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Research progress on the epigenetic regulation of macrophage function by KDM6B
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[Abstract] Lysine-specific demethylase 6B (KDM6B) is an important epigenetic factor in the Jumonji C domain-containing protein
family (JmjC). It not only plays an epigenetic role in cell differentiation, inflammatory response, tissue homeostasis, and neurological
diseases, but also plays an important role in macrophage function and immune response. KDM6B is the sole member of the JmjC family
that can respond to Toll -like receptor (TLR) signals. It is activated under the stimulation of TLR signals and thereby fulfills its
function. Studies have found that KDM6B can affect macrophages by regulating the polarization of macrophages, affecting the
expression of cytokines and participating in the regulation of tumor microenvironment. Therefore, KDM6B plays an important role in
the physiological and pathological processes such as immune response, inflammatory response, and tumor. As a key epigenetic factor,
KDMG6B regulates the functions of macrophages, including the polarization, inflammatory response, and pro - fibrotic activities of
macrophages, and is expected to become a potential target for the study of immune, inflammatory, and tumor-related diseases.
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R P2 (1 B 73 7, E ELE A P 1 PR <7 R
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Table 1 Function and mechanism of KDM6B in regulating macrophage polarization
. Macrophage . . .
Disease Mechanism of KDM6B action Functional outcome
phenotype
Parasitic infection M2 Demethylates H3K27me3 to activate IRF4, promot- Immune evasion; enhanced parasite

Chronic kidney fibrosis M2
Pulmonary fibrosis M2
Atherosclerosis M2
Breast cancer M2/M1
Glioblastoma M2
Periodontitis M2
Colitis Ml
Acute lung injury Ml
Parkinson’s disease M2
Multiple myeloma M2
Spinal cord injury M1
Liver ischemia-reperfusion M2
Pregnancy maintenance M2
Diabetic wound healing M1

ing M2 polarization

KDMO6B/IRF4 axis mediates M2 polarization
Regulated by Cu, Zn-SOD/H,0,-STAT6 signaling;
mediates H3K27 demethylation

Statins upregulate KDM6B, removing H3K27me3
to activate M2 genes

miR-138-5p inhibits KDM6B—M2 polarization 1,
KDMG6B degrades B-catenin—M2 polarization |
Activates Mafb/Socs3/Sirpa axis, inhibiting phago-
cytosis and antigen presentation

Adiponectin promotes M2 polarization via KDM6B-
IRF4 axis

Activates NLRP3 inflammasome, promoting IL- 13
and IL-6 secretion

ADORAZ2A, inhibiting macrophage

apoptosis and sustaining pro-inflammatory state

Upregulates

Demethylates H3K27me3 to promote M2 gene ex-
pression

KDM6B-IRF4 axis promotes M2 polarization

Gallic acid inhibits KDM6B, reducing macrophage
infiltration and cytokine release

IL-4-STAT6-JMJD3 axis drives M2 polarization
RANKL induces KDM6B expression, driving M2
polarization of decidual macrophages

Activates NLRP3, leading to impaired phagocytosis

and sustained inflammation

survival

Promotion of renal fibrosis progression
Promoted M2 polarization; alleviates
fibrosis

Anti - inflammatory factors T pro -
inflammatory factors |

Dual role : pro-tumor or anti-tumor
effects

Immunosuppression; enhanced tumor
progression

Reduced alveolar bone loss

Exacerbates intestinal inflammation

and barrier injury

Sustained inflammation; increased
tissue injury
Neuroprotection; reduced neuroin-
flammation

Enhanced tumor proliferation, migra-
tion, and invasion

Protected blood-spinal cord barrier

Anti-inflammatory ; tissue protection
Maintained maternal - fetal immune
tolerance

Delayed wound healing

2.1

KDM6B /£ NF-«B i@ & 5 ¥ J£ R F 69785 1 A
NF-xB i i £ KDM6B i 17 F W5 41 A 4 i S 7
FEFE R I AR . ERKIBIE ST KRR
iE VR0 H, KDM6B (1) 14 1 2 W 400 i 98 oA
N2 T B2 A, FL T I NF-k B AR 38 1 AL 75 B
W 40 IS N, T 2 5 2OE e B2 KDM6B
W22 5EEFNE K E P OCEIAT T, did S
NF-xB 358 A7 21 9 E JE PRI J3 30+ 45 6 X3k, 158 280E
ST M AL 7 1 2 AR 22, AT T BB S B0 R TS
FE B KRS AR AR FR R A R e v, [ W 4 i 7
A, LPS FIF i 2 -y 0 i B M 41 g J5 , KDM6B 1
IR LR IL-18 )8 8 T X 1 H3K27me3 1&11 , 4k
et ST O A 5 48 15 200 7 0 A 1 S5 A fR
IL-1B ) R Rk, DR AN 98 E i B R K B 4 R 78

Wk FRE Y, KDM6B JE i H3K27me3 25 FF 34k #H1]
miR-146a 2%, BEMTH0E NF-kB, {2 3F E 40 e 4
SR, T KDM6B H] Pk & miR-146a It % T fie
IR 7 A R B 1 JRE S TR IR IH SO 55 R (A 0%
W 58 HPiIE 52, NF-kB-KDM6B 15 5 8 JE B 1E S Aot
YR 0 20 R B 2R (R 52 MRS A FEE S, 7E LPS
Ab R )1 5 s 20 R AT LRE /) B A miR-27h ik
FNH KDM6B/NF-kB/p65 %, FEARAE 28 FE R R IAP
2.2 KDM6B & LH /A Wt K e A=Kt 55 F 4915 B

I35 V€ B3 FE 25 11 A (serum amyloid A, SAA) I 5
(/N BR A SERE R o, KDM6B 2 5 4% SAA 15 S
PERIARMR 22, [F)IF, KDM6B AT L3k SA A H B W
20 B A IL- 1B 1L-8 A1 i 8 S8 FE Al -7~ (tumor necrosis
factor, TNF)-o %5 % MK 7 KIA, HS 5 SAA #55
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AU B TR B 1 5 5 1 5 0 o 9 v 40 i T
B I G P R T /N BT PR T ey - SR A T/ P Y0 M
A &3 B 4| KDM6B 44 1M 4 5 H3K27me3 [ 41 fl
ARZS, AT 0 1) Wk 4 e Do B v Ak, R 4 Rk R
PR AR Y5 R 45 M 28 /I B 0 52, i ok
J5 1 B 41 i KDM6B (1) 3R 1% 5 NOD ¥ 52 7k &
1 3 (nucleotide - binding oligomerization domain - like
receptor protein 3, NLRP3) % JiFt /N4 1) J0i% &2 1A
I, 0 R B o0 M6 58 RE A0 g B 97 A2 W PR R
FME S R, B4+ KDM6B i i NLRP3 %
325 (R BG4 /NS R 5 B0 R 2 Y
15 2 BBE JR 3 1 9RE B H, KR A B2 38 i TLR4/
MyD88-KDM6B-H3K27me3 i& 42 3% 5 15 20 i {2 7%
LA, 3K 2 BUBE PRI BRI 28 RE D5 75 B kS Al
fbrR, KDM6B 15 A 41 H H3K27 2 H L 1L, i@ it
Z B H3K27me3 e s A A e, W0 EL R 40 i H %
SiEAH G R 1) 2, 75 4ERF B IR 4H M 2 RE RS (1) ~F
1l B O AR
2.3 KDM6B £V 2 M & w5 X X & 6945 A

FE R P NPT /I BRAS Y v, Rz 4 i W 4
EVE IR (granulocyte-macrophage colony-stimu-
lating factor, GM-CSF) i if KDM6B-1RF4 {5 5 18 %
PE3E CCL17 [ 3% A0 43 Wk, T CCL17 AT A5 SRE AN
PEIR N A WF FUAE S, TNF-oth AT JE L 75 5
GM-CSF 734, A1 30 W 40 i 7 1) KDM6B, 13 17
3 T 00 1R AR A4 1 % TRF4 AT CCL17 25 3L [R [ %
ik, TR “TNF-a—GM-CSF—KDM6B— % JiE R B 7 1)
PRSI, 2 5 R4% 9 E P 0 LS 4ERF, RIS
R AH DG 98 (AN R ST 28 ) (19 R 3E JE R 31
05 KDMOB 8 i 1 9 25k Joft 4 J 2 11 il 2 TR
) T O 1A R R M I 4 PR ) 9 T A 4L
A P R 52 R JE AP 4 M R A R SR
2.4 KDM6B £ 24115 5 & 5 45745 6945 A

TE S il 4534 97 18] 5 LPS il ik s 40 e, A 3G
KDM6B F3A 54 I, wJ 5 350 458 4 20 i A 4k 8] 1
Jnted, KbMeB o] s i iR IL-4 5 S EEH 1L EE
Wik 28 i M1/M2 L AF) T i, 5 -5 s 1 il 45 05 9% hE I
J; 16T, ] 3@ 3 R R H3K27me3 3 4k % 1558 248 ff
TR, 4 RR AR 28 R AU HH] KDM6B [ % ik
S o 5 4T R G 0 T R D I 98 TR T )RR AR R
T PATIT 2 fift 1 it 437 4 1 8 RE SRR S R o 7E =
PERF03 9, S 9 KDM6B [ 3R 148 R 1l NF-kB 13
ST A 2P R A = X Y P R s ) AR NI 1R R =1
IR I s 3% IR R IE I A i) KDM6B (1) % 1A

E5E P, vk b B 4 IR % 98 R RE T, AT
PRI RS i -1 B Bt
2.5 KDM6B & F Rt 5 %7z 8 + a91E A
RUBERR 2 BA PUERBUER, T2 H T8 %%
PEIEAE « 22 R VR B BB B SRR AARE B AN A RE A
(75 R S 0 BB IT o TE S BOUBS R 26 , 451t
SRR 5 250 NUBE IR 2 AH DG AL E SR SE H , KDM6B i
Ik 2% F K H3K27me3, 38 WS A% B0 F Ot 20 BR R
KAMRE AW FIL-18, 12 K B 1) 78 i s b
AT KDM6B 38 AT 1 5 5 W4 i b S R A
HEA2MRIE, ZEANMSHEITEE, &0 0m
P T I S T B g B AR B R A
PO 15 25 R AE v, KDM6B 38 i 26 gt 4% MLl (i i3k
E W 20 TR R -B I 3R, AT 3 SR 47097 75 1)
98 N GX BB 5T 45 3 B KDM6B X 5 1k 20 Jfd ¢
i S L 4 A G HL B

3 KDM6B Xf E KEA AR £ 4E 1L AF R B 200

B E AL DL SN 2 Y 25 4 1 23 e 1
% S A ek AR AE ) BE R . R A i
AT E AL 0 I RN R Y, B SUIE S,
KDM6B 1 Ay |5 I 21 A 2 22 11 SR R 1 A% [ 5, ml o
WY BRI R R AT A

5 4 A Wk i £ 11 5 0T T R TR A i, T A
FHH, KDM6B 1] 75 3 I 5 v A 40 B A A AR 4 44k 4
AR ik — B R IR, 7E B kR R R Ak A
KDMG6B il it 41 % (4 H3K27me3 2 H Z: AL X — £ W
WAL, B S B 4 A R AR AT 4k R TR
AL AE KR 7-B1. i & 8 & A 2 R4 4
Ao 308 I8 DR 1), 7 9B 73R () (PR 55, g T ) A 42
53 200 P R R T AL i 07

1 3% B 4R 4k i B2, KDM6B (4 F HL 1 47
EHRR R M. WS 444k F, KDM6B i 2 Af
i) M2 B B 20 B ] ALl £ 4 A A o3 A6 s T AR
Jiti 41 4 Ak 1 KDM6B w3 i H3K27 25 F 34k A A
S5 P 1) M2 BB AL, AT A BT 2% i fil 2T ¢
TR,

4 KDM6B iz E &M B FEEF0IRETh g8

7E 2 5 B 40 i 9%, KDM6B 3 i H3K27 25 H
B BB S A R R S R Ao, FR
0 8] 5 A1 3 3 ] (A Frery B2 AR 5050 R Yt J ] J%
P, 38 i I — XOUE AL 155 W A ) A e
2 5 1 5 R R 1) i I 5 e L G B VR T IR R
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JERCPE D R RE R A5 8 R i R R, KDM6B i it
H3K27 2 H 34k B #2145 NLRP3 #65%, S 2 B e 4h
J 5 T e 5

7E B0 Z% h, KDM6B LA H3K27 2 B 36 4L A
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