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TSAX LA A EH 2 s R AR I R T F IR0
k& HEAK, oW, AR, 2R

VBRI R 22 A AR 2 B, [ R R B AR TR S =, T 510631
MR AR R R S BT B, SRR R AR R AR ST oL, T 510640

HE: AR ARG £ CHBALERIT )7 th 47 5 £ A (TSA)XT KRB 3 F oAb 164 <L b7 Fa 54k -523° 4R 2 of) 52 -F
Fea®h. R R, H5aFRBAA, 1 pmol L' TSAK B #9784 AR & T F FPODASODEEE /) 38 Jm, 3 F-A48 %
LB AWNCEDI. AhAREBI#A=AhDHN2# kA E 4, H ik & 40 % @ H3ac. H3K9ac. H3Kldacty AL HaK
F R Ab alifk-523" A0 bk, TSAKEE T, 3T ot b -7 4R oA R fofh K X 6 oK E 38 e, SARK AR R @ AR
BK. RAKEE A 3R, PODEREE H4 5. AN SAYEIIR A feoh i T F 0t A 3R R R A 209 £ 5, TR GARA

0E G TBLK T Fedn FA0 XL A 69 KA B4R X .
F4RIA): TSA; 04 AR v i T F; A& & TBL

UL TG A R 55 6 R 2 2 i 7 e AR v A A
BAEH, A5 K A DNA AL AN & (A 1) 419
oo R, BRI, ZEM . BERLEE, A
R 11 U TE 2RO A% TR YT R AR R ¥ E AR
Mo HEA OBk A 3 O 2 1 (histone
acetyltransferase, HATs)F12H 25 [ 2 21 3 4 7% i
(histone deacetylases, HDACs) 1 [7] 1% (Zhang &5
2007). AWFFEREMEA KA E A L CBAGEE
(plant-specific histone deacetylases) HDT1/21f 77
GIBBERELLIN 2-OXIDASE? (fiiff GA20X2)#: [N %
A AR K A0 R T AR 70 A= X 40 B,
FHE T 2H B 2 S Ak Bl T a1 R AR AR R e
IR i (Li%52017).,

AN TEIAVE) B A [ i 52 ot A AR 2 26 B L A7 A
EER. MTFEME T RHFEARRRNEYESH
PR R DA R (R I AE2005) . ARV Y)
WK Gy B RT3 ) A, ERER L
B, KRR RZEY IR E R E. 164
(Arachis hypogaea)fE 3% [ 5 EL 1) i KL AN 2 5 AR
Wiz —, Fodh ORI B AT 52 2 B IR 1 i 24 (7K
BRE2011).

S E TR, Mkl E R L L
WAL e B il Kl (AhHDA 1) %35, 3 184 BRAR
2 It e i 9208 28 8 (5 R R E52017), Y
RIKARHDATHI LN FE T AT 00 1) 3 AR A A A AR
RACEWE52019). FEEARNARNAC2 (Rl fEA
#4342009). ARDHN2 (Su“62012). AhAREBI (#

A EF2015)FIARNCED] (FRHaHE552013 )55 2 i
TREEERER, 25 7T EENDUR RN . H
HHAE CBALBEAMSI7 HH HE FRA (trichostatin
A, TSA)fe 5L AM v H3 & E LAk, et
ARHDAIFRIE, HE A LB KGN, H80E
s PR, AT DY TR AR &) E i T A G A
[K(AhRNCEDI. AhAREBIFNARNAC2)iI\HE ik A
M N - 54 A (Susg2015; ZEIHHFSE2015). ST A
[F) 470 5 A6 A il AR AR e N R, AR A 2% At
PR e A R AR AR DA KR 52 A0 56 6 PR 3R A 1 52
Wi AN T 5 . A SO AT TS A AL B[R] B 5 it R e 4=
R ZR 0T 5 e mi 8L AR A A S 2 B SRR K
FrysemafE L, CHINRA E B LB R AR A B
TR SR AR -

1 5 7HE

1.1 #F#

184 (Arachis hypogaea L.)PUF i Fh Byl -7
AR A B nlAR-523", T HRE LR B A/ED)
T T BT AL GBI 7T A e it o 22 BRI A8 AR A 1R
W, ¥R B AR IR AR B R A B BRI
B FRA (i 28°C, JeAHIv16 htlE/8 hiklg)H
kBt IR, RS REM T A e ok L B A6 2
R R 2 DY .
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1.2 MRALIE
1.2.1 TSASTEmB4i2

Pl ik K A AH 7 (1 DU ik BASE AR 2 i, P E SRK
BARHIE T, T1 pmol-L™ TSAVARIEHI12 h,
RIGTE15%IH 5 2~ (PEG 6000, J&5 X W #PEG)
W HALFRO. 2. 10, 245148 h (% R4 2%
PR WAL FE 12 h, )G FH15% PEGALH A [ i)
B 1))
1.2.2 RARSSH

W AE A AR RIEONIE BHFEAE Y, InE R A/K
DUE o7 SR RIAH L4858 . F41451% (Seiko Epson
CORR, Japan)*f#& 2347434, F WinRhizo Pro vision
5.0 T FE XTI AR IRFIEAL. ARAAF
FRA AT HUH 7 B b 3
1.2.3 IRRBHBHNER

A AKS dRTEAE AR AR SR ] 58 7EFAA ] 2 Wl
(38%E /R Ly #k5 mL, Z &S5 mL, 70% Z. /90 mL)H
I E 230 min, B/ RHE Al PR ALY
FIRN8 pm E) v IF E AR b I M
Al RS B B RIS T, a2 TR BRI .
b J 3R AT R OR i G e, W6 S A e i T g AT
A, AR 2 4485 (LEICA M205 FA, Germany)
MR 73 A DRI X 40 B /N EAT WL 42
1.2.4 REKENE

i Fukao§(2011) B 77 kM E e AL IR R 2
K.
1.2.5 RAFHNE

WA T EAE(1994) TTC (2,3,5- A =K%
PU% M, 2,3,5-tripheyl tetrazolium chloride)f¥] /7%
DR ZR3E 77 -
1.2.6 ¥R ZPODFISODESSE 11E

o 8 R o AR ) L RE I 5T T (http://www.
njjcbio.com/)[¥JPOD (A084-3)ix 71| & HISOD (A001-3)
BTGB AT E
1.2.7 BEERIEEEN

RT-qPCRA I PU it S AE A AR T ARHDA L
ARNCEDI. AhAREBIFIAWDHN2{3%1k &, BT H
1AL FIFHTRIZoFEHUR &6 S RNA, 5X All-In-
One RT MasterMix 5% i 71 &1 [ 3% H Applied
Biological Materials (abm) Inc.]i47cDNAA % .

K1 MREERERIEF S

Table 1 Primers for related gene expression

H K S FI(5—3)
actin F: GATTGGAATGGAAGCTGCTG
R: CGGTCAGCAATACCAGGGAA
AhHDAI F: GAGAGTGATGGGGATAGAAG
R: GGAGTAGTGAACGATGAGGT
AhRNCED]I F: TTACCTGTGGGATTGTTTGC
R: ACATGAGCCTCTACTTCTGC
AhAREBI F: ACAAGGGCAACCAGCATTAGG
R: TCACCACCACCATACCAACCA
AhDHN2 F: GTTACTTCCATTACGC

R: GCTTATTCTCACCCTCCTTT

Z MM EEQ01S) I 27, [/ Bio-Rad
CFX96 Touch¢ )t S % 5 PCRACA Il 5 K 2 1
E. ZRXESFQO18) KT ik o 2 R A IR %

k.

1.2.8 Western bloti&N TSAFIPEGAIE N E 4 fR2E

EB K FE

2 B S5 (2015) 1K) J7 VA6

1.2.9 BIES R

S FHSPSS 18.048 11431, i £dls FH 35 Hi+hx
EZEFRTR, Z B [WEAT )7 2255 R 38 5, 36T
J7 25 M (ANOVA), P<0.05E 7R 2 747 B3 M. i
HMicrocal Origin 7.5 4-4F .

2 LWEER

21 TSAMTEEARARMESMAETRERERAE

KHIRZ AT

H B LA A1, S5 elifi-523 A B, <5837 [
R, TR ERRK. MPEGALH48 hitf, 1€
A2 i o AR LA R AR AR R BT A B 3G, 1T AR
Kelak/l; TSARLHEXS T F i R 24 S PR B4
REMA . WA EREKEE B EL0. K2
R, RS AR EIR-T AR o A X RN AR K [X 4T
INFUE-5237, TSARLHAS < Byl -7 73 A X AR K
DX 4 386 K, T AE lpe-523" k)

2.2 TSAXTEAE RNEINE iR N B T 2 e

RHEIRRIRZME

H E3-AR] %1, PEGALPE48 h, < ylh-7"F1<l
fE-523" e AEWIR &R 5 K B B K, HETSAL
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Fig.1 Effect of TSA on root growth in different peanut cultivars under drought stress
Ax DU AR A St P B -7 A0 E-523 FETSA+PEGAL B 46 B B: R ELAR; C: ARRTHAL; D: AR E: SURK . PEG: PEGAL2E
48 h; TSA: TSATHiAL P12 h; TSA+PEG: TSATALFE12 h/5 FIPEGALRE48 h. AN[F/NE R 72 57 5 3 (P<0.05), T BRIt

AR AE2A SRR E T B e T, A K E K.

Hue-523" 11, T2 E T El-7 R R K
B E, HTSALI G I LRKGE TR Tl
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B, AR -7 AR SE K T alife-523 (]
3-B). ‘HH-7° FIPEGAL2E24 hi R SODREEE /1%
AR, Z2TSALEE S TET 5 MR ZSOD
iS00 <nlife-523° 2 TS AL B 5 78 7K 43 v
24 hitf, MR HSODRFIE /7 & 25 48 n(&13-C). &£ TSA

AC TR BB -7 Al -523 4 T R hE AR &
PODE /143 IN(KI3-D). B2, A AL,
B y-7 5 A AR 9 £R 7K B ) B =1, PODRBGE
715 1, ARARE 28K
2.3 TSAXTEAE RN FEMBFARHDAIZ A
MLAER CERKF RIS T

YR A% LB R ARHDA 1R W A6 A= %)
T E MmN 2. RATSAMH A, <8
-7 AREEARHDA I 3 7EAEPEG AL B2 hitf ik 3| A,
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Fig.2 Effect of TSA on morphological changes in root tips of different peanut cultivars under drought stress
A IR XRS5 #); B: 73 AR IXABAC B C: K IX G 2

BEPEG &b BN [A] f A8 1< 3 25 FEAIR; A TSAKLPE )= B8
T B AL BN A SE K R IE AW A, ulR-523" 4]
ARBEPEGAE HLARHDA 1335 5 35 1 I HL TS AR Ak
I ZEH ARk (K4-A).

HE A OB S 516 AT 5 E ) iR
Mo FEBrE T, Eil-7 M F 2 8& [H3. H3K9
AMH3K 14 Z LA BEZ BT AR, 17 il fe-523
FEFAAH S TSARCFRASE < Byl -7" AR 20 2 3 45 A A
CTRAREE W] 1G5, 75 W-523"4H = (El4-BAI
C)o Ak, TSAKLFRII2AN AN [ it ofr g o7 = 5 AR
WARHDAIZRIEI A 7 5, HAE AH3A AL AT
LA AN
2.4 TSAMTEEREIFR mAIRTEN K T 274
REFERIZHIFZMR

AREB/& 5 ABRE (ABA responsive element)
S5 G IHS H , TBOE T ME R M ABAR
RIFE K 2k . NCED (9-cis-epoxycarotenoid di-

oxygenase)/EABAS MG I KR EN. 5
E-523 K EE, < H -7 7R AT R e AR R
AhAREBIFARNCED 1315 8 3 4, HTSAfE i
FEAE 2 it Pt 76 i 7 52 3 B 12 35 PR 1Y) 3 08 ([
5-AFIB).

Ji 7K 25 (dehydrins, DHN's) 3 P 76 48 2 i 37 -
Bt FE 2 ABAR . TSALTE 5T, <&
W-T R ARDHN2FR L EH A F, BITEPEGAEHE2
hi ek PG, Bl T 52 B ] 28 K 3 0k 2 340 1 o,
JPpi8.24 hisfik FUEAE ; (E15F 2 1R L TSALL )
Ak-523" M HARDHN2723k 6 25 BRI, B+ 2t
1T LB R IE B BT I (E5-C).

3 g
YR (1 LA 32 Z AL T R B R 2K, 2
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Fig.3 Effect of TSA on physiology in roots of different peanut cultivars under drought stress
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AR 227 WA 9L 5 3 3ok R e 28 RN A B R A A 2
S, AR REZ W, 5 MAR-523 FH B, B il-7HRTE
T 5L i T R 2 AR AR K AR (1) HAR K
Re i, WRe R Kt BRI ERz —.
WE T 28 TR SOD. PODFICATR I 1H: 18
1, VAR 5 P AR KT 3 i R ) B T O AR A R
JEE, T B -7 A - 523 AR AE i N T R R AR
SODAIPOD I 77 AR L FE BE AN [H] (I3-CHID), it
B[R] e 52 ot o 1 25 AR 1 I 72 Pl B e S A
1A Al TSALBEINRAL A= S ALIGHT, i
HAET R Wpia N RoKIFRE, DR T5iE
B 52 (2 AN M 552015), 171 A SCTS AR AL B A A
IR RS KB PG, HACAEAS [ AR & 7K 2 b
- S A] R E KT B AN TR (B -7 B K R
) (B3-A). Uk B A6 A AR R I 7 e B2 52 ae

TR ZE 5

TSART Y FTHEY) T e 5240 G I BRI 3R 08 K
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TSAKL B 16 A 24 f AP E -+ 2 B8 R ARH3 .
H3K9MH3K 14 Z A FEFEANF], HAE -7 rh AR
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Wi R R R IE . 5 nlifh-523 M bk, £ TSAL
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FE T B AR, AR K B s, PROK AR J B R
2:2012a), M F e 22 ABA 2y A1 3858 H 75 48
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Fig.4 Effect of TSA on AhHDAI and histone H3 acetylation
in different peanuts root under drought stress
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Effect of TSA on response of root of different peanut cultivars to
drought stress

ZHANG Zhi', HUANG Ying-Lin', WANG Jin-Xiang’, HU Bo', LI Ling"’

'Guangdong Provincial Key Laboratory of Biotechnology for Plant Development, School of Life Sciences, South China
Normal University, Guangzhou 510631, China

’College of Nature Resources and Environment, Root Biology Center, South China Agricultural University, Guangzhou
510640, China

Abstract: This paper reveals the response of root to drought stress in two peanut cultivars (‘Yueyou-7’ and
‘Shanyou-523’) when treated by trichostatin A (TSA), the histone deacetylase inhibitor. The results showed
that, compared with the control, the activities of POD and SOD of roots in peanuts were increased under the
treatment of 1 umol-L" TSA, then promoted the expression of drought-resistant genes, such as AANCEDI,
AhAREBI and AhDHN2, and changed the expression of histone H3ac, H3K9ac, H3K14ac. Compared with
drought-sensitive cultivar ‘Shanyou-523’, the length of meristem and elongation cells in drought-resistant culti-
var “Yueyou-7’ were longer when treated with TSA, and “Yueyou-7’ had longer root length and larger root sur-
face area, stronger water retention capacity and higher POD enzyme activity. In response to drought stress, the
different physiological responses of roots in different peanut cultivars may be related to the levels of histone
acetylation and gene expression.

Key words: TSA; peanut; root; drought response; histone acetylation
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