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Abstract

Background: Modern people are exposed to various stressful situations. Stress 1s a crucial factor for depression and 1s related to the imbalance of physiological and psychological homeostasis, including
brain function and structure. Stress induces the endocrine alterations characterized by the activation of hypothalamic-pituitary-adrenal axis and sympathetic adrenal-medullary system. There are many causes
of stress, and each affects us differently. However, it remains unknown how transcriptomic alteration induced by long-term social 1solation stress are occurred 1n the hippocampus regions. Therefore, we used
next-generation sequencing (NGS) to profile the transcriptomic changes in mice which could induce behavior changes after long-term social 1solation stress. Therefore, we focused on the effect of long-term
social 1solation stress on mice behavior 1n each life cycle model by age. Interestingly, we observed different behavioral phenotype 1n childhood stage compared with early adulthood and adulthood stage.

Methods: We focused on the effect of long-term social 1solation stress on mice behavior 1n each life cycle model by age. C57B1/6J male mice of Childhood, early adulthood, and adulthood were performed a
behavioral test after 5 weeks of social 1solation after 1 week of severe acute stress. we observed that 5 weeks of social 1solation led to different behavioral phenotype in childhood compared with the early
adulthood and adulthood stages.

Results: We observed different behavioral phenotype in childhood stage compared with early adulthood and adulthood stage. Long-term social 1solation-induced childhood male mice showed high social
dominance 1n the tube dominance test and increased serum CORT levels. The Gene ontology (GO) analysis of Differential Express Genes (DEGs) with significant differences revealed that they are involved
in critical biological processes and molecular pathways, such as neuron differentiation, neurogenesis, neuron development, learning or memory, brain development, and neuroactive ligand-receptor
interaction. Finally, DEGs analysis revealed that 4 candidate genes were up-regulated, and 4 down-regulated genes. The differential expression of the selected genes were verified using by gqRT-PCR and

immunohistochemistry (IHC). Therefore, we identified the effect of social 1solation on the development of sociability through age by transcriptome analysis that were associated with social behavior,
including FABP7 and Cxcl12.

Conclusions: Through this study, we can find the critical factor involved 1n the sociability that might be utilized to the diagnosis indicators or therapeutic agents for stress-related diseases.

Background Results

» ‘30fF7|E Hl Fat A

GR017| M E 5.‘*.:.'
Impact of childhoo

U+G SI PTSD P+S &’

Outcome A
Egr2
Male, C57BL/6J Experimental groups
/ FABP7 HES5 B3gnt2 ) p group
20 S - i " 20 Childhood (3-9 weeks) Group 1: Unstress + Group house (U+G)
Neurodevelopmental JLII§_'61-I-I/JLI-IEI-IE1§ 09 .51 * * .5 .0
disruption ;H!: icaliphysio I "mt 5 u : o 1 o 1 | 3 Adolescence (16-21 weeks) Group 2: Social isolation (Sl)
, : : 3 — 154 3 — 2.0 . 3~ -5 3 — 15- RN A-seq Middlescence (40-46 weeks)
Brain development Dopamine, Serotonin, E < 8 ] ot g o g 1.0 [ | ° =I= < g
« Reduced volume of the key Norudienaliae: CADA Increased risk of =3 i >3- I ° s oo % g8
bra ? : . i : [ [ ' 4 ©
.Vem(o}:.ﬂﬁsm“ﬁ' o )1, nges Glutamate testosterone, Cognitive deficits £C 1.0 ele ] £G o ¢ .I. €5 £5 10 e U+G
+ Altered functional activity, oxytocin * Psychopathology 0 g% 23 1.0 0“_:. ] 93 0.5 23 e
tract ¢ ctivity . =] = = . = i -
-l gem'g“ — * Social problems = L L 0.5 5 = - U L L 5 So0s5{ o L .I. A+S (Iness::g'?sl%}t:l:;;tnc Social isolation for 5wk Behavior
. " +
. Learn[ng and memory Q 4 14 4 [ | (single prolonged ocCilal I1solation Tor OWKs assessment
Behavior \ * Depression E 0.0 . T 0.0 T i 0.0 T , 0.0 T Body weight
* Social agﬂﬂiSﬁC"WﬂMl'ﬂW“l s e Childhood  Adulthood Childhood  Adulthood Childhood  Adulthood Childhood Adulthood L 1 1 1 1 1 1 1
v o S e Sl o| B ) ! ' ' ' t t ' .
5 P l].lp I's O * Physical health o w Start End
% e I ﬂ * Sleep disorder HES5 a n
» Eating disorder Q. o Egr2 FABP7 B3gnt2
e o 1 Q @ * % * %k
@ - — m 3.5 % 2.0 2.0 1.5+ %k %k %k %k .
o - * ok — e il — I 1T B Childhood C Early adulthood D Adulthood
I r o 2 30 * o 11 ) [ ] E | 40— 40- 50-
o 29,5 2515 | B 2 g 154 1 g . qPCR _ . . U+G
- g2 =, <8 . g2 .1 < 2104 o5 ol G G M Zaoq © —t—f— AS
(C 2 2 209 I z2 . 4" 2 2 . [ . = = nE— @ - N, S|
— E [3) E [§) I [ J E [$] 1.0 l E (8] ._-[. . U+G < — . -
= 0T 157 H 03T . 03T . o 2 =" 2 ks i = S0 .
> o mim > .IOII: >3 - 23 05- o 20 T s — 0 20 TG R o % % - A*S
(@) L 1.0 %0 . 8L 0.5 . 8L 0.5 e L = 3 / _ < Ty 2 2 e -
D ° ° S . S . ° < - A + S % ., %, el % Acute stress
,I_ r 0.5- (12 (14 (14 8 10 o — cg 10 cg 10-
5 5 0.0 T r 0.0 T r 0.0 T r 0.0 — 8888
i olaciilar analisis g— Childhood Adulthood Childhood Adulthood Childhood Adulthood Childlhood Adultlhood 0 r | ' | | I | 0 T — T T T 0 I T T T I
. K \ *e Ky , . n O - N o & v () N = N o <« v 7)) H T N ®» < v
Y IN AEYA : 0 _ S : : C < < 5 5 ¥ B o < < % % B B O < < 5 5 B B B
= —_—— H = Subordinate Dominant - u . 2 ) = Q = [
. Acute stress - P>~ - nos . Isolate cells 2 HES5 o & K] E o -E
: Inescapable electric shock stress = = DR | ! e : [72) Egr2 FABP7 . * % B3gnt2 s s 3
" Single Prolonged Stress (SPS) L!ﬁ : ; Soctal dominance : : - = 3.5 k% 2.0 ¥ 1.5 1.5
: i - (Y : f : : | ' ' 3 1 3 1
Yopr|E opes 2 : Ea—— : S g 3 30 . 3 ull | 3 . B 3 gPCR Figure 6. (A) Experimental scheme. (B-D) Changes in body weight (g): Childhood,
: o : - : : o5 2515 | °* 25 35 _
= — - — 0 2 5- | ° [ u n () ® ° O $
X147 WW = =1 : g © 20|k . -2 N TR S 2107 ¢ na SET IS e e Ty early adulthood, and adulthood. Results are presented as the mean * SEM. Statistical
o L im -.&.-: . L N o ¥ & <07 _— [ ] [ o =y = [ ® . .
‘ : : EOC = E G 1.0 ge o E© u E©C (] + .
Fiolepgties: W} ot -t Expasumis iNovetysuppressed esaing st v o315 | o s | . e . e U+G analysis was performed using Two-way ANOVA. U+G vs A+S; **p<0.01
Sy : stress stress isoflurane : - REEI o £8 104 ¢ at =9 & 0 0.57 £ Q0 054 0 0/ 0/ 0/ 0
: . : s= 11 oe 8L 0.5 5= 5= skskoksk - % % % % % . && &&&&
A aloos | g Amaga B i o gE 1] : : : . AsS p<0.0001, AS vs A+S; %p<0.05, p<0.0001, and SI vs A+S; &p<0.01,
h : Chronic s tress . . 0
: Social isolation : : L 00— . 00— - 00— . 00— . p<0.0001. U+G or AS or SI vs A+S; **p<0.01, *p<0.05, and *4p<0.01.
°0|'7| 0|'E7| . . . gy Childhood Adulthood Childhood Adulthood Childhood Adulthood Childhood Adulthood
T *VI's - : 2 A
I /\ A A ‘ sl ot e : ; . —_ ( 0 Push Sub?rdinate Dominant
Childhood: 3-9 WKS =2] L= L= ; : 4 5 P : D . & - EOE RO () w—p Y o «“w |
: _ ' . : . x : Cxcl12 Stra6 *
Early adulthood: 16-22 WKS * Unstressed-  AS (SPS)- Acute Smg'v . : : : 5 : 15 15 Ctnna1 1.5 1.5
Adulthood: 40-46 WKS ‘Group housed singly housed stress d(SI) H Tail suspension test . . . 5 o s ok ok ok - - - — 5
: 40- E [ : b e : * % % *
ulthoo : . i 1 | i | | 3= ] i g é RNA-Seq B C 0. D oo E .
< D 1.0 oo C LD 1.0 oo < D104 Mo o&° < D 1.0 I ‘I u 5 - UG o m U+G = B A+S
Z [ Z z z Nim 30- = < <
14 2 14 E 14 E Sl (4 2 [ ] e [ ] B A+S S 1504 AS 5 Sl
EC €0 =] =] C o U+G 3 - E S 100
0D 03T 03T 03 H ‘s G 6
>0 - >0 a >0 - o) A —— .
esu S = £ g 0% 2g 08 AL 20 05 o EEE "N : g :
[0} 7} [} ° m A+S £ so- £ E 50
- o (172 (12 (12 - E 204 8 50+ 8
Q 0.0 . ; 0.0 ; ; 0.0 . , 0.0 , , 0 o o
A - : « S i E Childhood  Adulthood Childhood  Adulthood Childhood  Adulthood Childhood  Adulthood _g % s e A B
+ ; A:
stress S.I: 5 weeks e av.lor test Samp lng. © g; E g 3 G H
1 week Tube dominance test Blood collection 8 c Ctnna1 Stra6 —_— 5 > 10- = - UG = 150~ AS - 150~ - AsS
‘ > > o i Cxcl12 ) .y 2 om X T 2 s T sl s AS
C57BL6/J I I I I & (@] - 20 Ll - 18 l*** il — ' i B - ' okl 8 5 $ 100- £ 100-
4] 0 0 0 ‘s ‘s s
0 1 6 8 Weeks T © 515 = - 35 . ; 35 |. ° 85 15- qPCR & 1007 & 3
(<)) <O . . < O 1.0 *T, - < O 1.0 *z$ $ = <O g g L g .
Start End - > c I > c Z € ry . Z € 0 i S S
[ 8 | :IO e xS Q X c . s x c 1.0 [] 5 5 g
© ES 10 EG ES EG 1. o U+G U+G AS Ass i & =
o g D i o 2 2 L g 2 .:l:- g 2 - 0 T T 0‘_!_I_-_
Early adulthood Adulthood ™ £8 o £ M £8 08 . £8 ,sl 12 3 12 3 12 3
B Childhood @ X ) = & & m A+S
50 50 * 50 * % R 14 (14 | J K .
e U+G 1 0.0 T T 0.0 T T 0.0 T T 0.0 T T 200 150 150
D 40- D 40+ .l | D 40- i o m A+S c Childhood  Adulthood Childhood  Adulthood Childhood  Adulthood Childhood  Adulthood = m UG = e < Em A+S
£ E el ™ : e M =| F 07 V S ® e )
S 30 ook ok k D30 O s S 30- r 8 Zfhx3 5 5 5
) o ‘© (7)) Ctnna1 — g 100 g g
3 50 © | 2 504 2 ,0- = Cxcl12 " Stra6 1.5 b 2 ;0- E A g g . g .
> > > 1.5 * * % 1.5 2.5 — *k % - O A i ] 8
S, | - 3 3 £ 3 3 3 . 2 2 : 5
0o o ° o I | ] o 3 — qPCR P = 8 8
m 10- m 101 m 10 (1] E? ° . Ea ° e ® 532.0- < S 10 .3. . - Koy J 0- 0-
o < 2 1.0 oIy . < D 1.0 40 *¢ ' m <49 n Z 5 = =) O 20- vz vz ro2z23
0 | | 0 | | 0 : | © E% s - é% o ® 2" B 551.5- J : °, néﬁ . e U+G o = N (o)
Before AS+SPS After AS+SPS Before AS+SPS After AS+SPS Before AS+SPS After AS+SPS ;E EG o EG ES = ", ©T ¢ © 1 UsG 150- s 150- s
03T 03T © 3T 1.0- Los ® o 20 0.5- oo o > > C e g A 9 A
(@) 20 0.5- 20 0.5 Z0 | - T L o0 o¢ - © = sl < sl < AS
= E=Te - — — N = =
Push Subordinate Dominant % % = % = % ~ 0.54 « m A+S L‘B 8 10 E 2 100+ 3 100
L © © © 5 5
RS 2 0.0 . o o
C ( a8 N )‘( AV )‘ q < 0 - 0.0 , , 0.0 , . 0.0 . T Childhood  Adulthood S’ £ o £ .
Childhood Middlescence Childhood Adulthood Childhood Adulthood 0 ] ]
o G

E
?
;

Figure 4. Validation of differentially expressed eight candidate genes using qPCR. (A-C) Up-regulated genes and (D-F)

1 2 3 1 2 3
¥k %k %k *k
150 - 300000 . . . . .
- m U+G 40 down-regulated genes in the hippocampus and hypothalamus. Results are presented as the mean + SEM. Statistical analysis
o~ L] P Q 150 R 150 - S 150
T % A*S 3 30 ) " was performed using Two-way ANOVA, *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001. 50— 2 mae B e E o
o ..g 100 _"S" *2. Lica % 200000 - -I. o . ™ E o E o
s ¢ ? 20- s . B A Hippocampus D Hypothalamus S 40- N : : :
— S— £ 50 £ 50 £ 50-
S o 50- 3 S 1000004 s | E He 2 a : : :
= @ 10 © 54 e D 30 T o " 0-4'!'—.1
S Q 1 2 3 1 2 3 1 2 3
. . 6 S| 3, T u v
1 1 I I : 150 150 150
1 2 3 U+G A+S U+G A4S S % g = U+G S AS S m A+S
Day = < o £ S ¢ sl £ AS
O At o 10— 3 100+ 2 100 3 100+
0 : : e
= : g g g
150 - 40- 300000- T - -y 0 5 g 50 £ 507
— uU+G — F r | | e e e
T S See, = < Sal "‘-, U+G S. PTSD P+s ¢ l_ll & < =l .
8 81 At :'2 30 y & - y Q o 1 2 3 o 1 2 3 o 1 2 3
< 8 100- + £ 200000 " . . . . .
= S =, ) Figure 7. Social tube dominance tests in childhood, early adulthood, and adulthood.
= o o = ] ? ?
-c b 20 St = r k| _- . . . .
S 8 s % 00000 s (A) Experimental design scheme. (B, I, P) Changes in body weight (g). The percentage
> o n ° (@) n " LT . . .
T £ @ 104 o I e el of wins per day for three days of the tube dominance test (C-H: childhood, J-O: early
w = J a" . .
= a oL . ol 2 adulthood, and Q-V: adulthood). Results are presented as the mean = SEM. Statistical
! 02 3 i R0 AR analysis was performed using One-way ANOVA.
ay
A
'g 24h food-deprived mouse Habituation Test
150 40- ° - 300000 (]
§ U+G :.. L i
Py A+S = =
£°] o D 30+ - =
= £ 100+ = E 200000~ 3 i
= @ ° .
Q > 4 [ g m
2 g’ 50- E 10— 8 100000 I i .. - B 800 CA 0.15 D 200 E'G 800 F 250
é s u . -§ ésoo—a&mmﬂmmgm éo_m ° 'y %150- o A %soo—ag:,?mgo %:: g g R @
’ 12 3 ’ UG AsS ’ UG A+S F §| 5w “ 3 o0s] 8 SR R 2 w00y | . § |98 En e
B 4 Cas- E s- 8- | | 3 g e | o o & ° & s 1009 Jo | 4
Day O| & 2001 A 3 0.00-—Gums—mmmr e — 2 50 o "G 200+ 2 50
= 2.0 - = y u ] 3 ) S = H [, £ L
Figure 1. (A) Experimental design scheme. (B) Effects of stress on changes in the E Sy als s E 6] g G Wo 3 A s g We 8 As As | we S AS As g uo sl A A e w6 5 A A
° ° ° [ = - 800 1.0 250 - 800 600
body weight (g); Childhood, early adulthood, and adulthood. (A) Dominant and = ) - . n 1.59 2 . N 37 3 3 s | a g ) - 2
. . . . = 2- - 4= O L60{0omm A oo § ™7 8 47 S 6004 o A & S
subordinate behavior of U+G and A+S groups in the dominance tube test: (B, C) ~ . B 1.0- ~ - & 2- S F |° - . £ 6] 5 w0 | T | o e Bha g 400 A e
. oL s TS| g 4004 A 3 g 2 400 o A £ o
Childhood, (D, E) early adulthood, and (F, G) adulthood. Results are presented as the 2 1 :ﬁ L 2, w @ Sz |8l % 5 04- wioo B ., o & i g e L
.. . . . LL 0.5- L 1+ - - = & 200- A T 02 "‘E’ i oo A o "5 200 g
mean = SEM. Statistical analysis was performed using Student’s t-test (unpair). *p < 0.05, B i' - - i b 5 1 £ 8 fow, il 1 1] moc g .
**p<0 01 and ****p < O 0001 0- , | 0.0 | . 0 I I._.'_. 0 ; I.E L ° UiG SI AS AsS M o0 U+G SI AS AsS N ° U+G E;E AS  A+S o) ’ UiG SI AS AsS P ’ U+G SI AS AsS
01, . : .
A 5 _ Childhood  Adulthood Childhood  Adulthood Childhood  Adulthood Childhood  Adulthood — s 5. R 3] N
C mli IR, . TR S .. . £ oo- 5] T g § =1
o s st — | | | | ( ) G Hippocampus Hypothalamus 8 §6°° B “E" "":“ g g oos _ - E""" e B g 2 1a0- s
(llumina NovaSeq 6000) 1 " i g 5400_ a 0-047 § o ©° . 'g i 8 o B8 AA
ATgnment g E : . . g 5200 oo § 0.02 i E 50 ] AA 2200 g 100+ :g AAA
(53,465 mouse genes; GRCm38) ¥ : B ; . r 8 1 A 3 i E oA ® . 3 504 A
\ ~ |7 e Groups ‘ Lt : ki S 000 = £ = 9°
Quant?fi/cation < ; : . -- o ol - 0 T T T -0.02 T T T T -50 T T T T . 0 T T T 0 olo T T
(HT-seq method) S '2’;:2 ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ e L ::.'_ s g ol U+G SI AS A+S U+G SI AS A+S U+G SI AS A+S U+G SI AS A+S U+G SI AS A+S
oy - “ - R~ R Ve Figure 8. Novelty suppressed feeding test (NSFT). (A) Experimental design scheme.
2 g Ji g e : NSFT monitored for 10 min. Latency to feed (B, G, F). Food consumption (C, H, M).
'E 2 9 2 9
—— = . Time in chamber (D, I, N). Time in peripheral (E, J, O). Total distance (F, K, P) in the
G | o _ childhood (B-F), early adulthood (G-K), and adulthood (L-P). Results are presented as
DEGs pathwa Total gene numbers Up-regulated Down-regulated 0 . . . .
Neuron d:ferentiation i 12 Alkbh1, B3gnt:Eg?2, Hes5, Lsm1, Ppia Cav1, Ctnna1, Cxcl12, :1pr5. Sema3g, Zfhx3 ° the mean i SEM' StatlStlcal analySIS Was performed USIHg One-Way ANOVA? *p<0'05'
Neurogenesis 14 Alkbh1, B3gnt2, Egr2, Fabp7, Hes5, Lsm1, Ppia Cav1, Ctnna1, Cxcl12, ltgb4, S1pr5, Sema3g, Zfhx3 é : Childhood Early adulthood Adulthood
Neuron development 7 Alkbh1, B3gnt2, Egr2, Hes5 Ctnna1, Cxcl12, Sema3g
| 1 ' A B C D
Learnin g or memol ry 2 Egr2 e T - " . 2 E 250 E 150 - z 80-
Brain development 9 Egr2, Fabp7, Hes5 Cxcl12, Hspg2, Myotd, Sle38a3, Tgfor2, Zfhx3a } 5 i ..5 ] ..5 o ,.5
Neuroactive ligand-receptor interaction 4 Grp C3ar1, P2ry13, S1pr5 Cluster 1 4 4 15 j b E _' (_f qg 200 - A 'lg ‘g 60— 8
H Up-regulated Down-regulated z::: ttttt 711 s : F [ § — o A 000 § 100 O A § A A
Pathways of neurodegeneration {———————— Extracellular matrix organization {—— ' Cluster 1 8 - 2 - e Sk \ g oo 2 g & g 404 o .
Alzheimer disease—;: Cell junction organization ::' Clus oo - 2 Q i i : % 1009 ©g0 AAﬁ % 50 I:I | % g A
Proteasome : : Nervous system development —— ctus = - B - =) S ’ YD = 008 o A = ] A — i Og A
Ub-specific processing proteases f———— lon channel transpon-:' CCCCCCCCC X Coslleemtioes] £ ik & - § 50— 8 g R A § 000 E B § 20 Ooo A A
‘ L e e e = = = | Se8 A 5 o
Cellular responses to stress :' PI3K-Akt signaling pathway : : Cluster 31 - - N - = ° ° ° o
DNA Repair Whnt signaling pathway-:' Cluster 32 Bl - 38 o = 0 U':'G SII AIS A4S = 0 U+G SII AIS AES = 0 U-!I-G SII AIS ALS
Pyruvate metabolism :' Signaling by PDGF : CCCCCCCCC -- - 88 q )
Oxidative phosphorylation ::' Signaling by VEGF {=======m Cluster 36 G ocown Down 10
Serotonergic synapse'::l MAPK signaling pathway———j—' z:::::: =- 130’0‘ & E F G H *
Apoptosis ::1 [Jow NF-kappa B signaling pathway ———— [ Young uster - - 250 250 200 ]
RNA degradation {——— Fatty acid metabolism :' Bod | T s 4 4 - 40 / —_ —_ = | | °
FoxO signaling pathway {———— . . . Cell cycle —. I - s - 17 N % “00% A % 200 o :,’ 1504 © o A ﬁ
" e S R I ma . H K - L2oq £ 1no- o Siw0]o o dhoge £ | o BOEa
J e LM g Upreguiated | bown [0 - 02 2 Ogg . A 808 2 OTo 2 100 o IR
® oo | Noe M o . - ) | . o |7 . 5 100- “aa g 1009 [ B 3 o
sssssssssssssssssssssssssssssssssssss B 1 . — = u
& S scoluermen N8 002‘ . = ] - . E . 0 [ | = o 1.5- E - o°o°o E A E 504 [0 =] E 50—
IIIIIIIIIIIII P Serotonergic & §fa 43 Caflna Callas CalBas Clile p=—4 Cluster 51 - i - s C 4- aQy L c 9- X @ ° [ ] = 8 aoo ﬁ £ - —
e - e U - ST e. . o@e e Clus: -- - 3 E E 1 5_ E I_ E 0 4& | 0 0 o
? ? f:f - :: e e e e e :F:: che : =-= " £ . | * 0 n £ e N 1,0- i UiG SI AS A+S U+G SI AS A+S U+G SI AS A+S
Cytosol ~ B [ iy o . = _ - - . . . . . . .
- o & & . - . =, L T S Figcure 9. One chamber test for social interaction behavior. Tail suspension test
= = > NG Sonaing | ach Bytosraision IR R Custere2 | RN ¢ E 2 ® O o1 - 3
=N e e R > @ T — -== 3] . = 0.5- m 2 L 0.5- o I (TST) for depressive-like behavior. One chamber test monitored for 10 min (A-D).
SSSSSSSS eff2aho o e o e B-catanin Cluster 65 3 BN | | u ° ° . .
& @ l - _i.,.l—ﬁ. I nlm .I- ]_E TST monitored for 6min (E-H). Results are presented as the mean £ SEM. Statistical
> @ S e N B T - L o ' 0.0 ' e T ' = ! ' analysis was performed using One-way ANOVA, *p<0.05
S &k see | © we - e O =- 2 Childhood  Adulthood Childhood  Adulthood Childhood  Adulthood Childhood  Adulthood y p g y , " PpSUUD.
P spd@ba 2 Neuronal R A:;;oééeﬂr:;:g @ : 2 Cluster71 - 36
““““““““ e Cluster 72 — I - m A4S
R R Cluster 76 R - 1 F o
Neicieus oot cames iy R o . . . . . _ n d 11 g
©e® . cooe cluster 80 ! Figure 5. Effects of acute stress and chronic stress on the protein expression levels of FABP7 and Cxcl12 in the

hippocampus and hypothalamus. Representative confocal images showing the immunofluorescence staining of FABP7 in
Figure 3. Screening of differentially expressed genes (DEGs) and analyzing for their the hippocampus (A-C) and hypothalamus (D-F). Representative confocal images showing the immunofluorescence staining
function. (A, B) Transcriptomic analysis, principal component analysis (PCA). (C-F) of Cxcl12 in the hippocampus (G-I) and hypothalamus (J-L). Results are presented as the mean = SEM. Statistical analysis
Volcano plot of differentially expressed genes. (G, I) Pattern analysis of DEGs. (H) was performed using an unpair t-test. p < 0.05, **p < 0.01, ***p <0.001 versus U+G group or childhood versus adulthood

This work/research was supported by the Korea Brain Research Institute
basic research program funded by the Ministry of Science, ICT (MSIT) (23-
BR-02-03); and by the National Research Foundation grants funded by the

KEGG pathway of enrichment analysis. (J) Signaling pathways represented by the DEGs.  petween A+S group. Korean government (MSIT) (NRF-2019R1C1C1011390).



	슬라이드 번호 1

