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BE BN RALER Y HEONFHATYE 2B E AR RARR P Ab 22 4 ¥ B F (Nerve growth factor, NGF )4 % 5% B F
RFBAYZAEFEG K R, FiE:32 RmF Mk C5TBL/6 A4 4 4. x4 40 A 48 CDYL id & A48 CDYL &k, & 8
R, AL R A5 RGE S A AR A B 35X B T P s B ) e oS 9B B il A 3R 18 5 vk X T R Bh eI, i@ iE RT-qPCR
Fo B Fi S S PP if Ao ) CDYL mRNA Fo % & i & iA K F, i it ChIP-seq #l 28% & #1 58 & 2 BiAL,, @it ELISA #] TNF-o,
IL-1B #= IL-6 & ik R F, ifiit RT-qPCR #2445 B4 2% 5-HT 4= IDO mRNA ik K -F, @i & 25 4 AL 5 e &40 m A ) 4
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(P<0.05), A% 40 CDYL mRNA Fo & & Ji &k KP4 3 PR 285 % (P<0.05), CDYL it % iA 21 CDYL mRNA #o % & ik 2 KP4
A% (P<0.05), CDYL /%48 TCDYL mRNA Fo &k & By & ik KT 8085 A 28 %AK( P<0.05 ) , B AL 20 20 7% & & 3 BrAL KP4 5t
FRLA AR (P<0.05), CDYL it & ik 20407% & & LB K T AL A 2L 4K (P<0.05), CDYL SR440 % & & S BB AL R 20 A 5
(P<0.05), B 28 TNF-u, IL-1B #w [L-6 & ik /KT 3t BB LA 7 2 (P<0.05), CDYL if & ik 28 TNF-a, IL-1B Fw IL-6 ik /KPR A8 A
289+ % (P<0.05).CDYL &i4&48 TNF-a, IL-1B F= IL-6 ik /K -T2 AE A 40 AR (P<0.05) B A1 28 5-HT mRNA ik /K- 5 fE 41 5
4%, IDO mRNA 4 i& /K P45 53¢ BB 409+ % (P<0.05), CDYL i & iA 28 5-HT mRNA & ik /K 45 7 20 F44% , DO mRNA # ik K -F 45
AR A5 (P<0.05), CDYL &k 5-HT mRNA & ik K-F & A 20 2, IDO mRNA F ik K -F 508E A 28 BeAK(P<0.05 ), A2 48
NGF,BDNF #= SYP & ik KP4 3¢ BB 28 44K (P<0.05), CDYL it & 3% 41 NGF .BDNF #o SYP 4 ik /K-F 2R 40 4%, CDYL 34k
21 NGF,BDNF #= SYP & ik R-FAAA 2091 35 (P<0.05), Z5if: 1M R4 8 8 A S AR A 407 & & S BRAL 4K L K I 7R F
#+ % NGF.BDNF #n SYP K- AR 2L B 22 o 6 F4L, CDYL i R ik 24018 M R 45 AR A gt —  hm B K s BB Andb 2 h e &
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ABSTRACT Objective: To explore the relationship between histone crotonylation mediated by staining domain Y-like protein and
the levels of nerve growth factor (Nerve growth factor, NGF) and inflammatory factors and neurological disorders in a mouse model of
depression. Methods: Thirty-two adult male C57BL/6 mice were divided into 4 groups: control group, model group, CDYL

overexpression group, and CDYL knockdown group, with 8 mice in each group. Induce depression model through chronic restraint
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stress. The center time and center distance were recorded through the open field test, and the immobility time was recorded through the
forced swimming test. CDYL mRNA and protein levels were detected by RT-qPCR and Western blotting. The histone lysine
crotonylation was detected by ChIP-seq. The levels of TNF-q, IL-1B and IL-6 were detected by ELISA. The levels of 5-HT and IDO
mRNA in hippocampus were detected by RT-qPCR. The levels of NGF, BDNF and Synaptophysin (SYP) in hippocampus were detected
by egg immunohistochemical staining. Detect the development of the nervous system and identify neurogenesis in the brain by BrdU
immunofluorescence staining. Results: The center time and center distance of the model group were lower than control group, and the
immobility time was higher than control group (P<0.05). The center time and center distance in the CDYL overexpression group were
lower than the model group, and the immobility time was higher than that of the model group (P<0.05). The center time and center
distance of the CDYL knockdown group were higher than that of the model group, and the immobility time was lower than that of the
model group (P<0.05). The levels of CDYL mRNA and protein in the model group were higher than those in the control group(P<0.05).
The levels of CDYL mRNA and protein in the CDYL overexpression group were higher than those in the model group (P<0.05). The
levels of TCDYL mRNA and protein in the CDYL knockdown group were lower than those in the model group (P<0.05). The protein
crotonylation level of the model group was lower than that of the control group (P<0.05). The CDYL overexpression group protein
crotonylation level was lower than that of the model group(P<0.05). The protein crotonylation of CDYL knockdown group was higher than
thatofmodel group (P<0.05). The levels of TNF-q, IL-18 and IL-6 in the model group were higher than those in the control group (P<0.05).
The levels of TNF-q, IL-1B and IL-6 in the CDYL overexpression group were higher than those in the model group (P<0.05). The levels
of TNF-q, IL-1B and IL-6 in the CDYL knockdown group were lower than those in the model group (P<0.05). The 5-HT mRNA level of
the model group was lower than that of the control group, and the IDO mRNA level was higher than that of the control group(P<0.05).
The 5-HT mRNA level in the CDYL overexpression group was lower than that in the model group, and the IDO mRNA level was higher
than that in the model group (P<0.05). The 5-HT mRNA level in the CDYL knockdown group was higher than that in the model group,
and the IDO mRNA level was lower than that in the model group (P<0.05). The levels of NGF, BDNF and SYP in the model group were
lower than those in the control group (P<0.05). The levels of NGF, BDNF and SYP in the CDYL overexpression group were lower than
those in the model group. The levels of NGF, BDNF and SYP in the CDYL knockdown group were higher than those in the model group
(P<0.05). Conclusion: Chronic restraint stress induces depression model histone crotonylation decreased, inflammatory factor levels
increased, NGF, BDNF and SYP levels decreased, and neurological dysfunction. The CDYL overexpression group further aggravated
inflammation and nerves than the chronic restraint stress model. Dysfunction, and CDYL knockdown has a protective effect on the
damage of new cells and immature neurons caused by chronic restraint stress.
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HIEEIbREY) Ve Ty 2 R A W] REXS IIVARAE 1 VR YT 2 G,
21 (A 2 Ak il H3K4/9/27(H3K4/9/27me) F 3L AL 7E AL 5 AR
i 6 R Al 2 e T VR RO, AR IE , 40 M L Ik B il
p300 AT LA 2 1 L G Ak, 20 8 2% S B Ak 1/2/3 Fn
Sirtuin1/2/3 W] DL BRE GBS, AT B AEIRSY CDYL 4
SR AH A T AL AR/ B R NGF R4 R 7K F
YRz NP

L R i3

1.1 SKEezh¥

32 28 JES BUAE e CSTBLG6 /N BRUFT T 2 7 0 Al A
B K /INER S B SRR S5 A T 12 h O / MEAR 345224 1 °C
MR 52+ 2%0R 1 ; A AR EWAUK . 1ESLI AT, 1/ R
TE NI 1

X RE/INER T AR M FIOK . SRS 3L 28 d,
1.3 KA HERTH

] b SE864 A 4 41 X BEZH (IE & X B/, n=8) ) 5%
HUZH (MR AE R 75 S ARE A/ R, n=8 ) (CDYL 3 ik 4
(AR CDYL (4% DNA J7 313 5o pe#] pLVX-Puro ki
VL3R4S CDYL o kA, F Yu i@ M sR 28 N 7 AR A/
fl,n=8) FI CDYL w{fik2H (#9@ CDYL THi 17 IF- 4 A
pLKO.1-Puro [Fifr , ¥ CDYL (3255 , 1 e 18 It o 4 17 34075
SAMEREALINEL, n=8)
1.4 Fik
L4l fTAMERK 0 giR A IR B 0 Pl
(45% 45x% 45 cm), Seil/NRERRET 6 min J5, 2% AT 5 min
) HR O S R RO B TR] . SERAE I « PR SE B AT — K, 40 EL /D
AT IR (15 min){Ek . 4 H/NREAMAEA 18 cm /K
(24 1 C)f¥y Plexigals [RIFF: A (EHAE 15 cm, 5 30 cm) i,
YOS B K s 185 5 min IASBAT[E],
1.42 RNA REUFASLAF PCR i i3 TRIzol 3257 )5 b 2 BUEL
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RNA, Jf-fii i % 45 f cDNA 2R3 & 7% 5% 1 ng RNA,
TaqMan F:[K 33K H7 ¥ H Applied Biosystems, 7E45 4 Prism
7000 F 4t SDS #AFHY 7500 ST PCR R4 H 47 %€ & PCR,
I RNA LMK IE A GAPDH #ik,

143 EAKMESH  WEELEN, F BCA KlE /I
m R VR . AR S DR IR G ITE 95CTF
AR, SR HE4T SDS-PAGE 4%, 3114 1h,PBS Uik, H 5%
FEFEHT CDYL (1:1000)07 7 , I 5 HRP B[ —Hi(1:2000)—
EIFE . S A IRAY PBS )5, i ImageQuant LAS 400
%5t (GE Healthcare )il idf k2% & ek (ECL)# R 52 .
Quantity One #{4:(Bio-Rad ) 7347 14 .

1.44 ChIP—seq Zr SIS ZHZH 100 wg 1 5 pg Hi &L
Pk R P4, R4 T A AR 2 R B kb ChIP-seq, ChlPed
DNA &5t END-IT DNA &2 i &4lifk, 5 Klenow B
(3'>5"ex0)(MA) 1 dATP —E&IFFH LAAE A -base 3'-dA %
Hfio K lumina )57 323k 3445 20 745 DNA I, 78 8% N4k
JHEBEIRE b AT R/ N4 (180-400 bp ). 7E 1] DNA 5| #(1llumi-
na)i#17 PCR 434 5 , & R/ NE L IR . 85 T Nlumina
GAII 5§, HiSeq HLASXS SCEHEATINT o 7R PR Z 5 ,
Mlumina &3 FEATHREAG ) o 6] bowtie AR (Kt ekl 5 1)
/NER mm10 FERIZ P 2

14.5 EBRRR R MHRIE KA SR &l A S %, R
TNF-q, IL-18 1 IL-6 f#) ELISA 2 & 7 RIEAFIE . i Bl
B (iMark )il & 450 nm ZbAYIOEEE

14.6 BRARLZEE U A FAVEERZE IR PYER 5 min, I
Wit 554 5 %4 WY PBS I E 30 min 6, X,
Yl Fldt I S et = iR Hi /& (PTM Biolabs ) 7% TBS 0.5 %44
HLL 1250 F R 2 h, YR 3 1k, AR T H(1:2000) B F
30 min, JE4ITF S AB BEFCEMER L AW —IEE . T TBS i
Ve B A, H DA Yefa Jfmisg,
L5 GEitain

FTA 5y Bl SPSS 47, HdE R n - F4{E+ SD, fir
Ao HT I PR J7 22 000 (R o BT AT AT . MK R
B oh P<0.05,

2 BR

2.1 CDYL A& hn el Bt B F0 s BE S
AEEHULH v e [0 FpC P B 5 HRZEL BTG, AS Bl ] 5t
FEA T8 (P<0.05), CDYL s FR3A 20 HhCo B[R] AT 0 R 2 e
RIZHAREAS , AN B RS R 20 Tt 1 (P<0.05) . CDYL @ifiR
L B V) R R B B OB A 2 T v, S By ) 5 AR 4T R AR
(P<0.05), (F 1),
2.2 CDYL Bi{E##%l TCDYL mRNA Fi& B RRILKF
A ZH CDYL mRNA FIER [ 57 9 15 7K F B B T g
(P<0.05),CDYL i} 33k%H CDYL mRNA FiE 4 i s K 8
REFUZH F4 25 (P<0.05), CDYL EffikZl TCDYL mRNA FI8E (1 5
TR AL AR (P<0.05) . (T 2).

1 AUl B E) A UG BE B AR Bh A i)

Table 1 Center time and center distance and stationary time

Groups Center time Center distance Dead time
Control group 7.56x 0.18 13.68+ 1.14 3277+ 2.25
Model group 436 0.12 7.52+ 0.47 81.64+ 1.32
CDYL overexpression group 3.58+ 0.33 5.38+ 0.29 104.45+ 8.37
CDYL knockdown group 6.49% 0.25 11.46% 1.15 4326+ 2.87
F 15.326 14.236 18.265
P <0.001 <0.001 <0.001

23 CDYL R A EAER E T/

BEAIZH (0.67+ 0.08) ZH 4K 1 1 & B Ak /K - Bkt B 26
(1.03% 0.16)[4AK(P<0.05), CDYL 53323ik41(0.42% 0.09)41 %
P B S B K e AR R 2 B A (P<0.05) . CDYL {40 (0.92+
0.06)Z4H 85 11 L o B AL A AR R 20 55 (P<0.05 ) .

2.4 CDYL Bi{E#P%] TNF-o,IL-1B #0 IL-6 3%

154 TNF-o, IL-1 1 IL-6 3% 35 7K - 48 % PR 4H T} &5
(P<0.05),CDYL 3 354 TNF-o, IL-1B8 F1 IL-6 35K T4k
AU TR (P<0.05) ,CDYL @4l TNF-or, IL-18 il IL-6 FikK
ST AR (P<0.05) . (£ 3).

2.5 CDYL &{&iM4 IDO mRNA Fik,#E 5-HT mRNA Fik

FEAIZH 5-HT mRNA k7K P56 IRZH FAIG, IDO mRNA
FRKF-Ae 0t B T 5 (P<0.05) ., CDYL 35354 5-HT mR-
NA FIRKPEARAILH FEAL, IDO mRNA R3A /KPR T
7 (P<0.05), CDYL @fikZH 5-HT mRNA FiksK PRIz 7
71, IDO mRNA Fik K EHAF R PR (P<0.05) . (F 4),

2.6 CDYL Bi{R#;E NGF,BDNF #1 SYP ik

120 NGF,BDNF Fll SYP ik /KAt HEL PR (P<0.05)
CDYL 135352 NGF,BDNF F1 SYP 3k /K V-4 b 15 20 P A1
CDYL #{% 41 NGF BDNF #1 SYP 2 ik 7K 5 455 78 20 T} 25
(P<0.05), (586),
3 3tig

M R B4 A 26 TC 5 AL R D) R I X 45 o ofll 8 (B 455 e g
PAE I 23 K R AR AR, DI 5 3500 240 405 3 B 248 S B AR,
PRI & —Fh Z RPN, e FIAAEE N R AL R T H &
Il IS R M R ) S A AR A RS LR S AR R
W , A58 R VAR AE Q403 IO R A R 17 B Y, ZE 41D
AISLE E8 3 4 41D L FA AT RS A [T 08 R X S 0 o 38 e 0 i
PG 145 1) (40 S AT (A2 h R AL AR 1 2 S B 1Y 223
PV o ATIFIE K BULE B 1 L Al e P SRy 7 S TS A
Rk PEPE I, CDYL 3 33k 4 41 86 1 1 5 Ak K ST 4512
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PEARA RS FAVACER AR, CDYL mfRHHE A DG Bl Btk sk i oA S AR R T =

% 2 CDYL mRNA #M1EHRFIEKTE
Table 2 CDYL mRNA and protein expression levels

Groups CDYL mRNA CDYL egg white
Control group 1.28+ 0.22 1.06% 0.33
Model group 4.38+ 0.25 3.57+ 0.42
CDYL overexpression group 7.87+ 0.54 8.48% 0.59
CDYL knockdown group 2.25+ 0.26 1.96x 0.25
F 19.236 16.324
P <0.001 <0.001
% 3 TNF-a,IL-1B F1 IL-6 Ri&KF
Table 3 TNF-« Cut, IL-18 And IL-6 expression level
Groups TNF-o(pg/mL) IL-1B(pg/mL) IL-6( pg/mL)
Control group 21.06% 2.22 11.23% 1.21 11.08+ 1.13
Model group 114.26+ 8.34 64.32+ 3.28 74.55+ 6.37
CDYL overexpression group 195.53+ 9.48 126.32+ 8.26 136.64% 10.32
CDYL knockdown group 52.26% 1.54 32.24% 4.15 31.87 3.16
F 12.324 15.236 14.228
P <0.001 <0.001 <0.001
% 4 5-HT #0 IDO mRNA FRixKkF
Table 4 5-HT and Ido mRNA expression levels
Groups 5-HT IDO
Control group 8.84% 0.16 1.26% 0.25
Model group 5.33+ 0.43 3.77+ 0.24
CDYL overexpression group 1.18+ 0.25 6.58+ 0.52
CDYL knockdown group 7.26% 0.63 1.96+ 0.27
F 19.264 15.326
P <0.001 <0.001
%< 5 NGF.BDNF #1 SYP K&K FE
Table 5 The NGF, BDNF and SYP expression levels
Groups NGF BDNF SYP
Control group 478+ 0.42 6.81+ 0.37 7.22% 0.56
Model group 2.67+ 0.32 3.82+ 0.53 4.78+ 0.41
CDYL overexpression group 1.12+ 0.16 1.15+ 0.22 224+ 0.18
CDYL knockdown group 3.55+ 0.32 5.68+ 0.37 6.35+ 0.67
F 13.849 17.826 11.536
P <0.001 <0.001 <0.001

PR RAER VN Z IR 7 S 2L BRI, O % IR B
HIAE B B B R Y SR 2R R k), AR RAE AR,
AR 4 4 i Rl ] S B T o A B A 0, AT R
L TNF-o, IL-1B I IL-6 7515 14 o 4 N7 S AR AL AL |-
P4, CDYL 3 3520 TNF-o, IL-18 Fl IL-6 7K - 4545 P o 28
B MR R RIS i, CDYL @ik 40 TNF-o, IL-1p 1 IL-6 %5
PR A NS AR, Cui M SEPIRIFSE R - 58

TS VAR A5G, - S R IRAN ELAE I, S 2 A2 i ol
LN IBTE B A R R IR S5 H DI RE , T S8 1 2 AR FA T
N EARBIFEE R B BOAROIAE R S350, s .
IDO W[ E( 5-HT f = Fidh a8t G R ™ A4, TAAREEA T
N5 S-HT G s> L2k - B i - SCIREE - & A Bk - ol o]
HE R T YI R R A P ARBIESESS R s - DO 1
A8 AR ) RS S VAR vh 13, 1T 5-HT T4 ;CDYL i3
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IKZH DO JK P8 1 R 17 75 S A B Ain iy S-HT [
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5 R0 A,
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