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[ Abstract]  Parkinson’s disease (PD) is a common progressive neurodegenerative disease mainly affecting
the motor system. Various genetic factors and cellular mechanisms underlying PD have recently been discovered.
Emerging evidence suggests that epigenetic modifications play a very important role in the pathogenesis, prevention,

and treatment of PD. Epigenetic modification mediates genetic and environmental interactions mainly through complex
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interactions of DNA methylation, histone modification, and non-coding RNA, thereby affecting expression in the

absence of changes in DNA sequence. In this review, we summarize the epigenetic modification mechanisms involved

in the pathogenesis of Parkinson’ s disease. In this review, we summarize the epigenetic modification mechanisms

involved in the pathogenesis of Parkinson’ s disease. Recent studies have found that traditional Chinese medicine can

participate in the regulation of abnormal epigenetic modifications in the treatment of PD. Traditional Chinese medicine

benefits from its multi-level and multi-target regulatory effects, and various traditional Chinese medicine monomers,

compound prescriptions, and techniques have been evaluated, confirming that this is a promising approach for

improving symptoms in PD. This review summarizes the mechanisms by which epigenetic modifications contribute to

PD, explores the role of traditional Chinese medicine, and provides new ideas for clinical treatment and drug

development in PD through epigenetic intervention.
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#53K ( substantia nigra pars compacta, SN ) 5 F 1
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1 RMiEfEZE

TR LI AUE— R AR HE AR,
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(AT Y WSS A T s i A% T B
DNA W34 42 (B i, 3 2 5 RNA Ok F
AP0, o DNA T AR FF U85 T 1) i v e
o B LA SRy 5 — B L I I BE (5-methylceytosine
5-mC) (At 27 S AN 5 i, 35 g — B35 1R — &5 IR %
( Cytosine phosphate guanine, CpG ) & i % {17 T F&
R 3l s R 5 X3k, CpG 5 H 3RS 5 3
PRI 22 3K 0 PEAR DG 78 CpG 5 7= 5-mC 5531
DNA FHJEAL ] DLl g 0 J57 5 5 %% b A -5 0 3
SRR UTER . H i 2 Y AL B AL
HEH OB HE A P RS HE RO
132 2H 5 M £ BE AL T ( histone acetyltransferase,
HAT) F1 ¢ 5 H Wi £ Tk B ( histone deacetylase,
HDAC) B shAS s X — i B Ak LBt fe )& T 41
EHBMW R —F . JE4 5 RNA ( non-coding
RNA ,ncRNA) 43 F 75 J& B 19 4 55 | e 05 98 15
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L PD % DNMT1 7K P8I, DNMT1 4 15% &3k
LA SNCA SEH 1 HI ALK 4if5 Tau
HH MW RUE M KX EH Tau £ K ( microtubule-
associated protein Tau gene , MAPT) J& K [F]A£ & PD
1o A K B PR 22— oA PD 4 5k R 4H G Ik
5% ( genome-wide association study, GWAS) H1 il
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nucleolar RNA 2-1,SNORD2-1) ZH i {525 P450
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subfamily A member 1,CYP1A1) FI#ERE A 450
032 A 1% S R I 1 ( discoidin domain receptor
tyrosine kinase 1, DDR1) [ 3 K Y77 7E B i 22 7
DNA HUEAL IR
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o ( tumor necrosis factor-o, TNF-a ) ) J3 8l F
DNA 1) AL FR AR T PD S8 35 HAB AN X, H.
5 %R F AP-2 (activating protein 2, AP-2) Fll Spl
('specificity protein 1,Spl) B 4h A WA FrFEAIR,

T3 TNF-a 15 30+ 16 PEFEAR, DA B &8 oxf T
PLARAE T 1 U A BT AR R,
eI o 240 J v 3t 48 Ak 10 i A 15 4 0 RS 2
&y % B B F 1 - a ( peroxisome proliferator
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JREEF S H AR DNA B s Dh e B At
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H A AT H A B SR AL 4 L R 2 o A
T 3R LB S PD AHOCHE A SNCA |
MAPT ,PARK7 1 PRKN2 JE[H (19335 Z R A 7E 25
YK & ,H2Bk15ac \H3k9/ 14ac \H3k27ac ,H3k56ac
I Hak12ac 7 53 19 Z BEAL K- _E T, A3
RS & H3k27ac 17 5 L BEALKSF E 51
a-Syn BRI, TP B L IBATERZ, [H
WITESET: PD B I 21, 2 T SNCA B9
X AT LWL 2 H3 R e s 4, 0 H S
SN H1 ou-Syn 7K B A 52 TE AR OG , BE [] 508 ik B2 A1
T DA #ZICH Y a-Syn /K5 5% HRALAH L, PD
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BE TP IR B R 4 8 1 AR 7 £ H2AKSac
H2Bk15ac \H3k9ac 1 H4kSac 547 i, HE
H Sk ie i 2 kAR e H3 B A 2454 1, 7
R bg SH-SYSY ZH s & A1 PD /B 35 #% &l p,
H3k9mel \H3k9me2 & H3k4me3 i 15 |- 20 & 14 H
HeAbIKEI s S 30 SNCA it 33k 3k 5] i ¢
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miRNA ) | & 5 9F 4 i5 RNA ( long non-coding
RNAs, IncRNA ) . /N1~ RNA /NIl RNA Fil
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miRNA J&H 20~ 22 44 R 41 W 19 IF g 5
/INRNA 43F, miRNA 7] DLJH 5 SNCA \LRRK2 I
Parkin 5§ PD JER BRI, EAT5H mRNA /9 3°
—3E B IX (3 -untranslated region, 3’ -UTR) 54,
S 2L PR DT B ok A B AR B S 1e) mRNA R
fi# > miRNA-7 i1t 5 mRNA 19 3°-UTR 254
KA -Syn {35, LABE fin A 2840 41 i 431k
P 5, AT A A il 22 4 L P o-Syn SR A4
MY JFEEF4E . miRNA-7 BEAI o-Syn 7KF- (43X FhAIL
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2 IF H e SRR i 2068, miR-133b
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FIR W EREAR, AT 52 e 2] ARG K BRI 35 524
H 2 PR RE S TE A A7 , miR-133b BE T A f
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H R B miR-126 MY 235, #1317 A\ SH-SY5Y 4
MR i IGF-1/PIBK A5 5455 ¥ 1 2840 XoF
MZFER 6-OHDA 1.5 Bk, R B I T X pf 22
AR E IR S, I B i s 2 i sE T
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5 A R SCBREE 1, B2 o-Syn B9 S AL T
o-Syn L F TR T 00 [ WERE 0 — F IR
Y1, BRER IR R AE SH-SYSY 4 Jif #5278
] P & B2 miR-224 miR-379 Hl miR-26b 1)
IR INAT Y S SU AEY & B miRNA-26a B %
THSET A OCE U4 1 ( death associated protein
kinase 1,DAPK1) & Al i # 3k, DAPK1 fE R T
(14 1E 1] 95 IR ] A2 2F o-Syn B BERR 1L, S0 o-
Syn REM MR, T 52 M 1 2 /IMA R 4
TESZI A il miR-26a 5§ [ 18 DAPK1 n] - E(#f
AN o-Syn A 22 L RE A 22 0T 1) 48 Y
ST Mz B B AT, U0 BRI T & 1 ( Sirtuin 2,
SIRT2) A f# fb «-Syn B ML & W1k, W55 & 8E
miRNA-486-3p 7] 5 SIRT2 f 3’ -UTR 45 & &
Wi SIRT2 F4 %% 5%, miRNA-486-3p W] 3 1 [ ik
SIRT2 HYFIEIKF- AR50 o-Syn 755 1 SR 4L il 3
PEPO S — 285 UL ) miRNA A5 miR-30,
miR-29 let-7 .miR-485 .miR-132 #1 miR-133b 7E4}
SRR APl & B I, 3R A R RE AR ] AR iR
S miRNA A846 090, A B 3551 PD
KA RV R AR AL, 78 2 TR B o1 R A
AU E PD B SRME miRNA 22406 A Bh T 97 &
PD 2 Wl s 1 F B
2.3.2 IncRNA 5 PD

H—RE LIRSS RNA J& IncRNA | H K
R 200 AMZAFER . ST PD R SME LR
4N IncRNA f9215RF  SARIEKIZ 458 3¢
F] 13 4~ LAY IncRNA A1 31 A4~ F ¥ 19 IncRNA
HZRIR A AL 2 3 5 5 43 B At 52, RT-qPCR 5 IR
52 N YER) IncRNA F345 BTB 45#435, .CNC &1
2 X camp B B BT 1 7] o S L RNA 1
( cAMP-dependent protein kinase inhibitor alpha
antisense RNA 1, PKIA-AS1) 48, I & /Y IncRNA
45 PAR-3 5% 20 Mo A 14 98 45 ¥ 2 SC RNAL
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(PAR-3 family cell polarity regulator antisense RNA
1,PARD3-AS1) NBR2 1 MORC2-AS1 %, 152 5
THASE NS 5% SR ATP B PE AL
il , FL PD A v fig 2 S5 350 %% 350 X104 B 15 51 43 A
R 87 M2 F B IncRNA, H H IncRNA
AL04943 3 |3, IncRNA AK021630 &35 M,
AR IMIF T 2 B, IncRNA AL04943 5 IncRNA
AKO021630 433125 DA #2250 1) 40 i 08 1~ A A7
WP AR S YANG S50 3l i S BE 51 43 bt
PD S SMNE AR A0 IncRNA B3R iE, &
IR IncRNA HOXA-AS2 A DLt 5 PRC2 &
WA EAE I R s 1% F/E TR PGC-1a
SRAH T /N 40 AR £k ; HOXA-AS2 i 3 /)8 i Jit
S M1 B AL I H M2 #24k, 11 HOXA-AS2 fil
BRATA5= 1k ML /)N J5 40 i 5% i 5 oy S0 2 /D e I
YA AL A M2 PR e A, 3 T 235 /s G B
FEMR, 5 —THF5E R, PD 25 6 4 IncRNA
F1 PD /M 3 4> neRNA B9 R, 7] 53 SN
SNCA mRNA 7K 2480, B /Mo LRRK2
H1 PINKI mRNA 7K F 9 8 35 B A, XIESE T
IncRNA AR K5 PD K2 23k 2 0] A 54
BEPEY D PD AMAHT IncRNA fY R A R 1K K -3
(long non-coding RNA maternal expressed gene 3,
IncRNA MEG3) Fll £ {4 & ik 3£ K] - 8 (long non-
coding RNA maternal expressed gene 8, IncRNA
MEG8) MZRIEKF- TR, 755 PD B#F IRz
SREIR A BB RN 9 0 B By 3 7 4 U AH 56
25 b AESRES RNA ] LI i 26 sk AL A ML 1 750
PD MY,

3 MEAHBEBIRINEEZNHEE
J7 PD

PD i ik J& B < BOUE” g, Dy AR 5%
PD BN KGR A B 1 2 DL, WA R 9
— (AR ZBR) H S WAL < R FEER T T T
AR LR B TE, B S, Ik
BT ORI  BIRE” T L GE— i 44 A e R
B 2 R R BB, M AL = 4R /R IR
TR EER T AR e K R 2 5h B 5
JERHRWZ 5 H b ry s, JF AR 17506 &
Ak R, e — AW B R, 7
MBS AR (0, SRWLIE L 2 L P ) DNA

AL ZHEE VB SR g % RNA B4 LR
SEH IR T rh 2 R 2 T AR A
PIFEAR N B 2 2 LRI G I o o 24 B o K 1Y
AP BV 20T R AR I S e 4R
ST RS AL LRI PD 9 28 SRR T
BARKM K& RE=3 6], A B T h 5 25 5 4l
il 02 5 TR FE I 25 A
3.1 HZHEKIRST PD

Hh 2 B RE i ks iR 2 A i R FE TR PD
MVEHT . BhEE ) & B fa AR B T T 221 40
Jifl (neural stem cells,NSCs) , {8 H. &[] 43k & DA
TR e Z I &I, fE 5t & b TET1
[ DNA 32 AL BOA B B OCHAE ] . hoE &
B SRR AT LS 2k T 2 £ Tk T 1) ik B
® N T kB (nuclear factor-k B, NF-«kB) {5 538 % M
PEHELRLAAR B W, 400 A 28 JRAE , E T PR 4 b 22
JCANM T 2B R A RIS AL PR T R %
EZMER, BT LU 48R 1 S WERE 7% i A2
B2 CBARHE 0 20 8 B, 38 T LA i
RS IR TG, U8 4 2 1 microRNA HYZKF-, 5
s A EAE T IE Y DNA 2565711,

WCAMTIEFE Y, rb 15 24 n] 3 ek 34 S 2 %
RNA B 4ok Ak Sy BEFRe A ML AT+ PD 1912
RS RLAAER P PD WS R B, FELT 18
RIT IR, 1 - H -4 -8 FE -k e 2+ (1-
Methyl-4-phenylpyridiniumion, MPP +) =S PD
20 REASEAR v A i 2 B 0 R 200 T 41 I A £
P T A i, AL 0] AES TTTY15/let-7c-5p
I [RIFETE MPP+FTIE S PD sh i A Fn
AR TR R I, AR - B W T LR A A b
20T A0 L P IneRNA il Ji 5 A2 FH DG B% AR 1
( long non-coding RNA lung cancer metastasis-
associated transcript 1,IncRNA LCMAT1) 7K,
AR A Y v 240 fi 48 B 00 400 N O T Ak B R
B E R S ST E A B M2 b, B 25
iGN = R (2 SRR O -2 S W5 ) R S
Y43 (RIEIN B HIFINH B LUK S8 B e 45 ) B
WZ 3 I miRNA-153 miRNA-34a miRNA-34b/
¢, miRNA-433 miRNA-1224 miRNA-205 , miRNA-
7.miRNA-133b 935K, T4 PD AH A
SNCA \DJ-1,LRRK2  PINK1 % /1) 33k , il 2 #8747
PR EL 2] 1E miRNA 45 38 42 35 2 R 47 i 28 19 1
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PV e PD SRR T E 4R B9 4> miRNA
23 3 1R A [) 8 s, A 30 R B ph 28 19 1R
miRNA-7 A3 1 £ F #E € ) SNCA, 2§ miRNA-7
I BET R E a-Syn K IR EST DA #Z4o0
PR TR A T 3 10 42, miRNA-153
] miRNA-7 /EH—2, M4 F#EA/EHF SNCA T
8 «-Syn 7K e B4 B 7E Y . miRNA-34b/c
] LLE /R F S JE R SNCA . PARK7 FI Parkin
EEEVEH , H 24 miRNA-34b/c F B, DJ-
1 5 Parkin &3k /K- [A] 05 98, #1108 a-Syn
EEEP DA M2 ITHER, A miRNA-
433 nlal i /R FHRIE ] FGF20 ik 2] F i a-
Syn 1 H 1Y ; miR-205 194k 2635 WM LRRK2 3%
BRI PD B RS, H PD B KA miR-
205 FE R A9 DNA - H 35 b g At 46 i ) i —
HWEFTATRE N PD H 3 miR-205 k7K PR
AT ABLE UL A AEXF R WA
5 & B0, HnT LI 5 [ 8 miRNA-124 3476 NF-
kB 15 5 18 B IF 40 ] Toll k¢ =Z & 4 ( Toll-like
receptor 4, TLR4) )R 1K, HA W58 AN miRNA-
124 A 4E ] FHE 3£ A Bim MEKK3 , p-p65 k& 5
P POV R AT 2 R 2y
MNP+ LA 7R X (3P B 0 AF 5 2o 2 rh
BB IAR T 38 2o F s AZ 2 LI PD AR B AR
PER'Y . FEUR PR SR B 5T & B A 3 7 B nl R Y
MALAT1/miR-129/SNCA {538 % , 51 miR-129
FIRACE AT PD #EF2 , R B & LT R /)
L PD AA H miR-214 f7KF , AT 33 a-Syn 2

IRHE TN s 7R N SIS 5 A T R E
] SIRT1 3R miR-141-3P /K | Bl 5 S04
MgA T EALR R R T RE R AR O ik &
PR ARG S RNA I #5 ml 582 P 259845 PD 1Y
Nz —,
3.2 HHEARFEEERHRARIEST PD

W g i Oy Kb BR IS BB R R AR ] DL A 3R
WALV NI ) PD SEZE H R AR . BF5Y
R, Hb B R ELAT AT AR X Ui AL R R 1
PEAb K- RIE R, B A B 1 BT A 2= e s
WK1 PD & Rt RE 9V FH AL o] 68 594 15
HNE G RE R GEAH ™ TR BT 25 B 7 B 7 Bk
G AR YT PD B R 5E T ke BE
AT 2 B F- 7 o] 4 il A0 8 0l o miRNA-29a
miRNA-137 335, H R8I o o3t 5 5 iz 3 1)
fie SR SER SR 1Z Ty AT g miRNA T
PD') X T A T R 2 R A T PD
(I PR BF 5% [A] A 0T DA & B, 40 J8] I H miRNA-
103a ,miRNA-214 (U RIFE LA R 0, HEHE
I ACREAR AL AT BT ks . Horh miRNA-214 J2&3
A RIS W SNCA 51 a-Syn T, B 2
P DA M ITIFER' . E AN R T A R
RANE IEBU5 T 3 PD (IWF58 0 & B, 40 1L B
J7 Al 5@ 3k F o miRNA-296-3p 9 ik, ¥
GSDMD 1Y% 3k , 1 4 il 48 SiF PN R e ik 31 £
P TR ER  FL, EXTT PD B
WV AR 2 Jr el R TR S 2 —, B
RNETEILRE 1,

R ETRMBAL P P B 2510 T IR S AR UFTE LR

Table 1 Summary of research on traditional Chinese medicine (TCM) for Parkinson’s disease based on epigenetic regulation

FBR 2D FMIE AL 224 L

FMIR A2 BN HIHL A

TCEISI %iiifon Mechanisms of ~ Epigenetic therapeutic Specific mechanisms of
epigenetic regulation targets action of epigenetics
FB AT A TET1 5 85k N F FOXA2 A AR ]
TR 2T AN SE 1) 23 Ak S 22 T e 22 ST AN i 3k
AR g DNA 271k BT PD HfEH,

Monomer of Tortoise shell DNA == TET Tortoise shell can regulate the directional differentiation
Chinese ortoise she hvd hylati : of neural stem cells into dopaminergic neuron cells by
medicine ydroxymethylation modulating the interaction between TET1 and the

transcription factor FOXA2, thus achieving the effect of
treating PD.
JEANR U@ E ] N2 55 SIRT 2E[ 2 B4 41k
. , | AL AT, AT 0% NF-cB, SR U F1
1\7[‘ lia officinalis HEA LB Nrf2 SIRT \NF-  Extract of Magnolia officinalis exerts antioxidant and
agnohia OIemals  Hictone deacetylation kB anti-inflammatory effects by acting on the Nrf2 and SIRT

genes. It can also activate NF-kB and promote
mitophagy.
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Bushen Zhichan

formula

AE4ifT RNA
Non-coding RNA

A4S RNA
Non-coding RNA

SNCA | miRNA-
29a, miRNA-
137, miRNA-
214

miRNA-296-3p
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&Rl
EZG T FML L AR RIBLR] FIEA% 241 TR FoWLis A7 BARAEFIHLH
T - ) Mechanisms of  Epigenetic therapeutic Specific mechanisms of
CM intervention . . . . . .
epigenetic regulation targets action of epigenetics
HEA L BEL FEW ]I i Y HAT A1 HDAC SR W HE 12
HEH L WA M 0k DNMT 9845 microRNA 7K, 5 TF A1 5 7E H
4175 DNA H 4L/ M DNA 25471 | L2 - HLR RS 1 ph e
T D AE4wiS RNA HAT, HDAC., Curcumin can regulate histone  modifications by
urmere Histone acetylation/ DNMT . TF modulating HAT and HDAC, inhibit DNMT to regulate
Histone deacetylation/ the levels of microRNAs, interact with TF and act as a
DNA methylation/ DNA-binding agent, and regulate the generation of free
Non-coding RNA radicals through multiple regulatory mechanisms.
AT T miR-124 FEFI T TLR4/NF-kB i Al
Y miko24 Np. TEIE Bim MEKK3 p-p6s 25345 PD,
Scutellaria JEZmiS RNA «B A Bim Baicalin acts on the TLR4/NF-kB pathway through
baicalensis Non-coding RNA MEi{K3 65 regulating miR-124 and participates in the regulation of
PP PD by involving target genes such as Bim MEKK3, and
p-p65.
SHCLTAE 2R AT 343 8 i 4R TTTY15/let-Tc-5p 4E JH
FRLLAE HE 2 RNA TITY1S  ler.  EEAUSACRIRAR AT
Saffron . h Crocin can partially alleviate cellular oxidative stress
Non-coding RNA Te-5p - : . . . .
injury and apoptosis by regulating the interaction of
TTTY15/1et-7¢-5p.
2[4 A o it FEk 5 H ;
il v LRRK2, DJI. gﬂéggﬁiiﬁl%ﬂ ocSyn B RERIL T HLAL PD AR
Acanthopanax AE4miS RNA Parkin, SNCA . A2 . e
. . . The components of Acanthopanax senticosus can inhibit
senticosus Non-coding RNA E2F1 Pitx3 ., a- . . .
the overexpression of a-Syn and the abnormal expression
Syn . :
of other PD-related proteins.
HE FEEEE Y1  IncRNA MALATI 35, % PD #
fia 5 FE4S RNA IncRNA ARG I L o
Gardenia Non-codine RNA MALATI Ethanol extract of Gardenia jasminoides Ellis inhibits the
on-coding expression of IncCRNA MALATI and plays a protective
role on the cells of the PD model.
[ A A2 5 i w4 o 458 i 3% 0 35t A% o B2 b DNMT,
HDAC HAT (751 , 3 mT e i HEXT HE S A% miRNA 2%
i Z N » I . e
Ef ;7; zg E'j'; ;'; U E 2L DAMIHDAS 3wk SCBL, A0 17 miR-let7A, 345 1L-6 TNF
g5 fon o HEA LB/ 132 miR.124  1L-10 BDNF Al ASK1 f/KF-,
f{ ol ( found JE4w% RNA miR\—134 miR: Resveratrol can inhibit the activities of DNMT, HDAC
Jresveratrob LIOUNG igione acetylation / . i and HAT during the epigenetic processes. It can also
in various Chinese . . 15a, miR-146, . R o K
dicines such ¢ Histone deacetylation / Rolet7A achieve this effect through its influence on the expression
r]\r/}eul)(,mes SULG.‘JS Non-coding RNA ISHIIRTF A of non-coding miRNAs. For example, it can upregulate
Ku erryd, l)dnt b miR-let7A and regulate the levels of 1L-6, TNF, IL-10,
notweed, etc. BDNF and ASKI.
BB IRREREREAR PD /N BRU 20 AR KA TR i LT
4h7k¥ [ R et (AT B4 1) e ds R R U B A, T g
TNETT KT £ PD RN,
Chinese Rehmannia HEH LB AcK, VDACI, Rehmannia decoction can reduce the acetylation level of
medicine decoction Histone acetylation MCU mitochondrial proteins in the brain tissue of PD mice.
formulations Meanwhile, the post-translational modification of the
mitochondrial calcium uniporter may be an important
mechanism in PD.
IS AT AT I #E ) SNCA 877 «-Syn, H 328
AT g OF BT 7 KILPD BH M miRNA-29a . miRNA-137 HLAT 4

Sz,

This combined treatment can regulate a-Syn by targeting
SNCA, and it has been found in the experiment that
there are specific changes in miRNA-29a and miRNA-
137 in the plasma of Parkinson’ s disease ( PD)

patients.

FME LB T3 S 345 miRNA-296-3p 520 GSDMD
T AL S M 2 P A T P 2 SR RN

Bushen Zhichan formula can affect GSDMD by

regulating miRNA-296-3p, and improve

neuroinflammatory responses by influencing pyroptosis.
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PD J&—Ff i Hb i 2 30 B e SO AR S5
TR 22 L BE b 22 T AR M 2 R M BR A R T A
ML o-Syn S8 KA, BT 5 | i i i P 2 B RS
PR, H AT &AL v AR B (R AR
FEA R SRR S B | R 38t A% 24 30 N 7 PD &
arh R B E A, R LM, PD BED
SNCA tau FEH A9 B RLAL K A B & 25, KR
AR o-Syn Y5 H LIk SNCA H AL R ¥,
DNMT1 & 8 1y [N+ —, b, DNA H 2
25 PD By ZSE RN, TET 2235 5 AT LA
PR OC DNA FRIEH Syt A2, B0 mT 7E R0
WA RRE, HE A LB bdAE S PD A
KHEP SNCA \MAPT , PARK7 2525 Y40 56, Hin]
T o 2 A AR S ) G €8 JoT 25 R S E AR R E
WAL DNA % SERLHI DI Re B i, 520 PD 1 & 4
i LA S5 v WL, PD AH OG 3 R 3R A 5 7R
= A 1) miRNA FT IncRNA 7] [z /E F T 4H 56 1
R e R, R R PD AR ALIR S A R
Mg G 2, e K E R EZY T PD S5 b
KB, miRNA F1 IncRNA £k K BA W25,
BT TR 24 TP AT VR 22 410 R B, T TAL
il AR R AT
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i, SN, NBRAR B 22 GO0 B R B AL
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