B4R 20214E10 4 5505 55 10

- BRIl KT -

FEREEFERTF SO ME KRG

N E R

it fE

&

R

A OE MENRWEEATTROEA RZIERRY], SO RO ERRER TS S TERE R JLOFREY DNA £
HAELZREY G, JF 7RO BB I & R R R R i B AR AR SCRES T 2 Rl gl 60 BT AR 4R B TR L
PRI A TR A TR, LA BT BE AR S L4 B S 3138 W ATE T A AR HE LA K U AR S W R TR

XKW RUAE
FESES R345

O ML R B4 — R 9 W0 TR 30 3R e B B , 2
A BROR A AR AL 1 B 3 AL AR O L
HEJE ek e LT O ) 3ty R 22 Al e . R
ERE RS A A A BB AT AL A R 2 L2
Ab G4 R HE FILT AL ST MOk 2 1 BT R
Y0 o B A0 LA B i R P R B AR, G
05 o 9 R A R UL AL A ML Rl e (o
AW T — R LAY @5 /MR AZ AL R AE
A B TG (5 T e AR vh | e 0 )5 i 9
BT REEA R EMERD S AR SO Y 5
P DR A0 LA O TP VR R T i A

—FEREZERHEPEETF

Y0 5T Y BEAS B AL JE A% VA SR i DNA FIB
HEREENHER R, B/MERITE ST
PN ZH DNA TR 45 i g% (5 ot bl 5 B 2R L, SR,
HIEH - DNA B A1 AR R & 7 HoAfb DNA 454
FIXS 20 DNA R AT R, JF 67 15 2k A 26 DNA
ThEE, I h B A, T IREE N A
DNA 7E G (0 51 b & $5E 4 1T, G €05 57 1) &5 48 40 202 5l
ST, REOEE S ML HERBXEER
i ( post — translational modifications, PTMs ) FlI K i
ATP W4 i ¥ & & ¥ ( ATP - dependent chroma-
tin remodeling complex ) , ZH #1128 o 16 i 2 X 4
HHE N R A& SRR AT W R 1L L 2 Bt A
bz ZALSE B, AT 28 T 2H 25 % DNA Fil 5

AT H . ERAREE A4 R B E (82070231)

YE# B 430000 R KFEANREBCHE(Ihmik, k),
518057  Hh [ & 2Rl 2 g B AN B BE R DI BE e R IO 14 E A S I R
(L)

WIEE . e, #88% L4 B0, B F {54 : zhihuawang@ fu-

waihospital. org

REFTEY  ATP AR RO E P EEY)
XEFRIRAEG A DOI

0 L

10.11969/j. issn. 1673-548X.2021. 10. 003

DNA AHICH B 26 Ay R — 22 83 1 % 6
PELL 2 DNA By A B #E20 Tii HCHT ATP #Y Y 4 5 &
MEZEWA 4 DI KK SWI/SNF ( switching defec-
tive/sucrose nonfermenting ) . ISWI ( imitation switch ) |
CHD ( chromodomain , helicase , DNA binding ) F1 INO80
(inositol requiring 80)5%%0 HEE A ATP K -
DNA A7, F ] ATP 7K fif i e, i ik 41 i s A R
Ko/ 20 8 - DNA 9 42 fil ok 2 {f 2% /& DNA
Gy, PR A A A G £ o N A /N AR G
BT HUR T UL g (e R AR O s R 4 4R R A
DNA I fE I HE

REFEPGREFEZMHBERN RS,
BALHE (1) 4 PTMs MBIAHEH EAEE, i E A 2
Mk % #% Biff ( histone acetyltransferase, HAT) | 2H 5 A H
FHE F2 1 (histone methyltransferase, HMT) %5, (2) M
YU Y b R BRYRE PTMs AR, W41 26 0 2 18t
fiff ( histone deacetylase, HDAC) \ZH 25 1 i FF JE /i ( his-
tone demethylase, HDMs) %, (3)iRGIHE A L 1%
JE PTMs BB i 418 R R R 2H 5, LL 4G 545 E 1Y B
SRS LG SWI/SNF & A ¥ ((switching defective/
sucrose nonfermenting ) | ¥ 45 ¥4 35 145 A1 K iy 45 #4) 45
# M ( bromodomain and extraterminal domain, BET)
ST AN — S A FTAS H T I CCCTC 2545
T (CTCF) L A miE R E RS 5 2,

ZATP kBERBEREEYE O MERRE R
9% 12 1 B 1E

HBIA 1k, AR O B g B 2ok F o ATP AR 14
Qe i E YA R DGR B LR T SWI/SNF &2 &
Y. SWI/SNF & W 16 7 s 18] 5 AT 8 i O~ 1
i 255 AV DNA J3 41 | U288 5T R B E 25, K
M S A Gk . SWI/SNF A KW K ik F 5 A

© 13 -



- BRIKE -

J Med Res, October 2021, Vol. 50 No. 10

PR S W R B, — Fh il 10 37 JE A8 1R 89 BRGL 5
BRM #f 3% A F+ ( BRG1/BRM - associated factors,
BAF) B AW, o5 — i 12 A~ 20 B #Y polybromo
5% BAF ( polybromo — associated BAF, PBAF) g4
%, BRM ( brahma) fl BRG1 ( brahma — related gene 1)
V£ SWI/SNF A% O i AL 0 L 7 0 IiE K 70 JUE 2
REHE B S0 L BRPE H AR R B b g A R
X, 4 DPF3a ( BAF45¢) . BAF250a . BAF250b % i
FRRIK S W WSRO E R 1 A

1D E R & S AR IR LB 0 UL 48 B o DA
BRG1 B9 3% 3508 &, A= J5 BRG1 L [0 %%, Jf LA
BRM &3k 3, 4.0 Uk Hh 8L B R BRGT JU)
FETHE . BRG o 45 il AH OC & P 3 35 L) A 42 4
BEE R B O IE R F . O N R BRGT 45
ODNUNRER T, B G 50 @5k BRGT JE I, 25 i 31
IR (00 R R AT (] B R A5 A ARz A8 M G
WUEF R 0N AT ZRSE) R RIGE T, X
S 5 5 X2 50 UL 200 ML ) 8 5L B 5 AH G . 7E AR 20
JIEZH 2 e R ] BB BRGL BEIA 5, O JULE 0 JILAE I 57
A T, AT 2 o B 0 R0 S R R
Hb,BRGI 8 58 KA JIE 5 O JUL 40 AR o A A1 FH AR A0
FIRBEAREAEUEY] BRGL M 3 KRB 5 OMERF 7
YA,

2. 9 B O LR o0 2 165 JEE AN AT L T 3
PO VAL JEE S22 5% 2B ) g 2 7 0 385 i 8 4 2 2
HATSs Fl HDACs Sz B AE K i 32 2R 155, 78 oL
WA, BRG1 REHE B G IF 5 HDAC F1ER iR
T B R B R A W 1 (poly adp - ribose polymer-
asel ,PARP - 1) JEE &Y, HFONAME o HLER
E H # 4% (o - myosin heavy chain, o — MHC) 3 ik [1]
B WLEK & 1 FE 5% (B - myosin heavy chain,  — MHC)
s T o - MHC JEH BT I8 A B - MHC 2 5 B 53
H AR 5 RGO LA I Y g5 HEE A TR A A O
BRG1 if "] LA 7E L Bk 3K H & 5% 6 ( myosin heavy
chain6 ,Myh6) JJLER & H # 4% 7 ( myosin heavy chain7,
Myh7) 040 BK (atrial natriuretic peptide, ANP) | i 44
K (brain natriuretic peptide, BNP) A% & 8 T [X 18 5% 4
S, 1 0 LR TG R AR RO T W R R A R
XHE7R BRG1 FIAR G A 5~ 7] BE A2 ¥ 7 O WUIE J& ALy
VIB-2 RN RS LY

3.0 WU AL O UE AR 2 8 i e O WIURESE 0 )
v S AL [ 1 s B A B AE ML, H BRGL 2 5l il &,
WFFE R I, ¥ ik S Ak 40 6 UK 339 i 0 005 52 A8 y (per-

.14 -

oxisome proliferators — activated receptors, PPARs) 23 X
0 I T 98 R B O IR B RE S2 L, HL D ) 5T 2T 4
. PPARy A% AL i i # il NF - «B 3d #f, i 1
BRG1 T P A AL A= (K 1 B1 (transforming growth
factor — B1,TGF — B1) 7E.OE T ¥ () ik . Al T
2 3 B AN R = A 0 UE AT HE 40 R,
TGF — B1 7E.0 JUE AY £ 4k {1k B 98 | 18 2T 4 240 Jifd 1% 1k F
20 W S B BT AR R SCHEAE T, H BRGL AT RO JBE
I WO OF JE B HDAC F1 PARP &4 9 5 2.0 JILIE
Ko P, 38 #0% PPARy il BRG1 3 k4% 2 I
PR A B G ik U 9 )T A T AR O e %
L o o 3 bty 5 00 M 114 i Joe B AL 35 FR0 06 97 O 1)

4.0 JUL R ot PR AR A0 o0 UL R i R O A
( myocardial ischemic reperfusion injury, MIRI) %) #5 &
A A 2 rh VL 200 T 3 6 48 A R R 2 T R Y R
FONL o 58 A5 AT sh ) S kB, 5 B AR AN B
B, N BRGL RS PEGRE BY /N AE MIRL J5 , R 8L
O WURE ZE T AR /) o U 21 248 A vl B K0 U 2 i B 4
RPRAZ . LAk, N EC AR BRGT Y BR HI ] T MIRI
Je o U PR L A0 £ 35 9 O T I T 0 S PR A B Y K
T HE— BB & B, BRGI G i 5 41 (1 H3K9
Jiit FBE T IMID2B AR ELAE T, A2 E 1 A S 1 A B 0k
vk R A0 A Y R BRVE R s LR RO, B
Z ,BRG1 - JMID2B & & W) 7E N K 4 Jfd v 4 F o v b
20 PR3 DT B0 LBk I R S . I E A
ek MIRT B -Co UL AR i 0 B 2 g 42 43k 22 0 T i
#RL,

5. D UEERE . 2t Hﬂﬂ@%(acute myocardial in-
farction , AMI) J& H F 45 07 .00 HIE /4 1M 38 22 Rl ol /D> % 5%
P 250 19O WL 200 L St i, R SR 60 RTIRBE | J2 0o 1L 58 5 0
TR AL A e Y B LA 22— DR, B A O JULRS
R I A 0 B L R SR AR 1 T LAl AMIL B8 I6 7 BT Bl
PEAEF O i BFE R B, BRGL X AMI 14 6k Ifi
BRSO LA I B A TR IR T, RS BRGL 1R BUAF O
JUUAI AR rb 8 I B 7O U O I 2 Bl R T
AMI 1) BRG1 /KF B3, H BRG1 #4 J#38 im 1 i
2L E N4 1 (heme oxygenasel , HO1) A1 A F E2
FHE A F 2 (nuclear factor erythroid2 - related factor2,
NRF2) (3 167K, LA e WL AR i 8 28046 1 00T 1
P LA A 3G ) XA BRGT - NRF2 - HO1
AR AT BB TR AMI G825 JIE B BE B % 1 — i i 2
RITHEA

6. DHVRHE LOHRE R FEOL IRIEEIE R 32



B4R 20214E10 4 5505 55 10

- BRIl KT -

JR PR 22— 2 A0 3 by v i L R e L Y
Pk Z —, BRG1/BRM AT DL i B #3245 & ) B i
e AR T E S B s 3, L SGE ] e -
Mye f3RI5 K 4E 57 1L T 22 58 JUA O U5 % s IH 7 1Y
Fak' @ X BRGL/BRM BURE Bk /N B A7 8 7
LBl PG FL P S % B, BRGL/BRM XA Bk /N
Bl 42 B L DR R A 10 8 D R A, 04 A% 5 ik i
ORI AT 3 RN R )RS,
A UL, BRGT #1 BRM S0 JULIA 0 HIEAS 5 BT 75 9

= Hth R REERFECDERRRNER

1. BRD4 : BRD4 ( bromodomain (:ontaining4)% BET
FWEAL L, 76 #1858 F (super enhancer, SEs ) JE A,
AR RN R R BT, HOT IR 2k 5%
W1 BRD4 11 2 FCo L4 P Hh o 36 B AR I

5T A B, I BRD4 2 fie ik i 2 11 A0 s o
JIg S5 1 AR 1S i 2 AE [ g 5 A 2% Bl ik ok R A A
(% e R, A A5 5 T DAl i HATp300 {2 i
NF - kB Z Btfk, M BRD4 #] LL#k 2 Wi fk i NF - kB
TR 55 1R A 58 B DA 1 38 5 - R R 2 7 0 JE il SE
fi " BRD4 38 £ b G M 4 (reactive oxygen
species, ROS) Wy 7= A= B 42 5 AE A ROS A& B 7= A= &
SEUN B D RE BT , 4 06 DK S B i I 1 A o A A 2E
i AU

BRD4 J&—Fit £ T #4222 14 25 1, E 9% Bl Bl i
PR A3k, BRD4 U 48 1 A2 4L, K s 4 BT
RG-S 58 RNA RERG 1L, NI 2 5 0 0E
B IR o 3 vy 55 i s ML o Y 22 A s TR - R ik
1E PE 5 T (9.0 JJEIE B  BRD4 {2 75 NPPA
1 NPPB 7E N B BLEE K 9 3 3 740 55, 2 5 0 LA
b SE AYIE LA 5 ik 26 KL PR AY 5% S, DT
T1REW I A Ak R

W52 A 8L, BRD4 1Y LK H BRD4 19 321k K
-5 1A St E AR DG T A A BRD4 40 i 50 T 3 A
IR R BB Ang TV TNF -« N EZ R 1 9K
- I I 2 R — A UK OT VR A AL T
(Mn - superoxide dismutase, MnSOD) (3% #E""7 . &
Z i BRDA X ey 1 O B JIE A5 0 1 A8 R 9 11
R HAT B i VR T, HAT AT BE R O L4895 9 1Y R 97
FREE

2. CCCTC &5 & N 47 o, e 10 A Ky B4 4K
(BC) BARMESD T AAMTR e 0 5 = 4EE5 M py AR, G
6 5 0 FD 45 #4351 ( topological associated domain, TADs)
S Y 0 5 7 [ 45 AL v B B S5 AL BT TR W) el 1] s

PRSE, T orFasE . TADs 76 W ¥ L K ik 40 i o1k |
REREFEHEEYFIRPEEEEN ., TADs WIE A
M P9 A R B AR ST R R A AR A . B R R
CCCTC Z54 N F (CTCF) , MRER—FMANRE S
Y, WIS S GH Ik G £ PR BE SR I A 5T, CTCF
R 11 AR 25 M 3 ) AR 241 & 5 A 2 1 A B
VER, IF LA 51 45 S5 vk Rl G A ™,
CTCF A] BH 11 34 58 + F1 )5 3+ Z [l A A5 T AR, CTCF
4560 TE TAD JU A & 4 H CTCF 80 H 25 & 7 m
TE 3 S 33 LA R R 5 M 23 Ky S5K R] R0 45 48 18PN 1 A
PEFR Bl i 53 i 356 DR 33k g 3 21

Rosa-Garrido FI A 3C FE AR B R £ 6 T A0
WLARRLEY 3D G BT i 58 1 . M1 & 3 CTCF (194
S R T R0 L EL N S AT T 3 3 A 4 0 43 4K
REAIR 200 8 P9 AR 02 4 Ak 1 i A RO JDE HE K ke il
B BeAN AT E S K S 4R A R (TAC) B/ B
JULZAH P 2% €2 5t 45 44 R BUOR R- 52 2 , Il CTCF i B /1 B
LI 2 99% TADs B8R, CTCF 3R 4% . *HR TR
A TAC AR/NELO LA ALAT HE Y2 (4 7R CTCF il 2k
ANERAG 0 BE Y 5K T T L 59 Ah K AR S RNA
SNHG16 7E.C I JE KA A vh (1) 3R 3K 8w, H SNHG16
A TR 1T fiE 2338 2 0 ) miR - 182 — Sp/IGF1 il 31 il
Ang 1 512 B EAR K. CTCF £ SNHG16 H) 5 5+
PR, AT 3 5 3R 58 0F 18 L ) miR - 182 - 5p/
IGF1 flim ik Ang 1% S 0O EAE K . B2, CTCF
{18 235 ¥4 5 B T IE o 38R X e 0 i 4 [ 454 O E R B

3. B R R M .o i 8 R % 8 B2 (high
mobility group protein b2, HMGB2 ) Fll & i B Rt 5 H
B1 (high mobility group protein b1, HMGB1) 2 & iF#%
RIEF R L 01, I8 1 455 DNA RIS 2 B /A A
Z 5% Z M DNA B, 5 &I, 76 18 K0 Bk
H HMGB1 B9 k0 /0>, B HMGB1 Ay Bk g £ 38 i Jig
JLCBEFE N 23k | 1 HMGB1 1 3k BE 2% 3k ) £ 10 461 i
LD E S R B 638120 L X S 4 & W] HMGB1 1f [
1EAE K, 3% 5 HMGB1 %F DNA 45455 B0 4/ F AT 5%

5386, Yuichi 8 0 5% & B, 0 WLAN I - HMGB2
B R AR 2 3l o B 1 OO B2 TS R LS I A B T
ATP fifi 2a( Ca’* ATPase2a) 75 14 [ AR 3 T B0 E AR K
FEIG Jincs 5 05 A 6 BE PR 2 GK 5RO E T e R
3200 78 TAC V53 A0 BE AR KB of HMGB2 193
AR TFE, B OTAC J5, HMGB2 k26 /N B2 30 i 1
7 A /0N BRI SR A 0 T R B A R T 1 0 ) S

- 15 -



- BRIKE -

J Med Res, October 2021, Vol. 50 No. 10

DI bR R Y T S, AT 0 O JE HMGB2 fY
R X W I KA A P RN, HMGB2 W] g i &
O WELR AP E ] o

Lt ®

FEF X 2R W 5% 24 B TR A5, Y 6 o o 4 R 1
TEOIER T O WU |0 7 5 3 45 0 M55 50 v K 8
(1) T A FH ROk bk 27 B A T b A R s e 0 R
SR R 3 ) D20 B R e S | % £ T R 5 R A
HiZ 5.0 MmEEmS R, RE YRR
BRG1 7EJR YT OB R H O WU JE 0 7 3 o 45 0 ik
PRI A AR R I PR %% Ak BE  (HL R SWI/SNF & 45 %) LA
AP H A ATP AR Y Y 60, 51 8 9 5 5 ) X0 Il A8 9
T AVE A A R UF 58 . R, Hi - € 3C5C S 4R
T B S A AT I TR 3] 52 5 2 PR 7 8 45 1Y 2 €8, T
(1) = 423 A 548 20 A8 R 3l 7 2 A8k gy 68 T Al K
PO A R0 W TR A S A e £ S A G s T L X
SR B 5T R 1 SRR T TSR A R DA I )
Wh R R T TR A T TS AL DL R B ) B e
Bl FVRIE 5 5 0

S % ik

1 Kivimaki M, Steptoe A. Effects of stress on the development and pro-
gression of cardiovascular disease [ J]. Nat Rev Cardiol, 2018, 15
(4). 215 -229

2 Sahu RK, Singh S, Tomar RS. The mechanisms of action of chroma-
tin remodelers and implications in development and disease [ J]. Bio-
chem Pharmacol, 2020, 180: 114200

3 Kobayashi W, Kurumizaka H. Structural transition of the nucleosome
during chromatin remodeling and transcription [ J]. Curr Opin Struct
Biol, 2019, 59. 107 - 114

4 Clapier CR, Iwasa J, Cairns BR, et al. Mechanisms of action and
regulation of ATP - dependent chromatin — remodelling complexes
[J]. Nat Rev Mol Cell Biol, 2017, 18(7) : 407 —422

5  Gillette TG, Hill JA. Readers, writers, and erasers: chromatin as the
whiteboard of heart disease [J]. Circ Res, 2015, 116(7); 1245 -
1253

6 ZE—%, JATFF, R, SWI/SNF Yo o 5 5 0 & 4 WK #0
JUE & 5 B JUE 95 2 T 114 3R L A AR LRI (). I R LR 22
i, 2016, 34(4) ;312 -317

7 LiZ, Kong X, Zhang Y, et al. Dual roles of chromatin remodeling
protein BRG1 in angiotensin Il - induced endothelial — mesenchymal
transition [ J]. Cell Death Dis, 2020, 11(7) : 549

8 Qian Y, Xiao D, Guo X, et al. Hypomethylation and decreased ex-
pression of BRGI in the myocardium of patients with congenital heart
disease [J]. Birth Defects Res, 2017, 109(15); 1183 - 1195

9 ERHME, ks, YETTEBE BRG 1O M & & MW g
EFLT]. EBROMAT A5, 2014, 41(3) : 167 - 169

10 Qi HP, Wang Y, Zhang QH, et al. Activation of peroxisome prolifer-

- 16 -

12

13

15

17

18

20

21

22

23

ator — activated receptor gamma ( PPARgamma) through NF - kap-
paB/Brgl and TGF — betal pathways attenuates cardiac remodeling in
pressure — overloaded rat hearts [ J]. Cell Physiol Biochem, 2015, 35
(3):899-912

Zhang X, Liu S, Weng X, et al. Brgl deficiency in vascular endothe-
lial cells blocks neutrophil recruitment and ameliorates cardiac ische-
mia — reperfusion injury in mice [J]. Int J Cardiol, 2018, 269:
250 -258

Riching AS, Danis E, Zhao Y, et al. Suppression of canonical
TGF - beta signaling enables GATA4 to interact with H3K27me3 dem-
ethylase JMJD3 to promote cardiomyogenesis [ J]. J Mol Cell Cardiol,
2021, 153 44 -59

Bencsik P, Gomori K, Szabados T, et al. Myocardial ischaemia
reperfusion injury and cardioprotection in the presence of sensory neu-
ropathy: therapeutic options [ J]. Br J Pharmacol, 2020, 177(23) .
5336 - 5356

Liu X, Yuan X, Liang G, et al. BRGI protects the heart from acute
myocardial infarction by reducing oxidative damage through the activa-
tion of the NRF2/HOI signaling pathway [ J]. Free Radic Biol Med,
2020, 160. 820 - 836

Willis MS, Holley DW, Wang Z, et al. BRG] and BRM function an-
tagonistically with ¢ — MYC in adult cardiomyocytes to regulate con-
duction and contractility [ J]. J Mol Cell Cardiol, 2017, 105: 99 -
109

Morrison AJ. Chromatin — remodeling links metabolic signaling to gene
expression [ J]. Mol Metab, 2020, 38, 100973

Yang YM, Shi RH, Xu CX, et al. BRD4 expression in patients with
essential hypertension and its effect on blood pressure in spontaneously
hypertensive rats [J]. J Am Soc Hypertens, 2018, 12(12): el07 -
ell7

Zhu W, Wu RD, Lv YG, et al. BRD4 blockage alleviates pathologi-
cal cardiac hypertrophy through the suppression of fibrosis and inflam-
mation via reducing ROS generation [ J]. Biomed Pharmacother,
2020, 121 109368

Anand P, Brown JD, Lin CY, et al. BET bromodomains mediate
transcriptional pause release in heart failure [J]. Cell, 2013, 154
(3):569 -582

ZAHEE, WRE. CTCF X WiZLah ¥ £ R kK & R U n & m
[J]. HPR#fEEaRE, 2020, 2. 106 - 111

Sizer AJ, Martin KA. Respecting boundaries; CTCF, chromatin
structural organization, and heart failure [ J]. J Thorac Dis, 2017, 9
(12) . 4889 -4892

Rosa — Garrido M, Chapski DJ, Schmitt AD, et al. High - resolution
mapping of chromatin conformation in cardiac myocytes reveals struc-
tural remodeling of the epigenome in heart failure [ J]. Circulation,
2017, 136(17): 1613 - 1625

Lee DP, Tan WLW, Anenenzelu CG, et al. Robust CTCF — based
chromatin architecture underpins epigenetic changes in the heart fail-
ure stress — gene response | J . Circulation, 2019, 139 (16):

1937 - 1956
(T#% 30 W)



- EZ A8 -

J Med Res, October 2021, Vol. 50 No. 10

10

14

ZR SRR, WEAL. T AN A I T T AN AR B PR R AR R 52
W[ 3], AR BB AR R PO 2k, 2020, 13(2): 172 -
176

Figueredo CM, Lira — Junior R, Love RM. T and B cells in periodon-
tal disease: new functions in a complex scenario[ J]. Int J Mol Sci,
2019, 20(16): 1 -13

Liu H, Luo T, Tan J, et al. 'Osteoimmunology’ offers new perspec-
tives for the treatment of pathological bone Loss[ J]. Curr Pharm Des,
2017, 23(41): 6272 -6278

Marahleh A, Kitaura H, Ohori F, et al. TNF — o directly enhances
osteocyte RANKL expression and promotes osteoclast formation[ J].
Fronti Immunol, 2019, 10: 1 -12

Yamazaki M, Fukushima H, Shin M, et al. Tumor necrosis factor al-
pha represses bone morphogenetic protein ( BMP) signaling by inter-
fering with the DNA binding of Smads through the activation of NF —
kappaB[J]. J Biol Chem, 2009, 284(51): 35987 —35995

Karst M, Gorny G, Galvin RJS, et al. Roles of stromal cell RANKL,
OPG, and M - CSF expression in biphasic TGF - B regulation of oste-
oclast differentiation[ J]. J Cell Physiol, 2004, 200(1): 99 - 106
Lee B, Oh Y, Jo S, et al. A dual role of TGF - beta in human osteo-
clast differentiation mediated by Smadl versus Smad3 signaling[ J].
Immunol Lett, 2019, 206. 33 -40

Zhang 7, Zhang X, Zhao D, et al. TGFbetal promotes the osteoin-
duction of human osteoblasts via the PI3K/AKT/mTOR/S6K1 signal-
ling pathway[ J].
Omata Y, Yasui T, Hirose J, et al. Genomewide comprehensive anal-
ysis reveals critical cooperation between Smad and ¢ — Fos in RANKL -
induced osteoclastogenesis[ J].
869 -877

Gao Y, Grassi F, Ryan MR, et al. IFN - gamma stimulates osteoclast
formation and bone loss in vivo via antigen — driven T cell activation
[J]. J Clin Tnvest, 2007, 117(1): 122 =132

Maruhashi T, Kaifu T, Yabe R, et al. DCIR maintains bone homeo-
stasis by regulating IFN — gamma production in T cells[ J].
nol, 2015, 194(12) . 5681 -5691

X, R, RIS, . ARTEEXT LPS JlT RAW264. 7
2 60 i 5B 2 RS AR S [ )] BRI ST AR AR, 2020, 49(9)
27 -31

Polzer K, Joosten L, Gasser J, et al. Interleukin — 1 is essential for
systemic inflammatory bone loss [ J].
(1): 284 -290

Yoshida Y, Yamasaki S, Oi K, et al. IL - 1beta enhances Wnt signal

by inhibiting DKK1[ J]. Inflammation, 2018, 41(5): 1945 - 1954
Cheng J, Liu J, Shi Z, et al. Interleukin —4 inhibits RANKL - in-
duced NFATcl expression via STAT6: a novel mechanism mediating

its blockade of osteoclastogenesis[ J]. J Cell Biochemi, 2011, 112

Loi F, Cordova LA, Zhang R, et al. The effects of immunomodulation

by macrophage subsets on osteogenesis in vitro[ J]. Stem Cell Res T-

Wu Q, Zhou X, Huang D, et al. IL —6 Enhances osteocyte — media-
ted osteoclastogenesis by promoting JAK2 and RANKL activity In vitro
[J]. Cell Physiol Biochem, 2017, 41(4): 1360 - 1369

McGregor NE, Murat M, Elango J, et al. 1L — 6 exhibits both cis —
and trans — signaling in osteocytes and osteoblasts, but only trans —

signaling promotes bone formation and osteoclastogenesis[ J]. J Biol

Kaneshiro S, Ebina K, Shi K, et al. 1L -6 negatively regulates osteo-
blast differentiation through the SHP2/MEK2 and SHP2/Aki2 path-
ways in vitro[ J]. J Bone Miner Metab, 2014, 32(4). 378 —392

Tanaka K, Yamagata K, Kubo S, et al. Glycolaldehyde — modified
advanced glycation end — products inhibit differentiation of human

monocytes into osteoclasts via upregulation of IL — 10 [ J]. Bone,

Ke D, Fu X, Xue Y, et al. IL = 17A regulates the autophagic activity
of osteoclast precursors through RANKL - JNKI1 signaling during oste-
Biochem Biophys Res Commun, 2018,

Xue Y, Liang Z, Fu X, et al. IL —17A modulates osteoclast precur-
sors’ apoptosis through autophagy — TRAF3 signaling during osteoclas-
Biochem Biophys Res Commu, 2019, 508 (4):

Wang Z, Tan J, Lei L, et al. The positive effects of secreting cyto-
kines IL =17 and IFN - <y on the early - stage differentiation and neg-

ative effects on the calcification of primary osteoblasts in vitro[ J]. Int

Shaw AT, Maeda Y, Gravallese EM. IL - 17A deficiency promotes

periosteal bone formation in a model of inflammatory arthritis[ J]. Ar-

Zhang J, Pang D, Tong Q, et al. Different modulatory effects of IL —
17, 1L =22, and IL - 23 on osteoblast differentiation[ J]. Mediat In-
(Wekm BB . 2021 —04 - 15)
(W HM. 2021 —04 -25)

(EE% 16 W)

24

25

26

Wang D, Lin B, Zhang W, et al. Up — regulation of SNHG16 in-
duced by CTCF accelerates cardiac hypertrophy by targeting miR —
182 —5p/IGF1 axis [J]. Cell Biol Int, 2020, 44(7) : 1426 — 1435
Funayama A, Shishido T, Netsu S, et al. Cardiac nuclear high mobil-
ity group box 1 prevents the development of cardiac hypertrophy and
heart failure [ J]. Cardiovasc Res, 2013, 99(4) : 657 - 664

Sato M, Miyata K, Tian Z, et al. Loss of endogenous HMGB2 pro-

- 30 -

motes cardiac dysfunction and pressure overload — induced heart fail-

ure in mice [ J]. Circ J, 2019, 83(2) . 368 —378

16
(11) . 3385 -3392
17
her, 2016, 7(1).: 1 -11
18
19
Chem, 2019, 294(19) . 7850 - 7863
20
21
2019, 128. 1 -7
22
Mol Med Rep, 2019, 19(5): 3505 -3518 oclastogenesis in vitro [ J].
497(3) . 890 -896
23
J Bone Miner Res, 2015, 30(5):
togenesis [ J ].
1088 — 1092
24
J Immu- Immunopharmacol, 2018, 57. 1 -10
25
thritis Res Ther, 2016, 18(1): 104
26
Ann Rheum Dis, 2010, 69 flam, 2017, 2017 1 —11
27

Bertero A, Rosa — garrido M. Three — dimensional chromatin organiza-
tion in cardiac development and disease [ J]. J Mol Cell Cardiol,
2021, 151 89 - 105
(A H 3 .2021 —05 -06)
(& E H 1 .2021 -05 -15)



