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Abstract  AA (aplastic anemia) is a bone marrow failure disorder characterized by impaired hematopoietic
function, with its pathogenesis not yet fully elucidated. Historically, its complex etiology has been primarily attrib-
uted to hematopoietic stem cell damage resulting from immune system dysregulation. In recent years, an increas-
ing number of studies have observed aberrant epigenetic modifications in AA patients, which participate in disease

pathogenesis by influencing the expression and regulation of hematopoiesis-associated genes. These alterations par-
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ticularly involve genes related to autoimmune responses and bone marrow failure, offering insights into prognosis

and clinical outcomes. Specific epigenetic changes have demonstrated potential as biomarkers for assessing disease

status, therapeutic response, and prognosis prediction in AA. Owing to the pathogenic features and reversible nature

of epigenetic modifications, therapies targeting epigenetic mechanisms (such as enhancing hematopoietic stem cell

expansion and modulating the immune microenvironment) provide novel perspectives for advancing AA treatment.

This review outlines current research progress on aberrant epigenetic regulation in AA pathogenesis, encompassing

DNA methylation, histone modifications, and non-coding RNA-mediated regulation based on recent studies.
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Fig.1 Epigenetic pathways in aplastic anemia
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tor of transcription 3, STAT3) Al 54 MM 1% IR 45 & £
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121 @xaFHRb HEAFER—MERE
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(12 I, J5 52 54 E E H3K4M) BB .
WKW, KDM6A. KMT2D55HE N AL W] el AA
BENHEAREUEAR SR, 25AANKE
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41l id(bone marrow mesenchymal stem cells, BM-MSCs)
B/ R Ak, S R, O’CONNELL
S BRI — 4 miRNA R IA 7K P78 K 32 1 24
Jig (long-term hematopoietic stem cell, LT-HSC)# &
FZ1, H P miR-125b-5p. miR-126-3p M1 miR-155
TE B BEA M ) 3 R0k S BT A R R E
()55 4 P R AR I 50, 17 miR-196b. miR-181c. let7e
A miR-542-5p W A M 1ER - Elic &K Dlk1-
G127 55 ) miRN A 1) 44> PIBK-mTORIE 2%, M
TR b A R 4 5 RN AR I M, PR LT-HSC %
R B ROSFAE R, 4EFFLT-HSCHITIRE™ . 1X
S 5% 25 B3R B miRNATE 1 777 38 1fn 40 fR a5
PIhREAE . LUSE @t 7 M 3815 1 AA B3
BB T2 A A R DR Rk B, MR TR AE ) miRNA-
mRNAM HAEFI M, K T hsa-miR-34a-5p. hsa-
miR-195-5phsa-miR-424-5p ] GE /& I 5 T4H 434k
FUAT YA ) 4 miRNA, 31 8 A 241 5 (A LR R IA
A E QB RIEIERH . SRIVASTAVAZE HI7E AA
SR ORI RS FRAZ AH i miR-150 B, miR-145
A miR-126 N1, miR-145% & 1 b2 T8 40
LR T, R VA SO BT R LA . 7

AABFICD4". CD8'THICD19 BAH i Hh 1 A Bl %
A miRNA) 2, 45 miR-126-3p. miR-145-5pfil
miR-199a-5p*”, H:H1, miR-199a-5p LA S AEHAIE
()77 2 I B m) B Ak AR K R 7 P53 B E (transform-
ing growth factor beta induced protein, TGFBI) %
BRI HR T 434, TR miR-199a-Sp 4 i S A g iy
255 AR e v R e P/ = 151 i w1 o )
A& (mesenchymal stem cell-derived extracellular
vesicles, MSC-EV) g% 18 1 miRNA I /E FH o 2 1
il A A G2 20 0k 3 i 4 B T RRIR L B RO
I/ NASORIT I I 40 B i B A, LIS PO R 5T
R I miR-144-3p43 BT~ By 5 DR 1 2 0 16 4% 4%
HE A ) AA R B A 78 5T 4 i (bone marrow
derived mesenchymal stromal cell, BMSC)+ [JTET2.
g b, BLAX S miRNAT B8 R K AARIIE T H7 3R

&
132 IncRNA  IncRNAZ—H 4 I ncRNAZERY |
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ik, 252 MEERAYFIER, WECIE R AN A
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(10 2 35 SR R 1 A I T A4 B SR R B A Ok
1(testis developmental related gene 1, TDRGI)[13
IS TE AT 2 40 i A K R F-1(fibroblast growth factor 1,
FGFI)i5 3 BMSCHYTE 1 2.2 1M, KB IncRNAH]
RETE AART R AL st 520 BMSCI I FE A1 431k
RIFVER . FGF LB 23t TDRG 15: K 5 8 ¥ X 35
IncRNA ) ALK S AA B ) BMSCHEFE, 7242
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2 AARIRINEZ EIFEY)

HAT, 55 010 R s A% 2% 28 4k ©A E S 78 i
iE R AL 7% 55 07 T B R ¥EAE R, — ks m R
WA 57 A0 Ak F B L R A 9 005 TN 1) A b B
BT 71, 9 P G T SR A8 SR, AR 254
& C NG R K B . WEIDNERZ: P93 i 4 #r
15 1A IV A A 5 4 68 AH O I = AN CpGAL #3 [
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IR E AL I (aspartoacylase, ASPA)FiE IR — FE i
4C(phosphodiesterase 4C, PDE4C)|N ) DNA H 514k,
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Y1 P e FL I R, B PRDMSEE R AT B
BELE B ZR B AE I EDAR B, Si4b, AR,
miRNAZKF 7] 58 A BT AATR T S N K T 1)
ELEAREY), BN miR-126-5p) E ik 5 AABE 1Y
YT IO A 9E (AUC=0.79)5) ., miRNA 7] FH
LA AA SMDS, L4161 AA. 246 MDS ## IfiL
FREAH FImiRNAZET IR /87, KBS MDSAH L,
AAF miR-1. miR-22-3pFl miR-424-5pH) K IE & %
TS, Ak, J0H miR-150-5p )22k AT 41 & 7Y
AR AS P4 71 Ml (severe aplastic anemia, SAA) 34 4
JE I TR M35 AL, S8 A miR-150-5pakF /= SAA
() —Ffr s Y 11697 T VER

3 AAFBAENRIWEEF BT A

RKMBE TR BS T T AR R B A
BT JTEERIE O, AR T AATE 1E B R M A% 2297
%, MUTRE T2 588 ERZinyr i, #U
LR TT AT LIS #% B2 TG & (transposable elements,
TEs) %55, 1X LETEs % s AT v] LUAE R S i 1
P, IR IT SR AR K 22 IS
3.1 DNAFEALIETH

25 WAL 2 W S5 FOMBAE R 5 7, B0 g 2
() A IR EAT T T, T RE N AAREIT R L0
F . BRI, DNAZE HEUBE TET 20 I+
YU R A AN F RS 2 OC E L 7R F O R
20 R AR TR P A AR D 1 R B i /R A
# (thrombopoietin receptor agonist, TPO)3Z &A1,
ULEERAE AARTT SUEER 7Sk A1, 4525264 Ja AA R
F ISR R RS FIE 55%, I H R ZH N E#H T
15 S A e IR S 52 A 10 ISR B, S
THMERERS B 245 & TET2 AL S5 3k, #0300
SRS 1, (R TET25F A4 A4 3 if 140 40 i (hemato-
poietic stem/progenitor cell, HSPC)¥ 4, 1X 1] §E /&
& LSRR,
3.2 AEBEBRENATF

R R 2R H 3L #5 #2185 5(protein arginine
methyltransferase 5, PRMTS) & — it IIAYFS 20 B2 FH &
RN, FEMAGAEAMAEAE D ERRB IR
FEIRTRR — B34k, 0T ThURE i 01 1 T4

N Dy RE AR e ME RO 2L, fE AATR B VRIT G
J73 G HNEGR TT ICA IE MRE 2 TR T PR
ARTT, AT AAR S FER1K69.67% . 1E— I
Jif i LR R 2l R & CsATRIT AAZDN R AL 1AL
HHF R, 55 A CsALCEARLL , CsATRA it (7] 78
Ji 41 (umbilical cord mesenchymal stromal cells,
UC-MSC) &3 TR H 3L, B2t 7 AA/N
BRI L P B A, X B AT DAk — A e S g% S i 10
3.3 AERECHBUESHIHIF]

AR, A ARSI 3G 40 M R LN AA
POt TR BIRIT T 5t . ASKARISE VELIE B BEHOA
5i, I 20 8 82 LA B4 ) 700 i (nico-
tinamide, NAM)X} A 283 Ifil 40 Mg ik AT AR 409 31
HEE BRI, NAME Z 158 7 & S84 3547 (bone
marrow-like niche, BLN)i& I -4 A fi*) 3% 5 A1 e 5 R
1, AT R AR N W2 o T I R
FH3RBE 1 58 AR5 i 1f B A o CD 34 4 A 25 B il 119
BN . L ET A ZR E2(dimethylprostaglandin
E2, dmPGE2)if it 34 i 45 & i 40 B £ P ()i 1
A 2H B 2 SR B DUERAE ST R 1(Sir-
tuin 1, Sire]){)ZFRIEKFAE M, DU R ME & B
p53(tumor protein p53, p53)FIA A ZH 45 H H3K9
AHAK16 1AL, FFild g 2o A MDNAS 1, I
05 240 0 R R 3 I T 4 AT REL 40 i 1) 4 R
2% e AV T4 1) 371 ok 186 n 20 2 1 2R KR
R E 36 L0 M R A 718G, ) 2 JF T L4
T I A A PR 7, T RS B 2K AR 4

4 R

DUARHIE 7T 3R B, SR WEHE 2= 42 "] RETEAAT R
TALE PR E A . DNAF L. 4HE A eihifn
ncRNASE R ULEAEATL ] 1 57 #15 0] B8 52 i I AH ¢
FEARERIE, N SECE G MR =m. 280, H
AT RIS AL 2 7E AA TR BT 08 AT S AR B, F
BAERR SV ZE R, 87 R WL IE AL AH ¢ UKL TP 79 A5
AU DL o - 3 1 A AATE R KU, 7R
AR BAS AN EE . LWL 75 M 245 5
B ERASTE, AR R EAL A5 2 8] ) AN
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