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Transcriptome analysis of Arabidopsis thaliana
deacetylase gene under salt stress

OU Yi-Peng , HUANG Xuan-Ya , CHEN Gong-Chun, LIN Juan
(State Key Laboratory of Genetic Engineering, School of Life Sciences, Fudan University, Shanghai 200438, China)

Abstract: In order to explore the downstream genes regulated by HD2 deacetylase in Arabidopsis thali-
ana under salt stress, wild-type and hd2q (HD2 four mutants) of Arabidopsis thaliana were used in this
study. RNA-seq and bioinformatics methods were used to analyze the transcriptome of 10 days old seed-
lings before and after high salt (150 mmol/I. NaCl) treatment, and the reliability of transcriptome data
was testified by real-time quantitative PCR. The results showed that there were 25 differentially ex-
pressed genes in WT and hd2q, including 2 up-regulated genes and 23 down-regulated genes. After high
salt treatment, there were 1407 differentially expressed genes in WT and hd2q, including 772 up-regula-
ted genes and 635 down-regulated genes. GO and KEGG analysis showed that the differential expressed
genes in the control group were mainly enriched in the extracellular region and response to abscisic acid,
while the differential expressed genes in the salt treatment group were mainly enriched in the extracellu-
lar region and cell wall, and 41 differentially expressed genes (27 up-regulated and 14 down-regulated)
in salt-responsive pathways were identified. Our results suggest that HD2 deacetylase regulates down-
stream salt responsive genes to adapt Arabidopsis to salt stress.
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E TR R Al B R R R R B
AT TN BR G v (8 2% R AR R R I AN 23 ) 3 ) —
R i RS Zh Fn ke T B R AL — R L 3 N
IXSEPREE YR A, PRI AR 1 30 5 i v £ e
IS AL EAG 53 B S A S L) ) 30 e g AL
A G AR AR Y BRE FE 30 i R Rk K 1 2
TR WEAL B X P R b S R 15 T 2
VER. TEEAZ A Wb AR 1 S AL 2 e P B
() — B ZH B A 2R Y, B R e SR O ik A2
R B A S i T EBCOTE R — R AN
— PP S R LG X FME MR R A
[F] 2 7 2k AR RN A4 B DR 2R AR ke o S PR .
ZH R 1 AR i 1Y) £ AR IR 28 A 20 2R 1 & R e B il
(histone acetyltransferase, HAT)™ fii4l & 1 %
kAL C(histone deacetylase, HDAC)™! 4k H
TORFEE ST, 5 e 0 BT SRR PEIR S B
DIAE

FEA) 1 2 £ T T PR e B 7 oK it v
G 22 R RS T KRR 2 i B 2 25
LA HE . TEAE ) h R B 2 R R ST TR Y
FOTRALHE , O 508 B 2 CAL R VA 18 4,
IET 3 NI ZJE : RPD3 (reduced potassium de-
pendency 3), SIR2 (silent information regulator
2)H1 HDT Chistone deacetylase-tuins)'". #i ¥ 5%
SN DT IIE B o A P BT G 3 R AR KT s
PRl 2H AR 1 SRR 25 Z IR B A A e €, 5t
ARZS B RS L AT 52 M) T P A DG L PR ) Rk L 7 4k
(PSP STINEIS: iGN ik S Py R e
CIRGECE 7/ PUS SoE 27/ BUIE: ¥ (ISSE 3 S RIS
IR DR R ST R AR ST (1 RPD3 W Y
ZAIR S5 T A [R5 4 R v R
8. 40 HDA19 2 i Rt o8 3 i ik B AR P bt i
MM & S WA 3L Y HDAL9 JE Y 58 458 {&
hdal9-1 %F ABA T £ 2 B 5w 4 B0  [A]
I hdal9-1 ARk ABA 75 5 55 P (1 2 3K th 4
il SR IR ) RPD3 WK 52 5 i 3 B it 5 4
AW —KHEA L CWALRE HD2 W75 ARG, 4
TR L P me JF AR Y HD2C (1) 3 B 6 38 T
T ABA AEUBRGRAL, IFH R T X ER AT R A
i 2 P s HD2C & T-DNA 4 A 28 75 (&
hd2e-1 il hd2e-3 FERRAE K ZF %) ABA Al NaCl

)RR 384 00 s 4l i X R P 3 ) T A2 2 o R
HDAG6 R B R G ABK hda6 FI RNA T-HLAE bk
T X ABA Al ih iy U PR AN HD2C Al
HDAG6 TEMEY IR NAEAEH], 2e R 2 5 ABA Fiih
JiipiE 52 7. L EE % i HD2 4 45 pa A4S B R
HD2A, HD2B, HD2C fil HD2D, #F & Eh Ab T
PUAS LA (1) R Ik oK -3 32 8 T 52w, ) T HD2C
FEHAN, HD2D SE P 3o 23k (1 $00 g I+ %5 5 L 5L A
Y e R T Y i 32 . HDAG B T RES
HD2C tHH/E H4h, ik g 5 HD2D # 5 /E H.,
HD2D g 5 W% HD2A F1 HD2C 0 H.AE
F,HD2B 1 HD2C Z [a] s GEAH B AF AN, X 8t
SR R R PR AE R L OBt S S
THEP AR T R AR R B R R .

J T RIE E A T 48R A 8 2 LAk AE
A AR A 7 o 3 b B VR R DA RO T it 3
PRI 58 A it 5 LA 4Bl e o B A2 8 Col-0 il hd2q
(PUSE P ZRAR A J bRk, XA K AE 1/2 MS 55373
A 150 mmol/L NaCl () 1/2 MS 10 d J5#94)
B HEAT e 0 R S 2 T L A b T AR O A A
Col-0 Fl hd2q i #E NaCl &b P 5 22 5 Rk 1)
SR g bR & IR e T e R K 22 55 40 B
F )25 BEIE AR C , X — B 58 8 - HD2 R
25 10 Ui R R B A A

2 MBERE

2.1 #hk#re

U R T B AE B AR Y WT (Columbia 757D ,
hd2a (CS348580) , hd2b (SALK _049380C) , hd2c
(SALK _129799C), hd2d (SALK _104071C) 4 H
Arabidopsis Biological Resource Center at Ohio
State University (ABRC, http://abrc. osu. edu).
2.2 K ik
2.2.1 HDT #AR#HRE/heER K18
R T RS R T-DNA i A7 HD2A 5
A2 (hd2a) T-DNA 4l AL EE HD2A Jk
K EE 3 4h ¥ s HD2B JE R (1 28 28 4K (hd 20)
T-DNA {fi A fii B 78 HD2B 3t K 1 55 55 1 L,
HD2C FEH PR AR (hd2e) T-DNA i AL EATE
HD2C ZEN ISR 5 N 1 L HD2D JE N 548
& (hd2d) T-DNA i A 12 HD2D 5] 15 3h
T B D). alA 7 58 78 PRE PR 1 5 8 HRAE R0
SIGnAL(Salk Institute Genomic Analysis Labora-
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tory, http://signal. salk. edu/ tdnaprimers. 2.
htmD $ ALY 7 7534 A

@) ATG  d2a TGA

|
wmm{PMﬁ%&Dﬂ[}
(At3g
F ﬁ_ I(Rbp
ha2b  ATG TAA
HD2B
(At522650) ol 300 bp
FR e o
dzC
ATG TGA
HD2C
(At5g03740) ]_ 300 bp
— -— iy
F R
pind ATG TAA

HD2D
(AR2g27840) 300 bp
— —

hd2a hd2b hd2c hd2d (c)

LP BP LP BP LP BP LP BP

RP RP_RP RP RP RP RP R = WT
R " 4 mhd2q

s}
=t

(b)

B 1 hd2qg REHRGET
(a) HD2 ik 4 AN EEH M S5 R T-DNA i AG7 & (b) T-
DNA Fo/NfF %52 (LP.BP.RP 34 T-DNA R 981 #9)) 5 (¢) hd2q
a5 Aibk b HD2 %3 RT-gPCR Jl5E. Actin2 FIEN S 3EH
S UG AR E
Fig. 1 Identification of hd2g mutants

2.2.2 HD2D w3 3 B s A% TR 35 R
PIRGIF A58 B 5 15 30 A5 DU 3 PR 4 2 AR R 3k
BERIE I AE2e , B K2R sr, HE RSk A
AReEERL F O HETFES B RELZR
B B hd20C O F hd2a( D) 38, 8% hd2d ($) Fl
hd2c( D) Z3E A MARAF A WU ARNR hd2a hd 20
Flhd2¢ hd 2d s P4 %4 3X W > XL AR AR hd2¢ hd 2d
($)5 hd2a hd2b(§) 358, Zead 5 AT &, 15
SN G & PURAMAK hd2q (hd2a hd 2b hd 2¢ hd 2d).

2.2.3 MAtaE PEITEAER WT M A
hd2q WFPFAERBE TAEG . FH 70% CEEHE 15
min J5 , 7K Z IR BB Y515 7E 1/2 MS $#55%
FEFA AT 150 mmol/L NaCl 4 1/2 MS 53235 .
P A AE B A A SR — B 85 R TR 1H R R =
(22 °C)JRJE 6520, 65k 16 h JEHH, 8 h .
2.2.4 RNA 42 B, cDNA X & foif 0 5 H
CWBIO 22 E] A RNA 42 BUAF & #2510 d 4))
BT E RNA, MR 70 RNA 2225 4 MR A R A
F{fi ] Tlumina HiSeq2000 #4790 ¥, H4r RNA
FH TaKaRa /A7) i 510 &6 il cDNA 25 —%E.

2.2.5 EZF&FAKLXREDEG) o4 FHEIKIT
SAd A Htseq 24 (V0. 6. 1), ffi i} FPKM (Frag-
ments Per Kilo bases per Million reads) J5 %315
FEHFFEED, A FPKM= Total exon frag-
ment/[ Mapped fragment ( millions) X exon
length (KB) ], 22 53 &3k FE K D) edgeR A Xf
WT vs hd2q #1 WT 43 vs hd2q &b BT 0%k
fifidedrifE o P<<0. 05 H. log2 fold change=1"".
2.2.6 GO KEGG g %44 ] GOSeq vl.
34. 11 TopGO v2. 18. 0 4347 Xef H& 20 1 52 5 21 1t
Ze s LRI B Y GO {57 2. 8 1] KEGG
(Kyoto Encyclopedia of Genes and Genomes) [}
X A R DR AT A 8 i O3 A . 345 KEGG T8¢
{5 EFI pathway JEHE.

2.2.7 AREAZHHH Real-Time PCR ¥ 1
flif TaKaRa 27 TB GREEN i #] £, Actin'R
AR T N 2 5L AL R BIO-RAD s # PCR
AL FT P 3. Real-Time PCR #£)F K 95 °C (10
min); 95 °C (15 8); 60 °C (1 min), 40 PMEHF. R
PR CT EEE . A 2-AACT FAGAHXS £
IR B 3 AR YR A

3 #R59H
3.1 #EFHDAC AR T HREEEES &G
THIRIEHE

PRI RN A A 18 MHE M L Ll
K (HDAC) , DL 9 0F 5 & 7 HD2 WE 52 0% i
HD2A, HD2B, HD2C §l HD2D 7£ &5 £ F1 ABA
VIS NN S EF N YT X VY s
HDAC 275572 m b s, AR RT-gPCR #yi
e sY HDAC 25 RTEA A RR R M 3h b 3T
e IR AR, 76 RPD3 0%, 38 i 5 452 1 57
B S IR A T R HDAS fl HDAL4.
Herp HDAS g AH X 3¢ 55 5 52 Bk T B2 A 184 o i 42
1= HDAT4 B XS 28 35 5 A6 A [ B 1) NaCl ik
PR RRERYERE —Fh s KRR () 2. 7~2. 9 D
(I 2 frs) s Al M, 25 52 3 £8 40 i 5
RPD3 i % % 1 %&£ A . HDA2, HDA5, HDA15,
HDA10 #l HDA17. Hrp 32 240 ] 5 B 2 00 02
HDA2, HDA5 1 HDA10. % 48 HDA7 H1
HDA18 FE4 T 2 ek s IR, 5 A Ay
TEAS Rt BE AL F T qPCR 34 3 A A ) 3] 3 7
ARG R 3G, 78 HD2 W58, i 35 i 44k
57 2 P S SR IR A S K. HD2C M
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HD2D; W3 i 315 1 15 BEER TR B i 482 s 1T o8 i 1
fn, HD2C (722 fis B = T HD2D (An &l 2 ).
HD2B Rk 8 1 L EoRIR 2 f5 /35,
H DA FART LA e 30 H it 6 P8 P 2 v 0 38 o
SURSEIN AR BB/, v AN Re Ik 2 AR 1. 7
SIR W A P SRT1 Fil SRT2 1
AR AL BT Rk ARON 3. R R AL H R A
HDAC % j% mRNA ) % & %5 fif &, HDAS,
HDA14,HD2C #1 HD2D 327558 i 9 H 3k 78
AR R 345 R T BE ) i v A — B, R X S R [
SR T &y N R PR B A BRI R
HDA2,HDAS, HDA15, HDA10 1 HDA17 | B
572 B ER A L X S N R BRI R ST R F IR
RRBAE T 70 A 4L 20 3R, FRATTHE I fh 4]
FERLRE T 20 o 0T 38358 B AN e H4EAE FE DR T g 41 .

I O mimol/L. NaCl
[ 50 mmol/L NaCl
I 100 mmol/L NaCl
I 150 mmol/L NaCl

(o)}
)

W
|

Relative expression
N W A

o

B 2 HDAC R R & K4 % %% % PCR 947
MEFE 44 0 mmol/L, 50 mmol/L, 100 mmol/L F1 150
mmol/L NaCL (] 1/2 MS ks 32 54 K 10 d BF A 5 15 77 19
HDAC RPEHEIIA) mRNA k3. Actin2 Iy SIEN . 915
BRI AR
Fig. 2 Quantitative PCR analysis of HDAC subfamilies
3.2 Mz hd2q £7F
T-DNA K/ % 78 Fll Real-time % 35 £ 21 &
1. 7F hd2q VU5 B, hd2a . hd2b Fl hd 2d B FEXF 3
IREZN 0. 5,hd2c AT RIBE A 0. 02. NFRIA
& & hd2a hd2b . hd2d F 55335 . hd2c H:3F 5t
P HRE hd2q PUZE A AT LU AL R
3.3 RENFHEIENREMITME
VIR ST A 0 WT F hd2q(PUFE R 28728 440)
FRE R FAEKTE 1/2 MS RIS H 150
mmol/L NaCl ¥ 1/2 MS 8353 10 d J5 940 ot
TT R S, WT 1 hd2q 19 RNA-seq 43

FFEF] 44 252 886 1 42 723 880 4% raw reads, %
B 2 clean reads 437 I h 44 021 642 f
42 469 5564%. WT H1 hd2q Pidii Q30(99. 9 %6 B 5k
IEHF) 405k 95. 12961 95. 19%. tbAh. WT FI
hd2q WIFFH TS 2% 3 R ALY mapping 535 R
97. 119081 96. 98 %0. W Ty Fl hd2qum ) RNA-seq
A3 A55] 43 951 068 Fil 43 751 982 4% raw reads,
LB R MY clean reads 43 Bl 43 864 400 F
43 652 37655 W Tym Fll hd2qum P ¥ Q30(99. 9%
BRI TE B %) 43 91k 94. 65% F1 94. 55%. It 4b,
WT i Fl hd2qum BT 5 H X225 FE R 41 9 map-
ping K451k 96. 92 % 1 96. 89 %. b ikLE Ak [H]
W AR 5% AR A5 10 I e ER A R4, R R S 2
53HT.
3.4 ERFIEERKINEEST

WT Hl hd2q #1725 550 B, 45 R bR Ay 25
NSRBI FEA 2 A IR EEE
A 234 B 3a R T & EEE R 30 A~ GO 4
KT REERER 25 2, B hn] LU AR Y24t
U LZH 3 R o - Dhfe 3 RIS, RS0 430
46 17.6.7 DIHed. Fe RIS B ARKHE T - 20
J AR X3k (8) o AP FARIRZE R IR & & (5) . B v%
W2 KN (5) s F2 43 G 2 (4) 45

W T i F1 hd2qum 4T 25 553 B » 45 3 B R 36
A 1407 PSR Hoh B EERA 772 48
PMIEHFA 635 4~ B 3b B/ T & i 1Y 30
A GO SR REFE BRI 45 5, R FR AT LUE H A=
Yyt A8 M2 53 oy F O RE 3 K2R, B 2E
ST ALEE 14,412 DIIRed. He R AE B AR HE
¥R - AN A X 38k (285) , A RE (71) , S Ak 8
(70D, JEAMA (59) Kl 4P A0 i RE (49) 45,
3.5 hd2q 3255 0n Y £ 0 Rz £ F

AT &I WT s F hd2qum A A 41 4
L5 ¥R 7 (response to salt stress) IR AH L1 22 55
FED L Hoh FIRRYEE AT 27 A, FIREBA 14 4
115028 7 m f Eh 542 PAE SR/ 10 AP (ansk
1.2). thF 25 2 Ak Bl 0 ) 35 R %) 22 38 L T AFRATT
VEHER I N 3 12 IR 10 AL X hd2q PU 58 3k
1790t E 5t PCR 90IE, 455K 555 sl — B (Al 4.
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(a) Jr4}JEEYE ) nutrient reservoir activity- [ 4 Ontology
LRGP oxidoreductase activity- [ 3 [l rotecuter functon 431t
4175 115 Z B RS TE histone deacetylase activity- ) }f ,
A U (NADP+)i% 14 alcohol dehydrogenase (NADP+) activity- [ 11 i C_EI‘UIér component >
i ZU(NAD)%  alcohol dehydrogenase (NAD) activity- [ 1 [ biological process 147172
[T ADP-12Fi B AL % 4 protein ADP-ribosylase activity- | 1
NAD+ADP-#Z i 544 7 B ¢ NAD+ADP-ribosyltransferase activity- [ 11

24X 5, extracellular region-

#1~ nucleolus-

1 E #7706 protein storage vacuole-

A2 IRLENR R AE %A monolayer-surrounded lipid storage body-
HLifii central vacuole-

# 1 JFfk protein body-

3

3

NI

1

1

FRHG % 7 4 1T #hFIKHR embryo development ending in seed dormancy-

I s
T RRIY R response to abscisic acid- [ 5
X153 %4 214 [V response to cytokinin- [ 2
SRHI R LT BRI L cellular response to abscisic acid stimulus- [ 2
FhF i seed maturation- [ 2
B k77 lipid storage- [N 1
W 24455 double-strand break repair- [N 1
Mt R4 R response to freezing- [ 1
AR LSS polarity specification of adaxial/abaxial axis- [ 1
F A5 sexual reproduction- [ 1
it B B 5 Y. defense response to insect- [ 1
FhFHRAR 172 seed dormancy process- [N 1
X7K I response to water- [
FhFiA 4 % 4 seed oilbody biogenesis- [
117 % FADPH 1k protein poly-ADP-ribosylation- [
& 1 JiIADP-#2 51k protein ADP-ribosylation- [
AT 9B KTi 1 acquisition of desiccation tolerance in seed- [
0

1
1
1

1
1

25 5.0 75
H:H % (Numbers of genes)
b LT F45¢ heme binding- [ 34 Ontology
(b) ‘ Mg lipid binding- [ 24 I otccuiar fncton 47318
LIRS peroxidase activity- [ 24 [ cetutar component nitsy

BT TS electron carrier activity- | 19

I EREGE 7 75 pectinesterase inhibitor activity- [ 16 [ viotogcal process ty 712

oxidoreductase activity, acting on paired donors, with incorporation or reduction of molecular oxygen- || 12
FULE ARG, 1T RO A L GERIR T4 FH  B-MiA 5 1 beta-glucosidase activity- || 11

JKAREGEVE, 1A THE 5L hydrolase activity, acting on glycosyl bonds- [ 11
F4rPETE Binutrient reservoir activity- 19
AMTENE: AME B4 xyloglucan:xyloglucosyl transferase activity- |6
TR R (% R%)i Pk arsenate reductase (glutaredoxin) activity- |6
/i ZUAE(NADP+){E £ alcohol dehydrogenase (NADP+) activity- |5
i 4hIX 15 extracellular region- [N 255
4R B cell wall- [ 71
JFisMA apoplast- [ s
MBI EE plant-type cell wall- [ 49
4 1kiRJF 13 oxidation-reduction process- [l 70
B ¥ defense response- [ 48
RAFEK response to water deprivation- [ 22
[ Jiti%Z lipid transport- [ 24
KRR S response to salicylic acid- [ 23
X EFTERIY R response to jasmonic acid- [ 21
X411 . response to bacterium- [ 19
XtJLT B SR response to chitin- | 18
ARG5S ethylene-activated signaling pathway- | 15
4 B 75T systemic acquired resistance- | 13
£k 7 a7 iron ion homeostasis- [ 10
AR Z AR LR cellular response to ethylene stimulus- §7
A XS F YR AY Y. cellular response to iron ion starvation- |4
AL thalianol metabolic process- |3

0 100 200 300
HFE ¥ (Numbers of genes)
A3 GO 43 E iz

(a) WT il hd2q [Li:40H DEG 5 GO BB EEERE s (b) W Ml hd2qum LEZL T DEG (1 GO ¥R PR B:. MIE7E &4 150 mmol/L
NaCL 9 1/2 MS $#53: 3864 K 10 dhd2q 2 A9 mRNA ik, Actin2 FIfENS LN, LI EE =0T E b2

8 1

Relative Expression
N
1

Fig 3 GO database annotation

4 i

FE P Tk AT L i 3 0L 38 AL AL 1 R AL A
DNA HEAL . 24 8 H BRI/ RNA 91T x4k
WL A AL T 2 AL O A A 0 Ml 14 B R
PRIER . SR8 T 4L 118 M B 22 A 3 B K

S A S PRV K RIS 3 (0 R 2 i LA
a g S =9 = s . .
S35 358 % Eg= ek, HD2 M4 b4 19 HDAC S35 , e
2= = WLRRA TN hl2q HETT e AT 4 e 4L
AR 10 A AR KT APCRESE g1 2 R T SRS AR AL

Fig4 RT qPCR of 10 genes up regulated by salt stress

pathway
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K1 WTlys IF hd2qus BN HEE FRHER
Tab.1 Genes up regulated in WT and hd2q groups in response to salt stress

L 1D RN ZFK S E T B P1{H logz fold change
AT5G28510 BGLU24 BRIRIETEG 24 6. 77E-05 3. 86672
AT2G44460 BGLU28 BTG 28 0. 00020 2. 58791
AT3G49580 LSU1 M) 7 AR A R I 1 0. 00050 2.41981
AT3G60140 BGLU30 BRIRIBTTEG 30 0. 00057 2. 38714
AT5G59310 LTP4 e MG AR 2R 1 4 0. 00147 2.77378
AT1G47510 IP5P11 VUL 22 B S-WERR MG 11 0. 00194 2. 75251
AT5G39610 NAC92 B NAC G530 2R 15 92 0. 00220 2. 24288
AT4G34710 ADC2 K SR B R 2 0. 00300 2.01178
AT5G25980 TGG2 T 2 0. 00330 1. 99256
AT3G04720 HEL ES G E| 0. 00889 1. 76013

R 2 Wy FF0 hd2qus= B0 £ ME TR ER
Tab. 2 Genes down regulated in WT and hd2g groups in response to salt stress

FH 1D FHRAR R AR P1E logz fold change
AT5G44440 — FAD %5411 Berberine %% & [ 3. 58E-09 —9. 52406
AT4G10310 HKTI itz 1 HKT1 1. 09E-06 —5. 68892
AT2G38340 DREB2E oK R Te S S R E 2E 0. 00015 —2. 80401
AT1G51470 TGGS5 S TE 5 0. 00266 —2.12313
AT1G47600 TGG4 I 4 0. 00325 —2.10844
AT1G10170 ATNFXL1 NE-X-like 1 0. 00581 —1. 86270
AT3G54770 ARP1 RNA 4541 ARP1 0. 00937 —1.85334
AT5G54230 MYB49 Myb 25 kR 1 49 0. 00981 —2.27136
AT1G18330 RVE7 1) REVEILLE 7 0. 01575 —1.76783
AT3G48360 BT2 & BTB / POZ #l TAZ #5H93 7R 14 2 0. 01884 —1.58257

XFRR shd2q 5 WT ()28 5 B K b b, (HER
WPESS  hd2q 5 WT 122 5 B 1000 24, 3t
W'Y HD2 KSR 58 i PREE T i 5L AL X5 T
it hdt PUGETEXS BV L 22 S L R 3 b, 3R AT
HED AT Be 2 A IZ KA & T HDAC GG i &
SO TR IR PR T N FR 2 HD2 S 05 1 bt &
L CBAR P fE . EEAREE H A HDAC Z% 1k
SATEDIRE. HD2 Z 12 57 1902 #h 0 2858 F Y
FEPAE B DA AR FRAH 1Y) hd2q 25 S 5ER H Z.

Xof Eh AL FRLH () S 0BT AT RN hd2q 52
e AR 22 0 Sk 638 1) 25 S B O HLAE — 28 53k
FHOCH IR AR 0 AT 22 S DAL L 2 7 e 7K 3k 7%, Na
Bk XUl T HD2 % i X 41 8 A
EKOWRALTE R TR — KRR AL 7R B R A
W R 3 AN AR (GGR DL HX 3 A
BGLU24 (log, fold change=3. 9), BGLU28 (log,

fold change=2. 6) 1 BGLLU30 (log, fold change=
2. OFRJE Tl — D5 X 3 AN FEEAE TR —
Jetafk b X Bl HD2 5765 T RS 45 S PR R 455X
— R X R WA T REAR A A R Tl —FE AT LA
SEAHAM R (1 — A B R Rk AT L 2
At -5 4 250 W 1 Bl A RE B SE 9. 7 R R Y
FERPIRATEZI T 1A A HKT1 (log; fold
change=—5. 7). HKT1 F % /545 s,
SRV I e 0 R I an v bl A A SR AL A AL T
i PR R 23 HKTL B9 383k, I8 48
[ 3E X RE A A B 5 . ORI T B — 2 1 TAE
S 5 4 [ WA 4 %k 6 38 S 0y 1 20 B 1 2 S ek
AL TIPSR T HD2 575 5 i i) &
o VLG k20 B IR AL At T A
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Tab. 3 Primers used in the experiment
ik GIE7 R4 314(5'-3")
HD2A] F: TAAAGAGTAAAGACCCTAACGGCG
R:CAGGCTTCTTAGGTGTAGGCTCTT
HDZBJ F: AAGCTGATACCGAAACCAAGC
R:RP GATACCGCATCAGCTTCAATC
. HD2C-] F:GCGCTGTCTCATACTTGGAAG
T-DNA %% ! R: ATGAGGAGTTGCAACATGGAC
F.CAGAGAAAGCGATGTCGTTTC
HDzD R:AGTGGGCTTATTTTGAATCGG
LBbl. 3 F: ATTTTGCCGATTTCGGAAC
08474 F: ATAATAACGCTGCGGACATCTACATTTT
HDAZR F.CATCATTGTACTGCTGAAAGAG
R:CTATAATCGAAAGGGTATATCTCGG
HDAER F: AAGAAGGTTGGTGTTGAACTGATG
’ R:GAGGTCCTTGAATTTGTTTGTCTTC
HDAS-R F:GACGAAAGCGGCATCTCTCT
R:GGCTAGGGCGACTGATTTCT
D F.: TGATTGCCTTCGGTTCTTAA
R:CAACGTGTTCCTTATCCTCT
F. TCGTGAAATCTCTGCGACTTC
HDASR R: TTGTCCTTGGAACGCATCTCTT
HDAISR F:CAGTGATCAAGGTGCTTCTG
RPD3Class R:CACTTTTGTTTTCGATCAGACG
I E HDALS-R F:GTTATGTTGAAGAAGCTGATGG
R:ATTCTCATTAGACGCCATTGAC
I F: AGATACAAAGGACAAGGATGG
R: TCCACTGCTTCATTTTACCT
F.CCTCATGTCAATTGGTTTACC
HDASR R:CTAGCTTCTCAATGTACTCTGA
F.CATGCTGAATGTGGAGGATA
HDAIOR R:CGTGTTGAATGTATCGCAAA
HDAI4R F:.CATTCTTTGTTCCTGGAAGTG
R:CTGGATAGATGGTAATAGAGGATTC
HDAI7-R F.CTTTTCACAGGACATGCTGA
R:AAGATTCTCAATGTGACCACC
HDTI-R P CTCAGGCATCGCTTGGAGAA |
R: TCCCCAAGTGTGAGAAAGCTC
HDT2-R F: ACGCTACTAAGGTGACTCCTG
HDT %k R:CCGCTGTGTGAAAGCTCAAA
HE HDT3-R F: AAACCGCATGTCCATGTTGC
R: TGCACTGTGTTTGGCCTTTG
HDTLR F: TGCTGCTTTGCCTCAAAATGA
R:GAGGGACCACAAGGGAATGG
SRTIR F:CTCAACATGAAGATTCCTCCATATG
SIRClass R:CCAATTAATAAACCTCTGATCTCCG
FIKHEIE SRT2R F:GGGATAGAAAGATTGTTCCAGATG
R:GTAAACTCCTTCAGATCACCT
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(&% 3)
i GIE7 R4 514(5'-3")
BGLU24-R F:GGAGATTGTCTAGGCGGACG
™ R:CGGACTATGTGCGATTCCGA
. - F.CCACGTAGACCAACAACGTC
BGLUZER R: TTCTCCGACAACCATGAGGT
LSUIL-R F: AGTGGCGGAGATGAAGACAG
- R:GGAAGAGCATGCGATCGTGA
| - F: ATCATCGGACCTGGGGAAGA
BGLUSOR R: TGGTTTTGTACCGTCGTCGT
LTPAR F: TATCAAAGGGTGGGGTGGTG
IR ‘ R: TCGTGGAGATGGGATAGGGG
FIREIE PSP1I-R F: TGCATGTGCCTAGTTTCTCTT
K R:CCCCATTGTCGGCATGTAGT
NACI2R F: TGTCCACGAGTCCAAAGACG
R: TGTACCGGACGAATCACGAC
ADC2-R F.ACGTTGGTTCCTGATTCCCT
R:CCCAACCATGCAGAAGTGGA
TGG2R F: AGATTGGCACAAGGCTTCCA
o R: AGCAGAAGATGCAACACCGA
HEL-R F. TTTGAGAGCCGTGAGTGCTT
B R:CAAATCCAAGCCTCCGTTGC
RT-qPCR Actin? R F.CTTGCACCAAGCAGCATGAA
N2 ¢ R:CCGATCCAGACACTGTACTTCCTT
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