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Transcriptome—based analysis of maize seedlings in
response to salt stress

LI Tao', QU Xiaoyu', MA Xiaoying', LIU Weifan', WAN Menghu', MA Fenglan’,

WU Na', LIU Jili#
(1. College of Agriculture, Ningxia University, Yinchuan 750021, China;
2. College of Ecology and Environment, Ningxia University, Yinchuan 750021, China)

Abstract In order to analyze the salt tolerance genes and its related metabolic pathways in maize, two
maize varieties, ‘Heyu 157 (HY157) and ‘Xianyu 335’ (XY 335), were selected in pot experiment. The
experiment was conducted to determine the growth indexes and transcriptome expression of maize
seedlings under three different NaCl treatments as follows: 0 (CK), 120 (S;) and 240 mmol/L NaCl (S,).
The results demonstrated that: In comparison to the control (CK) , ‘HY 157’ variety under S, and S,
treatments exhibited 3 305 and 4 314 differentially expressed genes (DEGs), with 1 900 and 2 457 being
up-regulated and 1 405 and 1 857 being down-regulated, respectively; ‘XY 335’ variety under S, and S,
treatments produced 729 and 5 037 differentially expressed genes (DEGs) , with 293 and 2 500 up-
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regulated and 436 and 2 537 down-regulated, respectively. GO enrichment analysis of the differentially
expressed genes (DEGs) revealed that the two maize varieties co-enriched up-regulated genes were
significantly enriched in GO entries such as response to hydrogen peroxide, salt stress and carbohydrate
metabolism processes. KEGG enrichment analysis showed that the differentially expressed genes were
mainly involved in metabolic pathways such as starch and sucrose metabolism, phenylpropanoid
biosynthesis, pentose phosphate pathway, benzoxazole biosynthesis, MAPK signaling pathway (plant)
and phytohormone signalling. The results of the genome enrichment analysis indicated that the differentially
expressed genes were primarily associated with metabolic pathways, including starch and sucrose
metabolism, phenylpropanoid biosynthesis, the pentose phosphate pathway, benzoxazole biosynthesis,
mitogen-activated protein kinase (MAPK) pathway (plant) and phytohormone signalling. Three genes
involved in the phenylpropane biosynthesis pathway exhibited a specific up-regulation and expression in
‘XY 335’ , while five genes demonstrated a specific down-regulation and expression in ‘HY 157’.
Furthermore, the up-regulated transcription factors were predominantly observed in gene families belonging
to the MYB, C2H2, AP2, NAC, bHLH, bZIP, and WRKY categories. In conclusion, under conditions of salt

stress (120 and 240 mmol/L NaClD, the differentially expressed genes (DEGs) of ‘HY 157’ were found to

be involved in the modulation of a variety of adaptive responses including osmotic regulation, ion

homeostasis and antioxidant defenses, thereby enhancing the tolerance of seedlings to salt stress.
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Table 1 Fluorescence quantitative PCR genes and their primer sequences
Fes EIE KRS 5147 41 (53"
Number Primer name Primer sequence
Zm00001eb099240—S GGAACAAGGGATGCGGTGA
! Zm00001eb099240— A ACTGCAAGATGCCAGGGACA
Zm00001eb347200—S TTTGGTTCATTTGAGGCACTTG
’ Zm00001eb347200— A TGCTCCCAGACATCAATCCC
Zm00001eb195970—S ATCAGGTGCCATTGCTCGC
’ Zm00001eb195970— A CACTGATGATAACCATTCCTGCT
Zm00001eb289500— S AAACTTCAGGGAGAGGCTTCG
! Zm00001eb289500— A CATCCACGTCACTGAGTAGAACAA
_ Zm00001eb161560—S ATGCTCTGGGTGTTCTATGGC
0 Zm00001eb161560— A GGCTGTCGGAATAGAGGAAGA
Zm00001eb158420—S CTTGTGATATACTCTGCATGGGTTT
’ Zm00001eb158420— A AGGCCACGTCAAGAATAAACCA
Zm00001eb336580—S CAGGTGATGAAGAGCAGCCTC
! Zm00001eb336580— A ACCTGGTACGTTGCCTTCTCG
Zm00001eb244120—S CCACCCATAACGGAAACCC
’ Zm00001eb244120— A GAACCTGGTTTCGCAAAGTCA
Zm00001eb023350—S TTCTCCGCCTTCCTAGCTTG
’ Zm00001eb023350— A TCACTGCTTGGACGGGTTG
ZM00001eb101700— S CAGAAAAGGACTATGGTGCCTATGA
0 ZMO00001eb101700— A CTTTATGTTTGTCTCGTCAGCTTGC
1 GAPDH—S CCCTTCATCACCACGGACTAC
GAPDH—A AACCTTCTTGGCACCACCCT
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H121.4%~34.3% (P<<0.05), i N &8 1 4 i & 4
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0.05), Hhy I8 T i 5 43 51 B I 18. 86 ~31. 3%
1 27.6%~32.8% (P<C0.05) . NaCl [ 31 % 95 &

2.1

GEINE SRR RSP TE S Al S E Ny =3 T 31

i b R A B T K AR T R R M T ) R R R
Wi 3k A Wk 3 K S (P<<0. 01D, I H = [H 28 14 bk
T 5 R 26 I R B 2 K S (P<C0. 01D, i X R Al
Mo BT R E AR R LY B 2 R (P>
0.05)(F2),
2.2 HBMEBETEXRSGEFERANFHEBREITMH
Y 28 3 AT, 18 AR A 1 i 1 I 4 B30 B B A
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T A I 7 0 e A )t =98 %4, [ s L)
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Table 2 Changes in biomass of maize seedlings of different varieties under salt stress

WHMTYHRE/g HLEHTHRE/g

i A b B 5 /em 52k L
Variety Treatment Plant height Mass of underground Mass of dry matter Root-crown ratio
dry matter above ground
CK 63.6341.50° 0.5940.05* 0.644-0. 05" 0.92+1.23"
HY 157 S, 54.60+0. 44 0.4840.02" 0.5240.04" 0.92+1.01"
S, 40.23=+0.67° 0.3640.01° 0.44+0.05" 0.82+0.81"
CK 59.8040. 26" 0.5640.02" 0.5840. 04" 0.97+1. 14*
XY 335 Sy 47.03+0. 76" 0.44+0.02" 0.42+0.04" 1.05=+0. 86
S, 39.3041.05° 0.32+0.02° 0.3940.06" 0.82+0.72"
i Fl (V) Variety ok ok ok ns
F A HECT) Treatment ok ok ok *
VXT ok ns ns ns

12 : CK,0 mmol/L NaCl;S;, 120mmol/L NaCl; S,,240 mmol/L NaCl, [f] 3 $5J5 AR [l /NG 52 8 32 7R 7] — i R OAS ) 4k 20 0] 22 5 8 25 (P<<
0.05). *,P<C0.05;%*%,P<C0.01;ns, KW FMESR . T,
Note: CK, 0 mmol/L NaCl; S;, 120 mmol/L. NaCl; S,, 240 mmol/L NaCl. The different lowercase letters in the same column indicate
significant differences between the treatment group and the control group of the same variety, P<<0. 05. *,P<C0.05; **, P<C0.01; ns,
no significant difference. The same below.
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Table 3 Transcriptome sequencing data information

JE U6 PP 5 DR R AN R 8

ifpﬁ RIBTETNMD g jr, PRI MY HUGH  RAH/% Q0% Q0%
Raw base Clean base Clean base

HY157-1_CK 45.04 6. 80 44. 26 6.67 98. 06 98.11  94.71
HY157-1_S, 47.88 7.23 47.18 7.12 98.42 98.10  94.63
HY157-1_S, 48.95 7.39 48.24 7.28 98. 44 98.10  94.61
HY157-2_CK 38.31 5.79 37.83 5.70 98. 60 98.22 94.84
HY157-2_S, 45.12 6.81 44.51 6.71 98.53 98.16  94.74
HY157-2_S, 40. 96 6.18 40. 46 6.10 98.59 98.29  95.02
HY157-3_CK 44.01 6. 65 43.38 6. 54 98. 38 98.12  94.67
HY157-3_S, 41.33 6.24 40.74 6.14 98. 40 98.14  94.69
HY157-3_S, 42.49 6.42 41.78 6.30 98.12 98.05  94.59
XY335-1_CK 37.73 5.70 37.28 5.62 98. 65 98.22 94.84
XY335-1_S, 43.46 6.56 42.84 6.45 98. 33 98.14  94.74
XY335-1_S, 39.62 5.98 39.15 5.90 98. 60 98.29  95.05
XY335-2_CK 42.21 6. 37 41.59 6.27 98. 33 98.09  94.63
XY335-2_S, 38.61 5.83 38.07 5.74 98. 39 98.14  94.70
XY335-2_S, 42.74 6.45 42.14 6.35 98.39 98.13  94.68
XY335-3_CK 48.23 7.28 47.46 7.15 98.13 98.09  94.67
XY335-3_S, 44.01 6.65 43.28 6.52 98.17 98.10  94.73
XY335-3_S, 43.69 6. 60 43.02 6.48 98. 25 98.23  95.01

TEHY 157 f1 XY 33548 58 EoR R E 1657 1 e K 3357 . HY 157-1,HY 157-2 M HY 157-3 4051 RE 157" 19 34T & ; XY 335-1,
XY 335-2,XY 335-3, 400 S 3357 (9 34T A . Q20 F Q30 43 B A WU MERG SR AL 99. 0% A1 99. 9% LA L B AL BT (5 H 43 He .
Note: HY 157 and XY 335 are maize ‘Heyu 157" and ‘ Xianyu 335’ , respectively. HY 157-1, HY 157-2 and HY 157-3 are three replicates of
‘HY 15775 XY 335-1, XY 335-2 and XY 335-3 are three replicates of ‘XY 335”. Q20 and Q30 are the proportion of bases with 99. 0%
and 99. 9% or greater base identification accuracy, respectively.
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Table 4 Statistical results of expression difference analysis of maize seedlings

S W 4 v 4 7 241 IR T1 i 3 A 25 kLI S
Control vs treatment Up-modulated gene ~ Down-modulated gene Total DEG
HY157 _CK vs HY157_S, 1900 1405 3 305
HY157 CK vs HY157 S, 2 457 1 857 4 314
XY335 CK vs XY335_S, 293 436 729
XY335_CK vs XY335_S, 2500 2 537 5037

2.4 GOLIREEEDM

126 5T A1, £ HY157_CK vs HY157 S, Ak #
A 330540 DEGsZ 5 T 4 3844 GO g/ 2%
Tl 32w B A 4 4H 43 Ccell components, CC) R ZE
(%) I 23t 44 Cchloroplast, 209 /> F1 40 il #h [ Ccell
periphery, 289 /) Fll 43 JJj & (molecular function,
MF) K 2 h 9 4 £k 3% 1 Ccatalytic activity, 1 439
A, LKA W) it 72 (biological process, BP) K28
i) 48 4k i J 3d #2 Coxidation-reduction process, 265
A F ik 7K Ak A 0 A4 i 72 Ccarbohydrate metabolic
process, 205 ) ; 7 HY157_CK vs HY 157 _S, 4b B
HH A 431440 DEGsZ 5 T 4 9904 GO Iy fig 732K
T, B AR CC R ZE P By I 2R AR (388 4~ Fil s {4
(plastid, 408 > F1 MF & rf (% fif 4k 1% 1 Ccatalytic
activity, 1 988 4~ ) , DL & BP o fy 2% % {k
(photosynthesis, 94 ) (F 6), XEJE GO &£ F
FETT 30 B9 45 H , i B A [ b 3 45 10 1 22 S5 6 A e 4
i 25 H AR IR, fEJ2 DEG % H ATl

XF XY 335" A [a] 4k B2H [) 22 S R A 9E 4T GO
WA BT & B, 7E XY 335 CK vs XY335_S, 4b B 41
FH 7294 DEGs 2 5 T 2 1094 GO T fig 43 K3,
F B EAE CC RIEH A9 B (plasma membrane,
69 4~ ) il MF 26 rh iy 25 11 Jit B % & (protein self-
association, 107, DL & BP K& i3 % i E AL & 1Y

i )i (response to hydrogen peroxide, 11 4~) Fl & H
2 AW & B Ak (protein complex oligomerization,
11/ (R D, 78 XY335 CK vs XY335_S, 4b FE 4
50374 DEGs 25 T 5 12940 GO Ty g 43 6 0t ,
B AR AE CC R 40 i 5T 1% 4 4K Ceytosolic
ribosome, 132 />, 4fl Jfl 5T K A% B 442 W7 2 Ceytosolic
large ribosomal subunit, 83 /) Fil MF 25 v (4 4% B {4
HY 45 44 i ) (structural constituent of ribosome, 204
AN FiL 45 ¥ 4 F 3% ¥ (structural molecule activity,
22240, BL L BP H B R B T ORI AR W) R
(ribosomal large subunit biogenesis, 44 4~)(F 8), 2
A B b w A AR R Y 3 4 S IS Ay A
SR AL T PR R I R 25 S R R 43 ) A A L
L5449 (1 541 F1 1 849 /4>) HEAL TG 5 (1 988 F1 2 012
A AR B AR (1 961 F11 407 4 o Lt Xt TR TE
A TR N R K AT GO & &0, 7£ CC \BP
FIME B 23 28 v, WL 3 I 35 09 5 4 2% H RIDK K- .
S 5 DG I 0 1 S e o DA S Sl o - S i iR
Y G B B A AR L LR Ak AR R RN Y R 4 DA
Kot KA A A4 22 A T T 3 2 e i BIL
R B BT — A 2R R R TR A R I (E
P8 I, 78 AR W ok A8 v Sk A DR R N A OC 1Y
DEGs $tit 3% b, 0 TR 52 8 i 1o i 52 2
{14 Wi 157 AL
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Table 5 Enrichment analysis of the top 30 GO genes with differential gene expression between HY 157 CK and HY 157 _S,
S B B3 (N <
s 4y %0 EJ’#?L}ZE()%E K IE & P
. - B2 55 RN EH Corrected
Category 1D Term B
DEG P-value
GO : 0009507 I 4% {4 Chloroplast 209 1.15x10°*
GO :0071944 4 fa 4 1 Cell periphery 289 5.98% 10"
GO : 0005886 Jit i Plasma membrane 236 2.17Xx107
GO : 0009536 Ji 4 Plastid 220 1.09x10°
oo GO : 0005874 % Microtubule 55 2.36X10°
GO:0110165 41 Bl fi% 351 32 /& Cellular anatomical entity 1894 3.35X10°
GO : 0099081 it 4 F & A& W Supramolecular polymer 55 3.60x10°
GO :0099512 9 F £F 4k Supramolecular fiber 55 3.60Xx10°
GO:0099513 B4 41 M B 48 4T 4 Polymeric cytoskeletal fiber 55 3.60x10°
GO : 0015630 34 A 4l B 42 Microtubule cytoskeleton 60 3.71%X10°
GO : 0003824 i Ak 3% M Catalytic activity 1439 1.66x107
GO: 0046527 i} 7 BE 55 A% B 05 7 Glucosyltransferase activity 48 9.11x10°
GO ;0016491 41k 38 JE B 3% 1 Oxidoreductase activity 279 1.83x 107
GO: 0035251 UDP- i B AL B G i 1 41 3.41X107
UDP-glucosyltransferase activity
GO :0016759 21 4 & A WU % P Cellulose synthase activity 16 1.37%10°
£ 4 R A 8L CUDP-JE 50D 1 # 5
GO :0016760 . . 16 1.37X10”
MF Cellulose synthase (UDP-forming) activity
DP- i 3 % B B 37 1 :
GO :0008194 UDP-REF BB 1A ﬁ, . 68 4.69X10”
UDP-glycosyltransferase activity
kil Y |
GO:0051119 RERFEE L .. 9 5.82X10°
Sugar transmembrane transporter activity
t I 1 it
GO:0016758 - ﬁ%%.{ﬁ @’ﬁ%a*ﬁ%. 76 1.07x 10"
Transferase activity, transferring hexosyl groups
GO :0016161 B-UE B il 15 1k B-amylase activity 8 1.11x10*
GO : 0055114 H AL B JF i 72 Oxidation-reduction process 265 3.71x 10"
GO:0005975  fik Ktk & 9 1R i 7 Carbohydrate metabolic process 205 5.87X 107"
GO : 0000281 H 224y 240 4 4 Mitotic cytokinesis 17 8.70X10*
A e O R ) A
GO :0016051 ) BKIA %_ﬁk% " E_E’ji 77 2.00% 107
Carbohydrate biosynthetic process
I P B IR0 it b g e 4 20
GO : 0061640 . AREREREARTE 17 2.86X107
Cytoskeleton-dependent cytokinesis
BP 4 Fas > 3B} 1 A
GO :0044262 . A Mk Ak £ ﬁjﬂ;)& 94 3.12X107
Cellular carbohydrate metabolic process
4 g YDA R R -
GO 0034637 | ARBALERLED & ALE 61 3.95% 107
Cellular carbohydrate biosynthetic process
GO : 0000910 411} 53 %4 Cytokinesis 22 4.15X107
0 ) 4 40 e -
GO :0009833 ki %ﬂﬂ e éli%@_ﬂi . 15 1.60X10°
Plant-type primary cell wall biogenesis
GO :0006073 41 it 4] 8 B AR i #2 Cellular glucan metabolic process 53 3.37X10°
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Table 6 Enrichment analysis of the top 30 GO genes with differential gene expression between HY 157 CK and HY157 S,

Ip P A H ?3‘5*%?:22(30%98@ KIEJG P
Category D Term R 175 B Corrected
DEG P-value

GO 0009507 -4 A& Chloroplast 388 5.16X 10

GO 0009536 Ji A Plastid 408 1.37x10™

GO : 0009534 23 K 2 4% {& Chloroplast thylakoid 115 2.23X10%

GO ;0031976 JR 1 25 92 14 Plastid thylakoid 115 2.23X10%

B GO : 0042651 I 43 & i Thylakoid membrane 110 2.53X10%
e GO 0034357 Yt 4 i Photosynthetic membrane 114 4.48X10%
GO : 0009579 2% 2% {k Thylakoid 159 3.01x 107"

GO :0009535 I 43 {4 2 4% {4 5% Chloroplast thylakoid membrane 96 3.77X 10"

GO :0055035 J 1A 2 9 A 5% Plastid thylakoid membrane 96 3.77X 10"

GO: 0031984 20 1 #% . = Organelle subcompartment 160 1.99Xx 10"

GO 0003824 fi# 4k 3 4 Catalytic activity 1988 8. 72X 10
GO:0016491 AL I TR I M Oxidoreductase activity 399 1.06Xx10"

GO : 0046527 T 769 M 3 e B8 1 S M Glucosyltransferase activity 65 4.00x10™"

A A 2 2% i VT
GO 0048037 T 45 4 Cofactor binding 268 2.34x 10"
MF GO:0016759 2 4t E A WIS M Cellulose synthase activity 21 7.15X107
oF i 254 U ¥ I
GO:0016161 B- V€ M1 fiff 1% P B-amylase activity 11 2.22X10°
e e s oy

GO 10102229 Aﬁﬁfﬁ fiﬁ;ﬁfﬁﬁe{aﬁciity 10 4.95%10°

GO :0015926 5 5 B B 35 M Glucosidase activity 28 1.37X10°

GO :0015979 3t & 1 i Photosynthesis 94 1.19x 107"

GO 0055114 &b iE J5 32 B Oxidation-reduction process 374 3.16X10%
GO:0005975  HkK Ak G ¥ A i #2 Carbohydrate metabolic process 279 2.27X10%

GO :0043436 SR AR 1 72 Oxoacid metabolic process 227 4.54 X101

GO : 0006082 A HLAEZ 038 33 B Organic acid metabolic process 227 5.33X10"

BP GO:0016053 A5 HLiR 4 ¥ & Wil B Organic acid biosynthetic process 121 2.55%X107
GO:0046394  FRFR WA Bl #2 Carboxylic acid biosynthetic process 121 2.55X10°

GO :0019752 R IR AL 1 £ Carboxylic acid metabolic process 220 3.29X 107

GO :0019684 & AE H )t ) i Photosynthesis, light reaction 40 1.22x10°%

GO 0044283 AR TEY SRR 159 1.26X 10"

Small molecule biosynthetic process
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Table 7 Enrichment analysis of the top 30 GO genes with differential gene expression between XY 335_CK and XY 335_S,

ERHZGOZHAM  KIEFP

Ceﬁiry é’n?f ifn 2R J$ HE Corrected
DEG P-value

GO : 0005886 Jii il Plasma membrane 69 2.33x10°®

GO : 0071944 41 Jfa 41 J& Cell periphery 79 8.59%10°
GO:0031224 JIES 9 [& 7 1 43 Intrinsic component of membrane 202 7.96X107
GO:0016021 517y 21 B 43 Integral component of membrane 198 1.90x10°

GO : 0005773 W Vacuole 22 9.38%10°

CcC GO :0016020 i X Membrane 222 2.73X10*
GO : 0005774 & i f5 Vacuolar membrane 13 1.12x10°

GO : 0000325 ) 1 Y 3L Plant-type vacuole 5 1.49X107

GO : 0009529 J5% VA 5 8] 25 ] Plastid intermembrane space 1 1.88% 107
G002 ltusopahomrase 1 comples ! Lssxao

GO : 0043621 A it A 45 & Protein self-association 10 4.12X107

GO : 0005506 BB F 45 4 Tron ion binding 31 1.46x10*

GO : 0004497 PR A B G Y Monooxygenase activity 25 2.62X107

GO :0051082 F P15 % 45 A Unfolded protein binding 16 6.87X10°

GO :0016160 TE i 05 P Amylase activity 6 7.43X10°

MF GO :0016705 A AL IR B TG 7% Oxidoreductase activity 25 1.56x107
GO : 0005215 ;32 3 P Transporter activity 58 1.80x10°
GO:0016161 B-¥E # i 1 1 B-amylase activity 5 2.04x10"
GO:0022857 1% I #% 32 4K 14 7% 1k Transmembrane transporter activity 55 2.62X10°

GO 0005372 Water traﬁf@ﬂfii%aﬁsfofer activity 6 680107

GO 0042542 X 1 44k L 1Y B Response to hydrogen peroxide 11 3.85X 10!
GO:0051259 & H i & & ¥ 3¢ B 4k Protein complex oligomerization 11 2.06x10"

GO : 0009408 %t #4121 Response to heat 16 1.63X10°

GO :0046677 X} 4T A= 2 1Y W Response to antibiotic 12 6.16x10"

GO :0009651 Xt & W 36 /Y K2R Response to salt stress 12 2.34x107

o GO : 0009266 X 9l B ) 38 %) 2 1% Response to temperature stimulus 17 4.36X107
GO : 0006970 XF 5 i W 30 1Y I Response to osmotic stress 13 4.39x107
GO:0000302 X i 1 % (% ) i Response to reactive oxygen species 11 2.81X10°

GO :0042493 Xt 254 (1) ) v Response to drug 12 1.70x10°

GO : 0009607 Xt A= W) ) 38 (%) I 1 Response to biotic stimulus 19 2.53X10°
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Table 8 Enrichment analysis of the top 30 GO genes with differential gene expression between XY 335_CK and XY335_S,
ok gy %H ‘E:*%igz(‘}()%%ﬁﬂ’ﬂ ?IEEP
Category D Term %fri%i‘% B3] Corrected
DEG P-value

GO : 0022626 41 Jif 5 4% B AR Cytosolic ribosome 132 2.34 10"
GO:0022625 4} 5 K % 4 K T 3 Cytosolic large ribosomal subunit 83 5.61x10%
GO : 0044391 #% B A 7 K& Ribosomal subunit 153 1.84X10%
GO :0015934 K A% B K W % Large ribosomal subunit 93 3.94x10%
- GO : 0005840 % Bl & Ribosome 219 7.10X10™
o GO : 0005829 41l Jf1 57 Cytosol 309 1.40x107
GO : 0005886 JiT 5 Plasma membrane 366 1.97 X107
GO:0022627 40 I J /N8 Bl A I 3 Cytosolic small ribosomal subunit 49 1.43%10®

GO : 1990904 K % B H & 4 %) Ribonucleoprotein complex 202 4.25%X10°*
GO:0071944 41 Jitg 41 J& Cell periphery 427 5.63X107
GO:0003735 %M Y 45 44 2 B Structural constituent of ribosome 204 2.87X10%
GO :0005198 45 ¥ 4% 7% ¥k Structural molecule activity 222 1.02X 10"
GO:0016301 % 1% Pk Kinase activity 448 9.47x107

* ilin ¥E ) o S 2
GO 0016773 Phosphotrﬁifjfaﬁifi:j’ iiﬁ Z;}f’; acceptor 364 861107
"E GO : 0060089 o 5 B4R 15 P Molecular transducer activity 48 1.19X10°
E oo TS © i R M

(GO 0000285 l-phosp}llafzETiifﬁfBiﬁplﬁisﬁghifﬁfifai activity 8 232107

GO : 0004672 7R 11 % ¥ Protein kinase activity 323 2.60% 107

GO :0004373 HFJF CJE# ) A B 76 P Glycogen (starch) synthase activity 8 6.05x 10"
GO:0016161 B-&E?{%\WJ 1% PE Beta-amylase activity 10 6.41X10°
G0O:0016160 E B i 15 PE Amylase activity 12 7.81X10°

Sl A e A

GO 0042273 Ribofrﬁﬁaﬁ?sﬁi?b?oinesis i 205107

GO :0009735 41} 43 %4 2 [ I Response to cytokinin 20 1.86x10°
GO:0016310 W 2 1t Phosphorylation 491 1.86x10°

S A T AL I s

GO 0032787 Monocarboxﬁi&:iz;tfitiiilic process 18 236107

BP GO: 0042255 1% 5% 1A 241 %€ Ribosome assembly 32 2.64X10°
GO : 0006412 #H1% Translation 246 3.17X10°

e B AL A A 2

(00006796 Phosphate-con?aiﬁi%ilz :loq:nﬁlj}j::i{l%nﬁabolic process 663 408107

GO : 0006793 W £835f 5 7 Phosphorus metabolic process 668 4.90x 10°

GO : 0043604 Tk Jiie 7E 4 45 133 B Amide biosynthetic process 267 7.05X10°

GO :0043043 Jk A= B & Wi & Peptide biosynthetic process 246 9.15x 10"
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Fig. 1 Differential gene KEGG analysis bubble plot of ‘HY 157" under salt stress
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Fig. 2 Differential gene KEGG analysis bubble plot of ‘XY 335" under salt stress
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Fig. 3 Heat map of expression of differentially expressed genes
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Table 9 Differential transcription factors and classification

JOBLEE| i T

Treatment Up-regulated Down-regulated

St e N T Rk

Total Transcription factor family

HY157 CK_vs HY157_S, 142 96
HY157_CK_vs HY157_S, 146 128
XY335_CK _vs XY335_S, 27 33
XY335_CK_vs_XY335_S, 143 182

AP2 .bHLH .bZIP .C2H2 .C3H .Dof . ERF |
238 GATA .GRAS \HD-ZIP \HSF \LBD MYB .,
NAC.TCP.VOZ ,WRKY

AP2.B3.bHLH .bZIP .C2H2 .C3H .Dof ,ERF
274 GATA .GRAS .HD-ZIP \HSF . MYB .NAC

TCP.VOZ .WRKY

ARF B3 .bHLH .bZIP .C3H .ERF .GRAS |

GRF .MYB .NAC .SBP . TCP ,WRKY

bHLH .bZIP ,C2H2 \E2F/DP .ERF .GATA .
325 GRAS \HD-ZIP \HSF \MIKC_MADS MYB .

NAC .SBP . TCP.VOZ ,WRKY

60
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