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Isolation of ATP Synthase Subunit E Gene in Sorghum ( ShbATPase-E)
and Its Functional Analysis Related to Stress Tolerance
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Abstract: Sorghum ( Sorghum bicolor( L. ) Moench)is a cereal crop with strong drought tolerance. In this study
a gene encoding ATP synthase subunit E with 230 amino acids was cloned in sorghum. The SbATPase-E gene was
induced by NaCl and ABA treatment in seedling stage. Heterologous over-expression of ShbATPase-E could enhance
drought and salt tolerance in Arabidopsis thaliana ( L. ) Heynh. Further study found that the improved drought and
salt tolerance in transgenic plants was associated with more larger root systems in transgenic lines compared with the
wild type plants. Moreover, the expression levels of DREB2A,P5CSI ,RD29A,RABI8 and ABII in the transgenic
plants under drought conditions were higher than that in the wild type,and the transcript levels of SOSI and SOS2
in the transgenic plants under high salt treatment were also higher. The up-regulation of these stress response genes
may suggest the molecular mechanism of stress resistance of SbATPase-E transgenic plants.
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e | b B DL R i BE R D RE B IE , AR TS H AR SE A 1
MR, e 2SR D P S 4R 0, e L&
N BRI AL B 2R AT B ( Bacillus subtilis) ™ 58 [ 11
RNA 7 FHARZER CspB 58 T U R 5L £ K5
Bl MON87460 , 7 5 [ v 74 3 b X f) b A2 e AL 2
23k %) 300 TR LA L

P A SCEE R W] 73 W2 | — 8 2 DI RE 4R 1 4k
, X KL PR G i 305 455 3 Wi 1 3ok R v R LR
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P i 2R O | 2R LA R TEAS 5 5 S R 5
SER PR R A E Sl (UL PN R A e = 2
FEALFE CDPK 5 1 ( CDPK , calcium-dependent
protein kinase) \MAPK Eﬁ{%ﬁ@’@( MAPK , mitogen-ac-
tivated protein kinase) .SnRK2 & [ i i} ( SNF-1 re-
lated kinase ) WEFRAREF A2 ( phosphatase A2) IR
C ( phospholipid C) %5, 5 X 1 - 2445 AP2/EREBP
(APETALA2/Ethylene-responsive element binding pro-
tein) \NAC (NAM, ATAF1/2 and CUC2) MYB, bZIP
(Basic leucine zipper) Fl WRKY %% S [ 14510121
RAEIFFE ] AR X 303 58 ) lhac i 175 e A Qi
FRBFUIAROC, S S 38 25 T BUR Y A b =B i 1
(ATP) 3t BE T FE ™ | 7= 2F Kk 1) % 14 4 (ROS, re-
active oxygen species ) , T X AE ¥ 18 Wi 3, PRI,
TEY 58 30 00 157 R DR AR ) K PN R i A1 i 0 A
YA AREE MAFTE R E R, TEAM IR a5
(G = k7 e el S ST @it k7 RU AT
Hor > fAlfn, M. DeBlock AELSL I i Ak 2E I
FIFT RNA T4 ( RNAi,RNA interference ) 14 J5 722 41 ]
PARP i (2R ADP W2 WEHE S5 ) 1 1, FEAIR 1 i 5
M TR ATP (3 BEAAE, S 1 R RR AT
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WAL, 25 M1 2544 5 F-ATPase HIfBL, LB Bk 25"
BEAE , RSN R VL BN FR A VO,
V1 #8453 KA 8 FlEFLA A, AR 431 K/ il
4N A ~H' V0 FR4F K22 3 Fh I B4 B,
FETFEER M ZE R V-ATPase ) E WH 5 F-ATPase
(4 y SRR FHE L, (H 2 PN M 22 8] A B A [ 95
P, A D R E R 25 SR TE V-AT-
Pase HHYAL T ATP GG h 93 ai iy ' . E W3
B EA TR HREN KRR B R B e
V1 (5 4L SR R SRR S LA —
BE SR (Lys ) FRALAIAS Y, X -5 FH B 1y 4
RETVER . WOt Na* /H* R ATP 7K
RO RE ERARZ 2 A A AL S S e 7E g
S0 R AT LAIA I ATP BES MEAYSE I  aJL
HEBEH ATPase MWAEFF 9 AR 2R, X4 HE D) RE Y
ROk XF ki B 4 ( Mesembryanthemum
crystallinum L. ) 3AMIZ 5 K M Z AT (A B .C,
EF .G) IR =2 A3 /N H AT
Pase-E FEIR 25114 , H/NZZ ATPase-E A
AR IR T B R R D AU B T R T R4, e A BT
e BE DR T - 14 1 i e v ARSI Y L
TP ATPase 19 A SV HE £ UL K] MdVHA-A
] S R AR B G T B R DA B
W R IZIE L S S0 1A Y7 5 a0
XUEHFFTEE RN ATPase-E FEAEHIPTIE SOV L %5
FEAEH,
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FE IS 3 G JE R R AR Y L AR 9 3 2o % 2 B
PRl 00 0 I A 30 PR R AT R MU 7 18 1SS e
R R 3R ATP 5 B E 7S X (ShATPase-
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Tt~ F1EF A2 Y ( Col-0 , %) ) M1~ FR b T 0 A0 F1E 57
T 11 (vv) IR G ST IER A KR 3 5T
FEAAbHR YA R A R R T e TR AR T
IKAEFRE  WCRAE TG SRR TR BIBCGIR G T, B 28K
WAL (75% 2B 1 min,0. 5% KAFREN 10 min) I
ZRIBKINUE 3 ~4 i, #FP T 5 A 7L T B (PPT, phos-
phinothricin) ) MS 35723 | 4 CHIL2 ~3 d J5H#E
F16 h Y623 °C,8 h BHE/18 °C, 25 KA XTI &
50% ~60% kR =Em, 1 JHEREEh Rt 2
ST BERESAEAMETR L 1:1(v/v) iR
BB B M T EFRITIGE T, 8T
1.2 NaCl, ABA 315 R4h 12

W 200 = AR A 1 1 S BB T AP XGL-1 Bl 72
B FEFE T 101 (v/y) RS L e 5
FEE IR K E) 3 0k 1 I IT B X AT b 3
23S BE & A 200 wmol/L ABA 200 mmol/L NaCl
1 Hoagland 7 FRION HgE 47 AL ] | 4b 34 1 [ X} 1o
LI BAR FR R AT 38 LA B LB AR ) T ST I A7 B 40
Hio TEALBRAIASFIETE] A0 .1 h 6 h 12 h 24 h) 4}
S Bt 1 ER (5 MRIR ) A B ARAT,
PLEHEHL RNA
1.3 MEEEEKENERRLEE

PREURE FL AR 2 DNA, B FH 23k 3R 46 A R Bt
Wi 7 50 11519, il i PCR N 36 4 A &
R, BR J 1647000 o T 45 SR A2 NCBL ThifE 47 L
XF, T4 A B A B RE . AT Clustalx X 25 1
AT RS L, B MEGAS. 1 ¥4 8 K[54 #h 22
[E AR B R R B
1.4 HEEKRMFHEZEREE

WL PR 25 R R I AR UK 2R 1R R4 T U
B, 0P SRR AR S A SRR NaCL(150 mmol/LL
175 mmol/L) 1 0.2 wmol/L ABA fit MS 5555 5 HITF
HHYMS B b R PR R AT 35 RIR - E 3 A
TR PR LR ROGE T 4 CHEEL2~3 4,4
B RN SR R E F A K A T A 4 d
JEIFGET, et 815 7 R, KA 2 B gk 1 Rk A
R RATRR AR R
1.5 HEEKRNRFEEEE

Wl LR Al Mk 22 R AR R BE AT 285 1k
S RER T MS AR b R AR K 1 RR IS
FEEH AR R H % (300 mmol/L 350 mmol/L .
400 mmol/L) #1 NaCl ( 175 mmol/L. 150 mmol/L,
125 mmol/L) iy MS K3t I, T E 557, [~ A0 B 3
KEAR | S RE T LR 2R R BEAT LG A AR L

1.6 FEEAMENEHEXERMNRIEST

FIH primer premierS. 0 %113 F 4 RS9
(F 1) il i PCR SN il e J5 DRI AR A £ 306 5
AE R T3 N 25 A G Tk AR I v Rk i Y AR Ak
LA I A G 3k PR 6 3K 1 1) B A8 B Actin SEPRIE
WS L, R B oG 3k B 3R G B Y 48 1k B
18SrRNA JERE NS L, 20 pl PCR ¥ 34k &
% :10 pL SYBR Premix Ex Taq ( TaKaRa, Ki%),
0.4 pL ROX,1ER [H 519145 0. 5 wmol/L FIFLHR cD-
NA 50 ~100 ng, #EAFEM 3 IRER, PCR B&IF N
95 °C 30 5;95 C 55,60 °C 34 5,72 °C 20 s, 3L 40 4
PEIR . R H 96 LA (Axygen, ) 1556
Fi OB (Axygen, £ ), %¢ 6 & &t PCR Y
ABI7500 ( ABI Prism, 3 [# ) #£17 qRT-PCR £ 55 ,

F1 SLWHATANKIESEEE PCR 51¥5I%R
Table 1 Sequences of primers for RT-PCR used in this study

GEY] il

Primer Sequence (5'—3")
ATPase-E-F CCGAGGAGGAATTCAACATTGAG
ATPase-E-R AGAAGGAGTTCCTTCATAGCATCGT
PSCSI-F GAACATACCAGAAGCACGGTCA
PSCSI-R CAATGCAGTCTGTGTGTGCACT
RD29A-F ATCACTTGGCTCCACTGTTGTTC
RD29A-R ACAAAACACACATAAACATCCAAAGT
DREB2A-F GTGGAGTGGAGCCGATGTATTG
DREB2A-R GAATCCTGCTGTTGTTGCTGAC
ABIL-F CGTCTCACATCTTCGTCGCT
ABIL-R TCAATCCTCGCAGCTTCATC
RABI18-F TCGGTCGTTGTATTGTGCTT
RABIS-R CCAGATGCTCATTACACACTCATG
SOS1-F CTTGCGGTGAGGCACATATAATC
SOSI-R CAACAAGCCAACCTTCTCGAG
SOS2-F CGTCGTTTCCTTGATCGAATTTAT
SOS2-R ATCTGATCCATTGACCACAAGCT
SOS3-F AGTCACGGTAGAAGAAGTGGAGG
SOS3-R CCTAATTGCTGTCTACATATGGACC
18StRNA-F GGCTCGAAGACGATCAGATACC
18SrRNA-R GTGCCCTTCCGTCAATTCCT
Actin-F GGTAACATTGTGCTCAGTGGTGG
Actin-R AACGACCTTAATCTTCATGCTGC
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2.1 THREBAKRHNERE

A ST % E G WA B FOX B R4S T K i
LI ST T, FhF, ASHEFE X 4500 PR 5% 5L
U0 IR AR R A7 e o B T S AL B A B A AU AT AR
100% FET- M IE LT, 245 21 26 /N1 5 7% 3 [H bk
F(ETA) 70 P2 B A5 PR &R (19 DNA | F)
FH 238 R 35 1 50 T 0 F A 5 19, 1o X 4 A
FER PEAT % E, K B FOX30. 4 A1 FOX30. 3 iX 2
kBRI A BN N ATPase-E F:8 . WK 1B i

B

/N, PCR ¥ 38 15 5] — 2% 1500 bp 24 By 27,
¥ % BZ BT 94045 693 bp A9 H BIFE 400 bp
B AE B X (UTR) JF 51 H1 400 bp 4K 751 ( vec-
tor sequence) , )5 SREEE AT LT, R
%5 SbATPase-E ( 3£ 45 : Sobic. 003 G244
200. 1) FEHFH) —2, % FEH GG E 05 H —
ML ATP synthase ( E/31kDa) subunit DIfgd, i
id RT-PCR 14 J7 ¥ i 5% W | 78 % Sk K F I, AT-
Pase-E TER B R AR FOX30. 4 1 FOX30. 3 Bk & P
AL AR B AR R A Rk (B 1C)

ATPase-E 2000bp
+UTR+ Vector
sequence 1000bp
750bp
500bp
250bp ATPase-E
(211bp)

100bp

A:FOX30. 4 Fl FOX30. 3 BRI 2R A 452 ; B. FOX30. 4 Al FOX30. 3 HpRHH AZLE BT 1, M. Marker,1 F12.F0OX30. 4 il FOX30. 3 $ifk
PR 2H P B B B9 467 ; €. FOX30. 4 I FOX30. 3 Bk SbATPase-E FEP (U 527081, M Marker 1 B2 RUBAR cDNA /3 464 ;2 A1 3,
53 3IFR7R% FOX30. 4 I FOX30. 3 BAHEAY cDNA 31 £
A : Preliminary identification of FOX30. 4 and FOX30. 3 plants’ drought tolerance phenotypes, B: Amplification of inserted genes in FOX30. 4 and
FOX30. 3. M:Marker,1 and 2:DNA amplification results of FOX30. 4 and FOX30. 3 plants, respectively, C: Identification of SbATPase-E
over-expression in FOX30. 4 and FOX30. 3. M ; Marker, 1 ; Amplification results of ¢cDNA in the wild type plant,2 and 3 ; Amplification results
of ¢cDNA in FOX30. 4 and FOX30. 3 plants, respectively
1 FOX30.4 1 FOX30.3 B#kHEE
Fig. 1 Identification of FOX30. 4 and FOX30. 3 lines

2.2 SbATPase-E BEREHIF 545

i 5 S 4 (http://www. phytozome.
net/ ) AT FEH) LK, 45 H 7R, SbATPase-E F:[F v
T3 Sk &6 MMNL TS AN ET
(F2A), 4itiBX 4K 693 bp, Zitih#E 1 5 & 230 4
QLR , b i A SRR 4 B R A &R Glu
(10.9% ) FIHfi B2 Lys (10.4% ) , 3F 7K 240 - 0. 561,
Je—FhaE K EE A,

MR B 2 e 5 & B ATPase-E R A 7E T B
AEMMEZAEY YD, #id Clustalx 45 A R 9)
Flt ATPase-E 5 H 4 % 19 85 1 o 47 [R] R4 EL X &
SR W) Fh Y ATPase-E 25 (1 5T [6) TR P 8 &, 18
16 ~225aa Z [A] fFE— > ATP synthase ( E/31kDa)
subunit Z5 #4350 (18] 2B) . dlid MEGAS. 1 {47
R EW T Z I E S ATPase-E & H 5 RKAEL
YEYI ATPase-E 25 [ RIS &5 , 5 8h 4 1) [R5 2

FIRGRRERE, HPh &% ATPase-E A5 £k
[ AR R4 00 R il , 5 WERE Y [R5 2R 1 oR 2 0K
FiiL (K 20),
2.3 SbATPase-E TEHEZ G THRIEFES
SbATPase-E )3 1 & 3K 1T DL w5 1 3k K 400 B
TEAERRAIPTIE M, P, 2N TTRES 5 T SR
Ui SEL ) VEUY ST e =R B e SER LIRS
R, LAmis 3 ML Ak 3547 NaCl A1
ABA a4 B 3 i 52 B PCR SEIGAF ST % 3L N 1015
SRR, PGSR R 5 IEH AR A 6 R AR
[, NaCl Zb 7 24 h W} SbATPase-E )33 351 i 25 1
TR EI R 3.1 A5 (B 3) . 5 A A xR
HHEE, SbATPase-E 3Rk a1 ABA ZbBH 24 h KikiE
SEFEN B 2.9 15 (K 3) . ShbATPase-E 3K 52 5 5
RN ABA B RERIA W ALK AT BB AR 0 B8 a8
P EAHEEEN,
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VVA4

VHA- 8
ATP6VIE]
Vha26
SORBI DRAFT
ZmATPasec- E
ATATPase-E

VVA4

VHA- 8
ATP6VIE]

ase
050120659200
ATATPasc-E
VVA4

VHA- 8 225 1
ATP6VIE] 225 LD
Vha26 225 F
SORBI DRAFT
[Pasc- L
050120659200

ATATPase-E --
VVA4 232 FD

3'UTR

Exon6

SbTPase-E
ZmATPaes—E
S1ATPase-E
0s01g0659200
TaATPase-E
BdATPase-E
L ATATPase-E

Vha26
4| —————VHA-8
ATP6VIEL

VMA4

—
0.1 PE4LEEES Evolution distance

A SbATPase-E SR E5H /R B B AR ATPase-E 2 751 [R5 X255 C . AN Rl ATPase-E & M 19 R 48 (b
A';Schematic diagram of SbATPase-E gene,B: Alignment comparison of sorghum ATPase-E protein sequence with other species’ homologous,C
Phylogenetic tree of plant ATPase-Es, SbATPase-E( XM_002456035 ) from Sorghum bicolor ,ZmATPase-E( ACG31413. 1) from Zea mays
SiATPase-E ( XP_004969367. 1) from Setaria italica ,0s01¢0659200 ( NP_001043767. 1) from Oryza sativa Japonica Group,TaATPase-E( ABC70183. 1)
from Triticum aestivum ,BdATPase-E ( XP_003569489. 1) from Brachypodium distachyon , ATATPase-E( NP_192853. 1) from Arabidopsis thaliana ,VHA-8
(NM_068639. 5 ) from Caenorhabditis elegans , Vha26 ( NM_001300253. 1) from Drosophila melanogaster ,ATP6V1EL (NM_001696. 3 ) from Homo sapiens ,
VMA4 (NM_001183752. 3) from Saccharomyces cerevisiae S288c
2 SbATPase-E EERERAFF 3T

Fig.2 Sequence analysis of SbATPase-E gene and protein
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Fig. 3 Differential expression of SbATPase-E under
ABA and NaCl treatments in sorghum

2.4 FEEBWNEERNEFMFHEZNZW
FHIN SbPATPase-E 738 53 i 381 2 17 3o 72 Hh i)
YEH Xt JE R 40 RS I+ FPF 75 NaCl A1 ABA Ab3ER
VB AT OLIEAT TAITSE . FEIE R MS “F-Aiih F it b
Kigt 7 d JRGit R i &2 SO0, Kk BT A AL A
FLIRR R PP T A1 DL G 35 2 5 R AR R T 1
Wi & %M 100% , FOX30. 3 Al FOX30. 4 ¥5 3L Rtk &
5390 100% F198% , 7E 7 A 150 mmol/L NaCl ¥
MS P 7R dk B TSR T d RS R &
T, &3 NaCl 2 BEXTUL R 7+ R i B & AR K
s B A BURD 0 2 R N 33% (K1 4A) , 3%
RTIER MS 85355 A & % I B bk &
BT & A BA ] 72% 1 56% |, 535w T 04
BB T AW AR (] 4A) s AR 72547 175 mmol/L
NaCl ) MS VAR5 R AT 5%,7 d 5t Fh 7
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W GO, B AE RS R T 0 R R 2. 7% |, G 5L R A
T &R HER 25. 7% F120% |, &35 5 1 B A Al
I8 &%, 5N, FEEH 0.2 pmol/L ABA 1Y
MS #5355 AT R, 7 d SRt R R, B AR
P71 & R K 28% , M5 5L P bk 2R 9 R0 7 8 & %5
HEF) 70% F176% (€ 4B)

A
100

* %k

¥

o
(=}

MFHER(%)

Seed germination rate

S
(=}

[y}
(=]

(=]

BPAERIWT #3304 #3H30.3

100

K%

*%

,_|_.
m

[=)
(=]
T

FFEHEE (%)
Seed germination rate
S
(=]

[y}
(=]

O |+‘
PAERIWT #EK30.4 #EF30.3
A ;150 mmol/L NaCl ZbFH T %% 1 [R5 47 A U0 g 5
FF IO & 511 ;B:0. 2 wmol/L ABA AbBIF | FE I H 5 Wp A

B RITRI T I R R Gi3 T, " A AR B TR
P <0.05fIP < 0.00, %

A :Germination rate in the presence of 150mmol/L NaCl in the transgenic
and the wild type plants,B:Germination rate in the presence of
0.2 pmol/L ABA in the transgenic and the wild type
plants. * and ™ represent significant differences at P <0.05 and
P <0.01 level respectively,as determined by Student’s t test
B4 SbATPase-E T FRIAFEE Rtk RFNEF 4 E
R FRTE NaCl 71 ABA £ THTFHEN
Fig. 4 Germination assays in the presence of
150 mmol/L NaCl and 0. 2 pmol/L ABA in the transgenic

and the wild type plants

2.5 HEFAPEFTEENTHEERHEELEE
Syt — 2 i 1 % SbATPase-E 3 PRUFE bk A T 300
P DK IE R MS 2500 T 5577 10 d A% 54 5L R 0 B A 7Y

AR ST 4 il R 20578 150 mmol/L %) NaCl F1
350 mmol/L H#&EEAY MS P |, J #5578 4K 1
JE G WA AEIEH MS Biedt B AR (WT)
Flh LK Bk 2 ( ATPase-E) 76 A R/ MR 2 KB
MARECH & R AVER B AR B 2%, MESH
150 mmol/L NaCl () MS K355 I+, %% Ik R A A Y
PRAZM AR Z 2 W adl, 5% EEKRMLL,
NaCl X 8 A= BURE B 152 0 51K B AE RRURE AR I 388
/N AR, IF HIR SRR 2 AT AR B bR 2R SR
FTERELES R AR RN 4.2 om, BRI R
BHA 3.4 em(EI 5A 5B) , #E&A 350 mmol/L H
FEEEM) MS 555 BA K 1 G, e S Rk R R
AE TR ZR B A K 35 37 B B S P o G B AR R R R
2 B A I B B A A R PR R R T A TR R AR
TEEH: | e L DRIAR R 41588 S o €6 T A TRUAT
M AL, e B AR R AR R B A R BR &R
BNk MRAEH W BN ARG S R R R
HRRECH 4. 8, THFA BUBR R V- IR BN 3.5 (I
5A.5C),

TN X AR AR A T 1 B S M
TE AR B 4 T8 %) 2 B DR Rk A0 B A A BR IR A T T
FEALER A IRGEK 15 d 5, IR bR R BA M
XSGR R, i B AR Bk R e AR T
Kok FEHE ZK3 d)E, B4 RRER R I R 4T
T, 1% E RAE BRAT SR A235 (B 5D) o IRk, SbAT-
Pase-E FEPH ) 33 18 2 35 0T DL = % 356 R 900 e JF A
R P18 T A R SR e
2.6 WRIXEHRPIHFEHXEENRIES T

Syt — T SbATPase-E 5 J PRUAR B it 52k
1 P 4 R 4 AL, X I SRR R T R AR BE A
°F P5CS1 .DREB2A .RABIS ABI \RD29A %5 5 ¥
FARGEERTEM i R IR AT T 4007 8 e i
PCR 73H7 &30, TE 8 A A A5 1 T 55 DR e A g A
AR X 5 MR R E TR E 2R ME
T EL A i) B ST K, PSCS (ABIT D3 AE 37 4 BUA
PRI AR B R RIS J6 LTS T B, T 7E 3 JE A A
PR ISR R — L TR B AR AR R
TET 520 10 d B, DREB2A HE[H F ik 2 R Ab
Xof RESR IR o 25 TR, I A 2 PR A AR A A2 31 T R
187 d B, DREB2A FE DA 11 3% 3k 1 55 50 oA b 38X iR
() Zeik i BT . RABIS BLPH1E B Lk UM MR 3Z 5)
TR R AER I LA - TR - LA
S TTAE e HE DA PR A2 21 T 52 W 3 B 3Rk S = SR it
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Fig. 5 The performance of ShbATPase-E-overexpressing transgenic and WT plants under salt and drought stresses
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Table 2 Relative expression levels of stress-responsive genes

in transgenic plants after treated with drought con-

dition
R ez 15 1 BEIK I i)
P47 Days after water withholding
Gene name  Line 1( control ) 5 7 10
P5CSI1 WT  1.00+0.15 7.85+0.88 2.89+0.29  0.82+0.05
FOX30.4 0.94 +0.40 8.77 +0.54 44.40+9.95 74.07 £9.33
DREB2A WT  1.00+0.11 0.66+0.19 0.60+0.09  2.58 £0.19
FOX30.4 1.48 £0.13 1.13+£0.20 2.03+0.23  4.73 +£0.47
RABIS WT  1.00+0.13 2.77+0.27 1.70 £0. 11 4.91 +£0.48
FOX30.4 1.20 £0.13 2.67£0.26 6.94+0.55 31.02 £2.03
ABI1 WT  1.00+0.10 2.12+0.11 2.61 £0.29 1.37 +0.34
FOX30.4 0.86 +0.11 2.91+0.24 5.30 £0.55 8.97+1.05
RD29A WT  1.00+0.10 13.58 +0.84 11.50 £1.76 ~ 23.99 +0. 61
FOX30.4 1.54 £0.15 46.78 +6.04 15.58 £1.52  35.92 £4.59
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Table 3 Relative expression levels of stress-responsive genes

in transgenic plants after treated with NaCl

E SR BRF ERABFE NaCl treatment
Gene name Line Ommol/L( control ) 150mmol/L
SOS1 WT 1.00 0. 13 0.62 £0. 04
FOX30. 4 2.8 +0.23 3.43 +0.57
5082 wT 1.00 £0. 16 0.48 £0. 11
FOX30. 4 2.43 £0.35 7.89 £0. 83
S0S3 WT 1.00 £0. 64 5.19 £0. 62
FOX30. 4 0.61 0. 08 8.13 £0.40
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