL N T RE S AR ] T B4 O | WSS A R i aod
LK PI3K- Akt 510 I .

HEIE GOMKEGGH £ 73 M & B, 22 5% 3275 miRNA
R EE R 25 5 0 A0 M A A G A K L bR K
L ERENS  Ra ERS A I ERe S i1 S AN IS
WMA N 25 7 miRN A A] BETE P AIAE # 28 n] S PEAIL | P oA
FAER o SR — IO ST 3 ok b R B R RIMDD R
Z [R] A SRR, e LA 5 5 [ {5 5 308 I8 2 P A o e
RIFIMDD B A 1 & AR AR, 14 . INHIRI2E: > 46
o K G T BB AR S T o 28 0 3 ok 2 M 342 422 T i Aol 22 [
i o $h5E 717 (axon guidance) 7E DR 2 [0l BT it 74
T HAT EEAEH], R oT R MR, FETE R S
TERLS )i A . — 2L ZH 2V B miRN AR & Pl i3 5
LS5 SRR R R Ak, AR HE R R
S o B — AN EBEEE, T TR 1R, [ MRS
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Fig 3 Distribution of the enriched GO function of the target genes, KEGG enrichment analysis results, and protein-protein interaction network

A: The green bars in the figure represent the size of the P value, the longer the line, the larger and less significant the P value. B: The red and blue bar colors represent

the level of P value, and the larger the —log,, Q value, the smaller the P value, and the higher the enrichment degree of differentially-expressed miRNAs in this KEGG

pathway. C: The darker the red color in the top twenty hub genes, the more critical it is. Green represents non-critical genes.
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