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Abstract: The HDAs (a subfamily of histone deacetylases), a class of Zn*"-dependent histone
deacetylases, are highly homologous to the reduced potassium dependency 3 (RPD3) in yeast.
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HDAs extensively regulate chromosome stability, gene transcription, and protein activity by
catalyzing the removal of acetyl group from histone and non-histone lysine residues.

HDA-mediated deacetylation is essential for plant growth, development, and responses to
abiotic stress. We review the research progress in HDAs regarding the discovery, structures,

classification, deacetylation process, and roles in regulating plant responses to abiotic stress.
Furthermore, this paper prospects the future research on HDAs, aiming to provide theoretical
support for the research on epigenetic regulation mediated by HDAs.

Keywords: Zn”"-dependent histone deacetylases; epigenetics; deacetylation; abiotic stress
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PR Ll A (Y

YE R R E LKA, OBk ko
Tt Ak 16 45 40 ) 4 28 19 2 T 5 % 7% T8 (histone
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(histone deacetylases, HDACs)sh &4, P&
WAL [T N S Lys 58 500 2 e Ak S0
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L OBEALRESE, W2 AT HDACs HiF5iiR
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TATHY B Y S BTG 4%, LR I 2
IR (tyrosine, Tyr) . 2H 2 [ (histidine, His) & KA Z R
(aspartic acid, Asp)4a Zn* G55, DIl
JF AtHDAG6 i, FIH SWISS-MODEL [f] 5 4
FAE 28 T. H. (https://swissmodel.expasy.org/) Tl il
ZHEH HD S5k =4k g5, KBHEHS Arg
K A Bt Y 25 () G A AR BE B, BB 11 B o SR
6 ATy B T4, B1-6 S al/2/6/7/8/
9/10/11 #4) G PE T 4%, HoAth o BRAENIAL T 11
ASHMIMI(E] 2)5 X2 AL S WAL EE S AR S BT iE
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ST K IS PERT LR R, 1 Asp-His &5
i —H ) Asp 5EHE(Asp-His- Asp)Jt Zn* 454
) B A FE IR

&1 TEYH HDAs £F
Table I The HDAs genes in different plant species
Species Gene Subgroup Class References
number 1 1T I Unclassified
Arabidopsis thaliana 12 6 3 1 2 Dicotyledon [24]
Oryzae sativa 14 8 2 1 3 Monocotyledon [25]
Vitis vinifera 9 / / / / Monocotyledon [26]
Solanum lycopersicum 10 4 4 1 1 Dicotyledon [27]
Litchi chinensis 9 / / / / Dicotyledon [28]
Glycine max 18 11 5 1 1 Dicotyledon [29]
Hibiscus cannabinus 5 / / / / Dicotyledon [30]
Gossypium hirsutum 18 8 4 2 4 Dicotyledon [31]
Zea mays 12 6 5 1 / Monocotyledon [32]
Dendrobium officinale 10 / / / / Monocotyledon [33]
Camellia sinensis 8 4 3 1 Dicotyledon [34]
Brassica rapa 16 / / / / Dicotyledon [35]
Cannabis sativa 10 2 2 1 5 Dicotyledon [36]
Triticum aestivum 37 / / / / Monocotyledon [37]
Sorghum bicolor 12 6 4 2 / Monocotyledon [38]
Fagopyrum tataricum 9 / / / / Dicotyledon [39]
Salvia miltiorrhiza 12 / / / / Dicotyledon [40]
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apas  ——

38aa 329 aa 470 aa
Jumyep—
Class I 30aa 320 aa 409 aa
R AtHDA9
24 aa 313 aa 426 aa
L AtHDAI9
36 aa 324 aa 501 aa
AtHDAS
46 aa 350 aa 664 aa
Class 11 AtHDA135
90aa 109 aa 171 aa 460 aa 564 aa
—— AtHDAIS8
80 aa 379 aa 684 aa
Class 11 AtHDA?2
97 aa 370 aa387 aa
AtHDASR
Unclassified 39 aa 333 aa 377 aa
—— AtHDA14
80 aa 385aa423 aa
HD domain Zinc-finger domain
1 $IEE5F HDAs RIEBAGHE ARSI RS, B R 4 SR

(VAR
Figure 1 Domains of HDAs from Arabidopsis thaliana. The columns of different colors represent different
domains, the numbers represent the relative position of the domains.

2 #EIT AtHDA6 EH HD St == E SRS A: fUFIT AtHDAG6 11 HD 544 =4
ZE[RI45H; B: AtHDAG HH HD S5 " ZE i A .
Figure 2 Three-dimensional spatial structure analysis of HD domain of Arabidopsis AtHDAG6 protein. A:

Three-dimensional spatial structure of HD domain of AtHDAG6; B: Two-dimensional topological map of HD
domain of AtHDA®G protein.
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DX IR PR A S R s iR (1 4) . EA IS
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A ZmHDALO

] ;H: N CQHDA 15
S 7)) 475
(257p)

3 AEHEY HDAs ERZFURMRGHMTHT R MEGA 11.0 TS 2 5 B R Se it
A e = I RS, B S MIERREK, EOSMIBRR/NE, BaZEHERRK
fit, BEZERRESE, WOSERREM, LOETBRRELE ., Bk 98 K75 I B 5% 5 LUK
T AL B ER MG G, B R 509 NMDCX0001705,

Figure 3 Evolutionary analysis of HDAs gene family in different plants. MEGA 11.0 software was used for
multiple sequence comparisons and phylogenetic tree construction!*”. The blue triangle represents
Arabidopsis thaliana, pink triangle represents Zea mays, the yellow triangle represents Triticum aestivum,
green diamond represents Oryzae sativa, the orange diamond represents Spinacia oleracea, the blue diamond
represents Solanum lycopersicum, and the red square represents Chenopodium quinoa. The accession

numbers of the above 98 sequences were registered in National Microbial Data Center (NMDC), as shown in
the attached table. The registration number is NMDCX0001705.

http://journals.im.ac.cn/cjben
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Figure 4 The molecular role of histone deacetylation on gene expression. HDAs, such as HDA6/9/15/19,

are recruited to gene promoters and then remove the acetyl group (Ac) of the Kac in the nucleosome. This
causes chromatin condensation and prevents transcription factors (TFs) from binding to the promoter,

resulting in transcriptional downregulation or silencing of target genes.

A B
Acetyl-1 O Y
cetyl-Lys
@QM Lys BQM
i O\/\L I
« & «b/\o
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Bl 5 HDAs BEUEAREXZEBUAMRNIE  A: Zn’'45i4; B: BESEE; C: BFEBES™Y
A1 . HDAs AL i T 2R AL 3 BB, Hobi)a— 21 2 B0 515k A His-Asp —ERIEHIZ

W4TV,
Figure 5 The mechanism of protein deacetylation catalyzed by HDAs. A: Zn®" binding; B: Transition state
stabilization; C: Proton transfer and product formation. The catalytic process of HDAs mainly includes the

above three stages, in the final step, two protons are transferred from the His-Asp dipeptide and the acetic

acid molecule, respectively[lgl.
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Figure 6 Epigenetic mechanism of HDAs on plant abiotic stress responses. Under abiotic stress, HDAs can
form a deacetylase complex with repressed proteins (RP), which binds to the promoter region of stress

response genes. Subsequently, the transcriptional activity of target genes is inhibited by histone deacetylation,
regulating the response to abiotic stresses. TF: Transcription factor; RP: Repressed protein; Ac: Acetyl group;

HATs: Histone acetyltransferases.

1 TR AU 2 (acetaldehyade dehydrogenase 2,
ALDH2)%if% [X. H4ac [7KF-, HILHG5E T iXx Lt
B (SO QIR G R, 1T SR S
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COINT TR AR (jasmonic acid, JA)fF 514
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immunoprecipitation assay, ChIP)/#TEx,
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#HH 4 (lipid transfer protein 4, LIP4), AP2.6 #H
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2 HDAs FEEYm N IEE e HaER

Table 2 The role of HDAs in plant response to abiotic stresses

HDAs Target genes Functions Species References
AtHDAG6/9/19/15 PDC1, ALDH2B7, COI1, Involved in drought stress by Arabidopsis [82-88]
LIP4, RAP2.6, MYB29, regulating stress genes thaliana
ABI4, PWR, transcription and ABA or JA
CYP707ALA2, RD29A/B,  signaling
CORI15A, MYB96,
ROP6/10/11
OsHDA704 DST, ABIL2, WR2, ABI5,  Positively regulate plant drought Oryzae sativa [53,89]
DSS1 tolerance by inhibiting stomatal
aperture and ABA-responsive
genes transcription
SiHDA9 RAB18, RAP2.4, P5CS2,  Negatively regulate plant drought  Setariaitalica [90]
RD22, PIPV/4 tolerance by forming the
repressing complex
AtHDAG6/9/15/19 ABI1/2, KAT1/2, Involved in salt stress by A. thaliana [64,83,91-98]
DREB2A, RD29A/B, regulating stress genes
WRKYS3, ABI5, transcription and ABA signaling
MAC3A/3B
OsHDA710/706/704 LEA3, ABI5, bZIP72, Involved in salt stress by O. sativa [99-100]
NHXI, PP2C49, DST, regulating stress genes
ABIL2 transcription and ABA signaling
SIHDAS positively regulates salt tolerance ~ Solanum [101]
in plants but the molecular process lycopersicum
is unclear
AtHDAG6/9/15 HTT1, SAP10, SYT4, Involved in high-temperature A. thaliana [60,95,102-109]
AT4G39360, AT2G23110,  stress by regulating the
YUCS, PIF4, MED25, transcription of heat-induced
HOSL, YY1, HFR1, genes
RD22/PIP1-4
AtHDAG6 Positively regulate plant cold A. thaliana [110]
tolerance
MdHDA6 TCP15, ABI1 Positively regulate plant cold Malus domestica  [111]
tolerance by forming the
repressing complex
PvHDAG6 FLD, ELF3 Regulate plant response to cold Phaseolus [112]
stress vulgaris
DgHDAG6 DgCuZnSOD, DgCAT, The overexpression of DgHDA6 Chrysanthemum [113]
DgP5CS, DgFAD can improve cold tolerance in morifolium Ramat
chrysanthemum by enhancing
ROS scavenging capacity
OsHDA716 bZIP46, DREB1A, Negatively regulate plant cold O. sativa [47,114]

COLD1

tolerance by interacting with
OsbZIP46 and inhibiting the
expression of cold stress response
genes

http://journals.im.ac.cn/cjben
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(83 2)
HDAs Target genes Functions Species References
MaHDA2 MYB4, FAD3-1/3/4/7 Positively regulate plant cold tolerance by Musa [115]
interacting with MaMYB4 and inhibiting the acuminata
expression of MaFAD3-1/3/4/7 genes
AtHDA1/6/9/15 SAG12, SEN4, PWR, Involved in plant senescence by regulating A.thaliana [116-120]
WRKY53/57, NPX1, APG9, senescence-associated genes transcription and
WHY1, NAC019, LARP1C, JA signaling
LOX2
OsHDA701 Inhibits plant senescence but the molecular O. sativa [121]

process is unclear

707A1/2, CYP707A1/2)%%E 5%, DA i 1 14 5
ABA {551 B ABA i 5L P (RD29A.

RD29B . CORI5A) )2 ik if Ifif 1F [n] I8 5 48 9 1
Ea®, FEPNA T, Athdal9-3 5 Athdal9-5
SRAFRIAE G R R B AE ALY 2 %, H AtHDA19
MAE AL CBALEEE &1k HDC1 fE7E A BLAE
I, X8 AtHDA19 i a] GEA| 2 W8 41

il S 4 T S BT R TR A A
(bimolecular  fluorescence  complementation,

BiFC) fl 4 % : 3t & (co-immunoprecipitation,
Co-IP)F AR/, AtHDALS 5 R2R3 Al
s MYB96 AHEAE F PRI ] ABA 7 4% [
T/ G ROP6/10/11 (rho of plant 6/10/11) 3
ik, 4kt ABA 55 IE AT 2 aa ™,
1EKFEH, OsHDA704 25 AtHDAIL5 [f]
Ui HDA KL CBELEg, W mRlizEryg ik
FKFE T 51 £ FE K] (drought and salt tolerance,
DST). ABI [N J% 2 (ABA insensitive like 2,
ABIL2) Y Rk m AR, MY M 5 SALIT B
Ak . BERESE N . M KD, me AW
S TG IR R AR B BT R RS T
B, ZEE SRR AT A TR s A
FIER A RE T RER 2 (wax synthesis regulatory
2, WR2)#i %% HDA704 Ji Ht[m] V45 T 5 2 v
N FER ABA AU 5 (ABA insensitive 5, ABI5) .,
IINBLEEFFFREA 1 (dwarf and small seed 1, DSS1)

&: 010-64807509

() H4K8ac /K-, #RJmd L #Mi| ABIS, DSSL KJ
FORIE R AEKRET 2™, 874 SiHDA9
SArdE IR S5 F 8 1 HAT3.1. SiHDA19 JE I
W3 AR TT LAREAE ABA L2 5L X 18 (responsive
to ABA 18, RAB18). AP2/ERF 2&§45%[H T 2.4
(related to AP2.4, RAP2.4), MLI&-S-FRIR A hi i 2
(pyrroline-5-carboxylate synthetase 2, P5CS2).
M7k S 3L H 22 (responsive to desiccation 22,
RD22), i [E A # H 1/4 (plasma membrane
intrinsic protein 1/4, PIP1/4)f) 31k, #1i f J# 42
o A TR O T VAN I B S e 3 1
HDAs F 1 JA . ABA {55 i i K i o 400 il J 3
W 157 48 DR ) SR A5 2 S A T SR R
3.2 HDAs BZE 45 g N B2
R W30 J2 1) 24 4 BRAE A AR Y F2 8

BWER, RS ERE TX Y E GE
Wi B AT, BUEAEY e
ZEFHBETI, axel-5 K Ttk CS24039 ¢
17 5 4 B AR G P ) R e i) SRR 1
i, BB ABA FUBka e 5L 4 ABIY2, B
WIEE A 1/2 (potassium channel 1/2, KAT1/2), fii
KM N eSS A8 H 2A (dehydration-responsive
element-binding protein 2A, DREB2A), fii /Ky
I 3K 29A/B (responsive to dehydration 29A/B,
RD29A/B) I H% ¢ 2 B4 , X UL AtHDAG il
it ABA {55 E Y ER D, FAEY)
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F Y X O BALEE AtHD2 (19 7] 48 35 44 HD2C
RAGHIER AR axel-5 ML, LB
HD2C 5 HDA6 tHEAEHZ 5 H3K9/14 LAk
K H3K9 Ay =W AL P, 5+ R a2k
I, AtHDA9 it 2 Z AL AL 06l LIP4.,

RAP2.6. MYB2 453k [Al (1% % 53% 6 6 3 A1 400 1) it
ERPEESST 0 AtHDAY 5 WRKYS3 M AR IFH
s BIEE A EEE H, i sh A EE ER b
i i AR U b h A R, AtHDAL9-3 5
AtHDA19-5 H B A7 TG 5l ik 80%, TR [ 112K
HDAS 14 U 28 725 1A AtHDAB/14/15/18 1 %t £h Jifh i1
MR, HAEZ MR AR b 4% HDAL9 J5 4k
) AL AR K T R SR R A, gk —2p
P57 AtHDAL9 7 iR PURA A /ER,
o 3B 75 i SR A s 7R, E AtHDAL9 5
AtHDAS/14/15/18/19 FL AR T ILA 56.7%HY
AR W 30w N R AT AL R AR, H
ABA & T AR AN ABIS % sk |
Tt, F W] AtHDA19 5 AtHDAS5/14/15/18 i@ 1 4
RSPUIE R S5 e i AR BRI &
B, HE#IE AtHDALS i85S ABA AL
9- 3 IS B N ZRUIMA RS 3 (nine-cis-
epoxycarotenoid dioxygenase 3, NCED3)% ik,

BEMIR S THIMRNTR ABA & Mol i%fE S
RS T IR AT ERTECT Ak, it s
2l Ak RN L O Y B A R AL oy A e s, R
BT AtHDALS 587#: 5 A1k MAC (MOS4-
associated complex)#Z.L>4H4> MAC3A ., MAC3B
FHEAEF, R ABA w5 A & T
A AR B PIPe,

JK#E OsHDAT710 52 FI| b JiriE 15 K1k,
WRIZIE N R, AR ABA i R 3 R G iR
fa e = 4E 25 11 3 (late embryogenesis abundant
group 3 protein, LEA3), ABI5, OsbZIP72 #i
Na'/H #i [ #5328 1 (Na'/H™ exchanger 1,

http://journals.im.ac.cn/cjben

NHX1)J5 3 X35k H3ac Ty, BEPRIERIA SIS,
DU T AEAR AT R, AL, OsHDA706
Wt X ABA {55 7 5 58 8 (B R  2C
49 (protein phosphatase 2C 49, PP2C49) H
H4K5ac . H4K8ac #1475 & Wik &1 s ad 1T
ABA 55 MK RE A £ 41 BR T R han
4h, OsHDA704 i i 2 WAk i il bt
L DST. ABIL2 HyFeih, MIMIIE [ A )
TR ERPER ) il SHDAB-RNAI X £5 ki 84
S, FR AT T YA AR I R R
W%, KU SHDAS HiE AR Y (TRt
SR He ) 13 3 1 43T AL B RGN B a0
M2, HDAs | ZZ 5 Mham i, (H2&
75 1F ] PR S AT AR (O TR R R fE AR B e T HDAs
T R A A= 2 A
3.3 HDAs BT ES KRS8 i R

T FE T 8 (R iR AR ED M AR K &
R 8 9 W N BU:0F - A I R &
oA Ak, L s 28 ok BR A AR 9 AR
() 32 N R U1 AtHDAs %% 3 K 4
HDAG/9/15°"2>- 1021091 46 7 A ) % iy 361 Wi iy v
RARA Sy EEMFERI(EE 2). 0 Popova
5% RNA /-2 1Y DNA H 4L 18 (RNA-directed
DNA methylation, RADM )+ #4ubp a8 i & 31,
UEGIT AtHDAG il 2k 58 A8 {4 Xof $4 300 18 0k
57N, SANT & A1K4H 45 SANT1/2/3/4 J
HDA6 12578 Refe i #7519 TAS1 H: [
(heat-induced TAS1, HTTL). Wil AH G 3
10 (stress-associated protein 10, SAP10)%: 1
H3Kac 7KFJtm KB R A M, A
SANTL/2/3/4 A BT A 3G 5E , HDAG 28 A5 (AR &1
XTEAJERE A UER, X R AtHDAG IE [ 45
AR TR PP 1 43 BILR T A MO T SANT (936
PENSL ERMA T, HDAY ¥ H2A.Z HiEH
AR A A K R A U 8 (yucea 8, YUCS)
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M /AMA, TR #E T YUC8 e PA % (2 [t FF
B, XA R BEAER T 4 (phytochrome
interacting factor 4, PIF4)5 YUC8 J3 sl 745 &5
WG TIZ R e s, X R I HDAY Ji i 4=
HERZNA NS S T RIS S g%,
HE—2 KB, AT HDA9 #i% YUCS f#;
SRR TE TR F N R E AR 25 (mediator
complex subunit 25, MED25)5 PIF4, HDAY )
MIEAEA, X {2l HDA9 #iiA5E5] YUCS 3K
BN B AN, AR 2R BRI 2ABB
(protein phosphatase 2AB'B, PP2AB'B) LWk {b
M) HDAY, 1Mi#A#)s HDAY %At LRk
U Bl = Rk B B M LK 1 (high expression
of osmotically responsive gene 1, HOSL)iE A 4
Mtz , BATE<BHPHEE 17 (yin-yang 1, YY 1)}
B R ik 5 QB AL 4E R R AR AR K B AR
P 1 8] ()50, M, HDA9 RHES KR
A AR I AR, AtHDALS 2875 {4
hdal5-1 xf #iha AU, H HDAIS Szl
M, IR 1 (long hypocotyl in far
red 1, HFRI)AHEAR FT I8 2 0 30 AH 5 3 A ) 2
3, T A A0 T w7 3 R g e k0T
WHFEIESS, YA HD2B 1 HD2C th £ 5
PEEIA AR G hd2c-3 X A8 B e
ik, {0 hd2b/hd2c XL ZE A% X FAbip-ae 68 fEUR%
HD2C 5§ (i #5254 SWI/SNF AH A
I [ A A5 B B ARG R 3k, T HD2B
HD2C i i RADM &A% i) — A% R P9 D) il
4 (argonaute 4, AGO4)REHRFHnA L H' DNA Ay
FF i 1108109

5], HDAs WAEIRHEAE Y ¥8 W38 v
N RN B AR L, axel-5 &R Ak
P PUORME T B, AR B008 328 28 I RRE DG 2
PR 2 si e A el s 5 AtHDAG [R]VR A 5
R (Malus domestica) MdHDAG6 5 TCP 8% 5[4

&: 010-64807509

¥ 15 (TCP family transcription factor 15, TCP15)
MIEAEYT, (i3 HDA6 XF ABI 13 [H 41 [X 5 i 41
HEEAT 2 OBk, R 2 R R 2k I 1
CEIE R ST R L P | P SR 0 ) STER 7
Z (Phaseolus vulgaris) PvHDA6 & X 3% & I
W, o 35 % 48 (Chrysanthemum morifolium
Ramat) DgHDAG fE i i 1% 14 % (reactive oxygen
species, ROS)TH % 22 St s A bk o it FE P 121131
TEKFE T, OsHDA716 filmsEAadveiia , i
IR LKL R BE L 0 R A 4 T S T
53R, OsHDA716 fig 514 pif i 7 i 1E 14
Pl sk I+ bZIP46 AHEAERIFXH L Ak
WA AR R RRGR, R T OsbZIP46
%} DREBI1A, MGEMsZ14HEA 1 (chilling tolerance
divergence 1, COLDL)AYHG IG5 0Y
Ca® I REAR T B P X4 I A1
7 # (Musa acuminata) MaHDA2 5% 5t X+
MYB4 tHEAE A T MYB4 X -3 iR iR 2
T AN (0-3 fatty acid desaturases, FADs)J&
FAD3-1/3/4/7 H)HE A, (i & AR S0y
ANHRLFI i 105 TR 2 ek R R 44 I O e 2 s 1 R
ARl e WL, HDAs F A 25 2 BEAL B
55 HAW AR B AR R 2 0 4 A ) R
VIS 1E8

4 HDAs REEMFEXE IR

FE P 5 28 1 S 5 R A S I S 25 A i A
A A 7V L R 3 R R A ) A R R R AR
XY CEAVE . B RS . B o AR
Y= A B0 Wk 2 s, R
F KM HDAs Z S5yl . M TE A
%, axel-5 M T ik (HDAG-RNAI) ) I H- 3
L SRR AL, S5 A A kB H3 1 L
AT, SR 1 A G HE A 12 (senescence-
associated gene 12, SAG12)FiAw N, X#IR
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HDAG6 TR E P REAMKE T AHER L
BEAk!', AtHDA9 i &k IUAER i Bt e
KHEVER], HIIRE R 2K Athda9 SEZE T it
FrE I T BRI 241 H3K27ac 7K°F-; HDA9
57 SANT 45 MIREE 11 PWR ., 5 & P45 e 5t A
T WRKYS53 JEIRBLE AL G4, @i 25k H3 1Y
ZIEAhriC i R R WRKYST | A%
FEH X1 (nuclear protein X1, NPX1), H KEFEH 9
(autophagy 9, APGO)ZRIL , MIIINE T 44 5
Far BT, YRR E . AtHDALS W BB
DNA/RNA 2548 1 (whirly 1, WHY 135£3
R I PN A WRKYS3, WRKY33 4%, i
T PR AR SEBE X JF 31 IX B H3K 9ac 7K -4l
il PRI R S, R B E WY
AR, HDALS S i a0 38 i FE IR H3K 9ac
HKERAME JA 5 5B NAC FHFFT 19
(NAC domain containing protein 19, NAC19),
LA #1225 H 1C (LA related protein 1C, LARP1C),
e & HF 2 (lipoxygenase 2, LOX2)% )Rk,
i ZAE Y " F4h, R X AtHDAL 1)
L R HE W) (antisense-AtHD 1) 4 i 10U £ Bk 4L
H4 fKF, A MY P af Sk E
S R A FE KA oD, 1 335 OsHDAT710
RE B A EH] . R R AR W& AR DGk 5 1Y
ik, [RIBF LS T RAR A0 M AT T A A 3R
ik, MR85 12, DL RgsRk
B, HDAs A id i JE it BHLis 2 52 5 PR sl il o
EA P PSS INTE S LYY/ B N i

5 k¥

HDAs Jj&—25iH: RPD3 & &[] IR 1Y
Zo* IR R A B e AR A R X S BRI
HDAs 3B 33 1 SIN3 254 2 WAk il &2 444
A2 &R kAT 2 S bR i, A {4 £
A 1 455 - 50 R R 2 S R R s TR ke
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ZWtsE R, HDAs 7EAEYAEA Yy iae dn+
O, SR EY e R R EE
YEH . HETXT HDAs BUIF5Y FEAE T ERLI M
IF . IKFESEAEY) HDA6/9/19 1925 Z AL AL A
AP E AR, (B AR RER 7 HDAs BY45 1)
KIjieZHEPERAE B, HDAs 31L& Ot
AWt 525 PR 2H 0 S5 5 T Wi A 5 PR IR 2% 30 5 1L
A FRRAMGE . AN, 4 5¢ HDAs 78 HAlh
YRR ERAEY h A A L OB Ay
EPEPEVE R R Al T 120 BB

AR £ LB AL U AF 5 a] E A
ML T E F: (1) MAEENHER £
LA A 2% . W53+ 9 % B #b (bimolecular
fluorescence complementation, BiFC) , %33 33T
JE (co-immunoprecipitation, Co-IP)%§ 3 R % &
HDAs 451 25 S A 525 1A 4 R % 1 W AR
HIHLH; (2) 456 Sy FPTYE - JF (chromatin
immunoprecipitation sequencing, ChIP-seq)/7 %
248 HDAs f#ELrYH E 1 2 B A LT
TR, #78 HDAs = 50751 W 4%
FE S, (3) RAMNERE. ERHEE. W
B & RNA 405 FB, #t— L # W] HDAs 1E4H
VIt i o IR, R ARVE s e g
R BT S 5 R U N RIS A
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