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WE LISz S AT I35 80 % SINACAEE R8BS 71 (Arabidopsis  thaliana) F1 B A= B30 g 77 Skl 3 5k 35 PRRS F 3 AR A
HERNFEL, FREY, SHERMETMLL, HSINACAK N T b £ FRIAMER A3 0944, WILGONHT, K
WS AR E MR 2 RERILE 1954, 5AEKKFHRNEFERILH 474, HPAEMYBHIWRKY # 3% K+ 5
K. KEGG/ TR Y, % RFEENFEW LMVBEESHSFMHERNEEREE T8N, #—DikEin 2Rk
HERHHAT SR 9O 2 BPCRAT, IR 5K IS B —50. % s LR, SINACAR] B F28k M 32 Hh iR 4% 2 AN R iif

FE MR, HEMREEEINERKE, Ratitt.
X8R LEKKE, ZREIEER, EEES, NAC, i

MG, B, T ZHKF (2016). L THESINACAIL B 7T 22 7 AL HEF 43 BT, #Y%4R 51, 764-773.

AR K E 23 & PR &R ), T
B il RS K S SR A I E R i A G A
WIS AN B AR S5 I R o ZEARADIZ T T B 0 SR A4
JHRE RGO B TR, BT R ) Rk e A Y
MIVEH o e S IR 1 2 ik DR R i i v — S R B 1 4%
BR¥, s 5 B AR R 3R e AR H oo
A, BT B ) 2 ] 1) #% % Rk (Yamaguchi-
Shinozaki and Shinozaki, 2006). ¥F% 5% H 1
DREB. MYB. WRKY. NACHIAP2/ERF%#B 1] & /=
TP AEE Y I8 )P (Zhao et al., 2010; Chen et
al.,, 2012; Shingote et al., 2015; Bouaziz et al.,
2015).

NACH; s [K 12 Wi KB 7 Kz —,
Hir 48 T %24 (Petunia hybrida) NAMATLEE 7F
(Arabidopsis thaliana) ATAF1. ATAF2LL A CUC2,
ERYITR AR iZ (Souer et al., 1996; Aida et al.,
1997). FIH AT AL, ELLIR T %58 H INACH: 3¢
K73 K H 1174 1E F #(Populus trichocarpa). 7K
#E(Oryza sativa)fl4 %] (Vitis vinifera) #1437l 4 7€ H
163. 151 f179, f£ K & (Glycine max) il JH %
(Nicotiana tabacum)H1 ) % 7€ 1 152 NACH: s [K
R (Z/N 224, 2013). NACHE S TR K K
B P E RN A B EEER, CRBON S HTTE T #
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Fio NACH: Se[H 1 FE K SNDLTE fl pd T 4F 4 R A BE Y
& R Bt VR FH (Zhong et al., 2006). T #&ik
KZ.GMNACLL AJ M i i B R 40 e I (TR 1%, ik
15 K . GMNAC20 I W] 1 55 i J PR 4D 7 5% 1 470 36 7
S TFEMEFHAE HEMIAR ()T i (Hao et al., 2011). il T
T 3% (Suaeda liaotungensis) SINACLH] DL 3 5 % Jt
KR T T 5 sh AR BT (L et al., 2014).
J& 4% i (Cicer arietinum) CarNAC3F1CarNAC63E 4]
Al DU 3k 4% FL K A # (Populus  alba) AR 5 25 1) 4 K,
IR 38 R B I Y Re ) S P AL B T 1 (Movahed
et al.,, 2015) . T % (Miscanthus lutarioriparius)
MINACS 7] DA 3 5 % 3 R 400 p I (0 bt 57 5 Pu o€ g
(Yang etal., 2015). HHl, KT NACH: K1 KW 7T
FEAE TR B O R DiRe i, T HRER T
e RVE A8 /b . ANACO96 5% 5 [K] 1 A 3 3o 1 2
RD29A) 315 #7215 e 2= R U s I+ 1 1 R A2 & e
FilE(Xu et al., 2013). NACO16H] 4% 5 it V& B S B
JGIFAREBLZ: G4 HIAREBLIN #: 5%, i & 5+ 5
Jiir e b2 (Sakuraba et al., 2015).

ASLES = i E T I T RENACK G I LA 5%
A1 K SINACA, R I SINACAEE KU I+ 7E 2 -
T AR B R A A R T AR TR R B S
(T4, 2012), HAEMTEAA S MR MIAREA



SREESETy A R A (U AR K ER), BN
SINACA# fm [ #5 HE R I+ Bl A AE KK B g
JT o ARSCRIFH BE RS Fr B AR % SINAC A5 K 40 R 7+
FVEF A2 BUAULRE TF (0 3 R RIS HEAT 0 b, B AR R I
SINACA ¥ s Kl T IR A O BRI, DLk — B 4E 7R
SINACAZ 5 WA KK B Lot 380 55 1 17 480 1 42 1

o
1 MRS

1.1 scEae

L4 7T (Arabidopsis thaliana L.)%f2E % (WT) A 52
B ARAF, e SINACATE KU G T (L1) Ay 52 56 = i ik
SRR R Al A R R

12 W%

1.2.1 H&EEBESEHHM

BWT 5 L1 FP T2 51 FH 70% £ B2 A1 10% K A IR B 3%
MG, BMIEMSE FRIE 1%, 12REBNE
FEER T 4k S35 55 (22°C, 16/ NG IR /8N BB E AH
SR E60%). 3JE 5, BYERWTRILLEE /R 4hiot A,
M E T RAEH, —80°CIRF. & H .

122 BESHRERZSH

fifi i TaKaRa s @ fIRNAiso  Plusii i & $#2 B F A
RNA, HAgilent 2100 BioanalyzerfINanoDrop ND-
200073 6 G FE T AT RNABEAT R . {3 FH Agilent3& ik
T SCS A T 2 X ) B A HE A v R A TR R A A B RNA
1 FIMRNAZEAT R AFRIE, F+FRNeasy Mini Kit4li
HARILJE ICRNA, 857 44 32(65°C, 17/, 8]
Gene Expression Wash Buffer Kitid 7 & i 47 ¥
Jii, HAgilent Microarray Scannerfits J 45 B i# 4T
. 15 3 0 5 4R £ 4 i H GeneSpring  Software
GX 12.6. 1% Mk A7 15— AL 3], B A 5% A Quan-

tile,

123 EFREEENSZHTSHH

iz HISASTEL 7 M 22 Goxt 22 5 31k 245 DL L i 5 R E
TGt JEN I EM R R E R KB R HERRILE
& R AT ThRE T

5 BILTIE SINACA RS 71 22 7 RILFE I 73 765

1.2.4 GOINgEE&ES

H R Ak (gene ontology, GO HT ik /&4 A2 122
i AR B AR R Th e #EAT 73 2K 00 M, %20 H 3 A
Xt ST A A 4 Rk, B 4 g 2H 43 (cellular compon-
ent). 7 T I fE (molecular function) F1 4= 4 2% i F2
(biological process). ¥ 7z 5 K ik545 LA L L 7]
GO HE FE 1) 2 A 2% H WL, tHE AN 2% H I 2R A
HH, MBI, S5EAEEAYE sHE, 15
EH R E EEMNGOX%H . & i1 % 73l Jyresponse.
stress#lldevelopment.

1.2.5 KEGG pathway =& 51T

KEGG (Kyoto encyclopedia of genes and genomes)
KRS B — R DhaefE BA LS &K,
X R DI REHEAT R o, RN HE R R 2 ) —
FBFLR FH — A 200 A 7 AH ELAE FH R IR 9% i ke
Ko ¥R RILSE UL LR EHITKEGG E #4011,
Pz th 2 = AR AR R AT

1.2.6 ERRAEEPCREIE
L6 72 S RIS R LN, MRS GenBankH (1) 7 41 14
5l (£1), BALLATWT [ 2 RNAH SRR, R A
TaKaRa A @ i) PrimeScript™ RT reagent Kit with
gDNA Eraserid &t 17 ) #55%, [HSYBR Green
AT S 2 6 2 mPCRZM T, LAActin 29 P9 2
ITHHE AR AL AR B . SEI %6 % 8 EPCRAX N Ther-
mal Cycler Dice Real time TP800 (TaKaRa), {7l
NSYBR Premix Ex Tagq™ Il (Tli RNaseH Plus)
(TaKaRa). SLH3KEE .

2 ZR5Ve

2.1 ERNAWEBRERELE

FAgilent 2100 Bioanalyzer#1NanoDrop ND-2000
R0 £ B A RNA, 45 5 B R, RNALE R B fias 74
BT, RIN>7, 28S/18S>1.5, ki se B icts, WkEA
RNA{IA260/A280{H 112.0, 24l EEHLUT, W 5N
100.6/165.2 ng-uL™, 75& I a0 H I se i EK .

22 EERME

Agilent Microarray Scannerfafifish F R, & H38
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Table 1 Primer sequences for real-time PCR

Gene GenBank ID Primer sequence (5'-3") Amplification size (bp)

Actin2 NM_112764.3 F: CAACCGGTTAGTACATTTTAGGC 193
R: GTAAGGTCACGTCCAGCAAG

PIP5K3 NM_128199 F: GTTGCGAGGTGAGTGATACG 134
R: ACAACCATCCGACCACAAAT

At2g38240 NM_129381 F: TGTGCGAAAGGCTAACAGAG 131
R: CTGAGGGCATTTTGGGTAGA

WRKY38 NM_122163 F: GGTGGACCGCTTTCAAGTTA 143
R: TGTGGAGGAGGAGAAGAATCC

MYB15 NM_001035670 F: AAAACTTGGGCTCCGCTAAT 143
R: GCACCATTTCACTTTACTCCTCA

AZF1 NM_126145 F: TTTCAAGTCGTTTGCGTCTG 110
R: CGAGTTCTACGCTGTTGCTG

GSTF6 NM_001197964 F: CCAGCTTCCACAGCCACTA 130
R: TACTCACGTTGCGAAGGATG

G5 IE T M, 1 SIE W, S5 R EE(BI1A). A
B Bk A A EAB AT s, 4K 22 0 B o5
WA T y=x B 2% I I K 8 X 3k, 3 9 % 2L A
R ke A0 B A R A0 T T ) K o ik DR R IA 22 S A A
B MBS T IRE XS Z A1, 285 R A
Y A 0L B I A DR A (A R R 2 e B . B
Yl EE R R AR RIAELL R R ERIE, ST X
BB A KR ZFE RAELLR N IR, SILfEE
HRIEERBIEL.

2.3 ERREEHR

MLLFIWT A FEA L U B BE (K145 2201, %5
Fik2fE Ul EE A3 0944, Hd Bk R R
KA1 5784, FMERIAKERFAL 5167, %= FH:H
RISAEH 73 RGN K2,
ZERRIBFEF B FIF3065 L BRI 254, H6
MEAEKREMAEEY I ETES K (K3). AT2G-
382404 i 40l g 77 2- A K — R (20G) FlFe (I1) #
MAFEEH, 20G-Fe(I)EHZ 5485 XN EYE K,
R E - R A R DA S s B B R AR (R, 2011),
AT2G38240& A 7ELLF i 726475 . RNS1HE[A
AL IR TR R, B T T2 R A R I R,
RNS 1312 & [ =y n 3 58008 47 (0 P 460 195 3 g
(Hillwig et al., 2008), RNS1#: A 7EL1+ i T7159.8

5 10 15
WT

Bl PN A R E (A)RTEUS R (B)
WT: FAERIPIRGTT; L1 5 SINACARE U F I+

Figure 1 Microarray scan result (A) and scatter plot (B)
WT: Wild type Arabidopsis; L1: SINAC4-transgenic Arabidopsis
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Table 2 The grading analysis of up- and down-regulated
genes

Fold change (FC) The number of
differentially ex-
pressed genes

(down-regulated)

The number of
differentially ex-
pressed genes
(up-regulated)

FC=200 1 5
100<FC=200 2 0
50<FC<100 5 3
30<FCs<50 17 10
10<FC=<30 153 123
5<FC=<10 296 233
2<FCs5 1104 1142
Total 1578 1516

. CYP94B3/Z Ul Fg 7+ 4t i 4 2 PA50 194 5 i B V.
FiE3% K FImRNA, BT DL ik i 548 420 1k P JA-lle
4] <2 a2 M) N A 420 F 45 4% 1 38 (Kitaoka et al., 2011),
CYP94B37EL1H L il 1 159.81% . WRKY#4 3¢ KT /&
YR — R B R R T, WRKY38S5 T £ Flil
B N & . k& (Hordeum vulgare) WRKY3842
e 1 DR T T R KRS 1A T € A B 5 i ) (Mare et
al., 2004), WRKY387:L1H 1] 790.9f%. DFR%whY
A i A- 3L SR B, KRS miR15638 i U 2 T Ui
BERIDFR) L, $2 i e 5 DR 400 1 I 508 o d 1) ek

FEESE: FIL T 0% SINACA IR T 2 R RIL K i 767

P, 3 o % BE DR 40L FE 9% 9 b 08 B8 77 (Cui et al,
2014), DFRYEL1H Fif 751.76%. NRT2.67EfL 7+
rh i 5 M ROS (1 7 A2 SR AR T AF 4 ¥ 18 (Dechor-
gnat et al., 2012), NRT2.67EL1H Fif] 7375, MEL
b & 5FnT ) 25 HE I SINACA 7 At 3 i 1 7% AT2G-
382401 RIS (L IR I AE K R, s
FFERNS1. CYP94B3. WRKY38. DFRLL}2NRT2.6
B DR 0 B v P i DR UL R I 0 e 1k

Z St RIBFE R T R30M5 UL 224, Hd2
ANER G aPUE A G, WA RN RS A KK
H AL (4). ORAB9E 17 AP2/ERF 4 3 [A]
T, B RS U5 PDF I K] 11 2 1A 3 1 5 1 2R R R PR 15
S, RFAREEHEERMER, RaHiiziE
i gE 1 (Pré et al., 2008; Wasternack and Hause,
2013), ORAB97ELLH i 1 35.7144 . EXPA8H il
PRI GH M EE R o, 40 MRS 38K, EXPASTELLH i
120.81%. %L, SINACAR] fg il it #1 # EXPAS Al
ORAB )R 1A 13 177 38 558 7 5k PRI 400 o ¥ PRI PLfi ok

2.4 GO&rth

xf S AE LA EATAN FE R AT GO A #T, 4 i 8
DREAT 732K . 2 RRIBHE A > 1 ThREAH SR A
397/N(Hi34.67%), AL /MR EE R H 3714

3  FUARIA30ME LA H SR K R E MR IE AR O i A
Table 3 The genes related to growth and abiotic stress up-regulated more than 30 folds

Gene Probe name  Genbank ID  Fold change Description

AT2G38240 A 84 P13535 NM_129381  264.7097272 Arabidopsis thaliana 2-oxoglutarate (20G) and Fe(ll)-
dependent oxygenase-like protein mRNA

RNS1 A 84 P12620 NM_126351  159.8315049 A. thaliana ribonuclease 1 mRNA

CYP94B3 A 84 P10863 NM_114710  159.1771897 A. thaliana cytochrome P450, family 94, subfamily B, poly-
peptide 3 mMRNA

WRKY38 A 84 P11143 NM_122163  90.91724735 A. thaliana putative WRKY transcription factor 38 mRNA

DFR A 84 P17806 NM_123645 51.68307486 A. thaliana dihydroflavonol-4-reductase mRNA

NRT2.6 A_84 P24087 NM_114375  37.13609723 A. thaliana high affinity nitrate transporter 2.6 mRNA, com-

plete cds

w4 TIFRIXI0M5 LA LB S AR AR G AR

Table 4 The genes related to abiotic stress down-regulated more than 30 folds

Gene Probe name Genbank ID Fold change Description
EXPAS8 A_84 P11569 NM_129623 0.033285 Arabidopsis thaliana expansin A8 mRNA, complete cds
ORA59 A_84_P11903 NM_100497 0.028160 A. thaliana ethylene-responsive transcription factor ERF-

094 mRNA
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Figure 2 The GO (gene ontology) analysis of genes up-regulated more than 5 folds

32.40%), HEE I AR S B R A 377 4 (4132.93%).
O T INRE T B AT G5 A AL SR P iE R 2,
YU LH 43 BV K AN MR 20 28 i o 5 AR i
FEW KA U AR . BOUR S AR
MR EEFEEE2). X N LA 3744 FEH
TGO M fa, KILT A% F WA E KGOS 4

R MR RE AR S I R SR A 4

BIERNEMAERKKE, Hib5Ie4 e A o i 5
A HE111954~(%5). AZFLIE P06 R e i
A7 13RI, SR4R ol pe T 5T vy 6k i B ik
(Sakamoto et al., 2004), AZFI{ELLIH (I EE il T
19f%. SHDZwIGIFIHSPOOFEEE [, MRiEh. A FI4R
BrhiE, S5 EHSMEK. TP E
RLT I 24 P HSP0. 5% I SR A4 1 12 1 LA SR I
HELHE T (Song et al.,, 2009; Feng et al., 2013),
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Table 5 The GO (gene ontology) analysis of differentially expressed genes associated with abiotic stress

PGS Il T 0% SINACA IR I+ 2 R RIL L K b 769

GO ID GO item Hit Representative gene Enrichment Q-value
test P-value
GO0:0033554 Cellular response to stress 2 RNS1 and AT3G50210 0.91 0.7771
GO:0006970 Response to osmotic stress 6 MYB15, ABR1, SHD and AZF1 0.7284 0.7771
G0:0006979 Response to oxidative stress 6 TT4, ATGSTF6 and WRKY28 0.3190 0.5439
GO0:0006952 Defense response 46 AtRLP and WRKY 0.0 0.0
G0:0009408 Response to heat 4 BIP3 and AT1G53540 0.1918 0.4325
G0:0009409 Response to cold 2 BGL2 and AZF1 0.9603 0.7771
G0:0009414 Response to water deprivation 6 LTP4 and ATDR4 0.1206 0.3513
GO0:0009611 Response to wounding 12 TAT3 and BSMT1 0 8.0E-4
G0:0042594 Response to starvation 2 RNS1 0.3422 0.5439
G0:0009266 Response to temperature stimulus 6 BIP3 and AZF1 0.7124 0.769
G0:0009314 Response to radiation 3 TT4 and 4CL3 0.9914 0.7771
GO0:0009725 Response to hormone stimulus 15 ATMPK11 and GEA6 0.2636 0.4937
G0:0009415 Response to water 6 ATDR4 and SHN1 0.1385 0.3645
GO0:0009753 Response to jasmonic acid stimulus 13 RNS1 and TAT3 0 1.0E-4
G0:0009636 Response to toxin 4 ATGSTF6 0.0301 0.155
GO0:0009751 Response to salicylic acid stimulus 14 WRKY38 and WAK1 0 0
G0:0010033 Response to organic substance 8 MYB15 and ZAT7 0.0169 01208
G0:0010035 Response to inorganic substance 5 MYB15 and NIT2 0.9111 0.7771
GO0:0042493 Response to drug 1 AT2G04050 0.6524 0.7484

®/6 GO (ERAM)ER T HA KK BRI Z R

Table 6 The GO (gene ontology) analysis of differentially expressed genes associated with growth and development

GO ID GO item Hit  Representative gene Enrichment Q-value
test P-value
G0:0003006 Reproductive developmental process 5 STY2 and NGA4 0.9942 0.7771
G0:0048869 Cellular developmental process 7 PIP5K3 and BST1 0.2704 0.4964
G0:0048868 Pollen tube development 1 RIC4 0.6983 0.7679
GO0:0007275 Gametophyte development 2 4CL3 0.7720 0.7771
GO0:0009791 Post-embryonic development 5 TTG2 and NGA4 0.9992 0.7771
G0:0048731 System development 9 LRP1 0.7099 0.7690
G0:0009908 Flower development 3 STY2 and KNAT2 0.8246 0.7771
GO0:0010154 Fruit development 2 GEAG6 and TTG2 0.9943 0.7771
G0:0048469 Cell maturation 2 PIP5K3 0.1526 0.3814
G0:0009888 Tissue development 5 BST1 0.4588 0.6220
G0:0010214 Seed coat development 1 TTG2 0.1413 0.3645
G0:0048827 Phyllome development 2 TT8 0.8260 0.7771
GO0:0051094 Positive regulation of developmental process 1 AT2G31880 0.5484 0.6759

SHDYELLIH HIRIE Fil T5.76% . ATGSTF20 J8 fi
H, FFRERE PSP 4 A 5 I2 % (Dixon
et al., 2011), ATGSTF6 5 J& T [{— /I XK ik,
ATGSTF6/ELLH 381k i 75.8f%5. ATPMEPCRB
FEFEPACEA AR T i R A, i Rk R

FEFIAIPMEALE R, RILLAIKEIBRS 51 S i&
B e 2 R DR ) B S HC A IR BB T BB 71 (Qui et al,,
2011) , ATPMEPCRBYEL1IH {3 IE i 175.50(% . Xt
Jop B AR OG22 R B R GO/ BT R B, SINACA ] 3d i 1
FEAZF1. ATGSTF2HMATPMEPCRB ) 3% i 42 v s 3t
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Table 7 KEGG analysis of differentially expressed genes

Name Number Percent (%) P-value Q-value
Plant hormone signal transduction 232 16.38 0 0

Plant-pathogen interaction 148 22.97 0 0

Flavonoid biosynthesis 19 31.58 3.0E4 0.0074
Brassinosteroid biosynthesis 7 42.86 0.0038 0.1198
Indole alkaloid biosynthesis 7 42.86 0.0053 0.0652
Arginine and proline metabolism 66 15.15 0.0069 0.0652
Phosphatidylinositol signaling system-Arabidopsis thaliana 49 16.33 0.0013 0.0235

300

]
[%)]
[=]

v
[=]
[=]

-
w
(=]

Relative expression
S
(=]

o
o

o LI I ]

PIP5K3 At2g38240 WRKY38 MYB15 AZF1
gRT-PCR

GSTFé
O Gene chip

B3 R A S O E EPCR&S 1 LT

Figure 3 The comparisons on results of gene chip and qRT-
PCR

DRI 40U 756 3 B P o TR AE GO&E IR ih 3RATTIE R
I T MYBFIWRKY % 5% R ¥ K G B o, MYBW] i 77
YA AR B A R IE A P ia )
ft J1(Li and Fan, 2015). MYBL150i 8 2 il Kz 2.4
A K EFSRFTRR RN . 1 RIAEMYBL5 ] 5 ABA
AW AT 5 A O S DR 1) 3R 0K 0 T B v 0L R T
L0 £ A B i 52 74 (Ding et al., 2009), MYB157ELL
ik B T 7.86% . WRKY 2 N AW A1 A4
i FEE . ORI A S5 R A B R R T
(Rushton et al., 2012). WRKY28 7] LA 58 4 Fg 7+ it
e T2 EEAE ) RE 7] (Babitha et al., 2013),
WRKY287EL1H 3R IE F i T 111% . SINACAH] fE]
i A EMYBFIWRKY 2 5 5% K 1 JL R 1) R 8 52
2PN KN PAN /UK G

Fah, WFEETTLLEH, GOt 54K KB M

KM 2 7 RIBFE R FLE 454, STY2 0] g 3E Ul rE I+ 4
SLIGRE, FERZM 0L R TR MRS T A A 1 4 2 21
% & (Kuusk et al., 2002), STY27EL1H (% i T
5.81% . PIPSK37EMR [ )= & A AR & rh ik, JF
% 5RBHIE L (Stenzel et al., 2008), PIP5K37ELL
W RIE B T 17.965. BSTL1 %14 NDER (de-
formed root hairs), ‘& REEHEAR EAIML A1k, 520
REBA R B S K E (Ringli et al., 2005), BST1
FELLF A i T 6f%. X AEKE B RIER
MIGOZrHr &, SINACAT] feiliid i#%STY2, PIP5-
K3FIBSTLH a2 1t 1 ¢ i3k % 5 DRI 40 7 77 1) AR K R

Ho

2.5 KEGG pathwayE &S

X} 2 S FRIE P S DL R 3T KEGG pathway &
o, RIILW ROONME T, FEELMAMEY
WRESHS. WA EAE, SR EYEYD
G SRR NG IR G R R 2R AN
it 2 BR AR S B IR R LR (5 5 RS (R T).
MRS SRR, AR 584
Hofs TFE 54550, s S E2 . IRIRS W RETT
HAEE ALK &K B A5r1k(Waadt et al., 2015).
Reitman fl1Frankel (1957)/#fF 78 E.7x, #EEHZRML &
YL AR T S RS &, DR iR A
g, s H i, BbAR S AL . IR
EVIATIE R A A B HEE, SRR P AL
PEo WHSEE R AT AR AR ERAR, SRR
[VE 2 A4 B 2 (BB A7, 1995). Sairam (1994) [ fif
FURI, T N BERR I N AR KA T 54 NN
(Triticum aestivum) i A, &R e & BT A
WA, R N BRG] G SR B R
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3), Ry prfs & Rl 5.
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Analysis of Differentially Expressed Genes in Suaeda liaotungen-
sis NAC4 (SINAC4)-transgenic Arabidopsis

Qiangjian Li, Yang Jiao, Jingyang Yu, Qiuli Li"
College of Life Sciences, Liaoning Normal University/Key Laboratory of Plant Biotechnology of Liaoning Province, Dalian
116081, China

Abstract Microarray assay was used for gene expression profiling of Suaeda liaotungensis NAC4 (SINAC4)-transgenic
Arabidopsis and the wild type. SINAC4-transgenic Arabidopsis showed 3 094 differentially expressed genes as compared
with the wild type. Gene ontology analysis revealed 195 differentially expressed genes related to abiotic stress and 47
related to growth and development, including MYB and WRKY transcription factor genes. KEGG analysis revealed the
differentially expressed genes involved in 90 signaling pathways. The main signaling pathways were plant hormone signal
transduction and brassinosteroid synthesis. The differential expression of selected genes was validated by qRT-PCR.
SINACA4 regulated the expression of downstream genes directly and indirectly, functioning in plant growth and develop-
ment and abiotic stress tolerance.

Key words growth and development, differentially expressed gene, gene chip, NAC, stress
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