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Abstract: ¢cDNA— AFLP approach with 224 primer pairs was employed to analyze genes differentially ex-

pressed in normal and four stress maize inbred lines offspring induced by introducing suaeda salsa DNA into the

‘M-2 maize’. TDFs were successfully sequenced. According to the NCBI BlastX the comparative analysis of the se-

quencing results, 49 TDFs were homologous to genes involved in photosynthesis, cell signal transduction, stress re-

sponse, cell metabolism, and so on. The remaining 2 TDFs had no signal, 20 TDFs highly homology genes were un-

known protein. Two TDFs(TDF3, TDF98) were selected for further study by real-time polymerase chain reaction

(RT-PCR) that the expression of the defense genes responsive to play varying degrees of regulation roles in adapting

to salt stress environment for maize.
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1.1 REHRIS 40E

RIGLAM-2 AR B kL, fER A K
FNHATIR . FE RN B RO 533 25°C/
18°C, Y6 HE 12 h, Y631 K 1 000 pmol/(m?«s), FH X
HeFFTE 60% ~ 80% . N4 FhFRIMTH B G HE(ERA %
TR AT IR N (B2 20 em 15 22 em), 548 S Bk,
BEAACPE 3 F, BEHESE R 1) 1/2 Hoagland B 38 . ¥
A 30 1O, 435120 0.100,200,250 mmol/L
W1 NaClS TR EA T AR P30 A 2, Kb 387 d ), 6 HR
552 v e A R IT T D REAR R i B A TR R A

1.2 Z RNARJIRENS X% cDNA B & B

K H Takara 23 7] RNAiso Reagent $&H 4 4~ AN T[]
VR ER B R FOK T A RNA, FH 1.2% B iE
5% JBE HL RO AGE I 4 S B BN RNA Y S8 3 1 L IF
NanoDrop2000 Fill RNA ¥ B A4, 75 45 b B
Y RNA Fi B AR RIA B (1 000 ng/pl) R M-MLV
RTase cDNA Synthesis Kit(TaKaRa) & B AUEE cDNA
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A S 55 >R FH PR ] P 9 U0 i Msel/Pstl Xf AL 4%
cDNA BRI PEXCEEYT , S8 J5 X5 BigU0 7 0 _E A 1
(N T4k VBT S R . T 38 P~ s R
20fE5 AT RE R EY Y . BEEEMEY B 4R 6% %
PER PGS LYK T 70 w DI Rk T /&2 2.5 h,
FRYL RS AT, R AL R AT 3K, Msel FUY™
W AR REVEY 1 51 2 5 28 57 - GATGAGTCCT-
GAGTAA-3",5" ~GATGAGTCCTGAGTAANNN-3" ;
Pstl T4 14 A B Y 1 51 ) 5° ~ GACTGCGTA-
CATGCAG-3",5" = GACTGCGTACATGCAG NN-3’
AL N — )
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D745 5Bk 2 pMD—-20T %44 J=5 42 NCBI %5041 17
PEAT AR L X 7E Gene Ontology(GO) X} TDFs i
TR FRDIREM T , -4 T e FLtEA 700 25
1.6 TDFsHIqRT-PCR % #7

F1 ORREESY
Table 1 Primer sequence of qRT-PCR

ERiiEIEY IRGEIEY
TDF
Forward primer Reverse primer
TDF3 5’ -CTCGATTGCCTTCTCCTACG-3’ 5’ -TGAGGCTTGTGACGAACTTG-3’
TDF98 5’-GCTATGAGAAGCGCCTTGAG-3’ 5’-CGTGCAAGATCCAGAACAGA-3’
Actin 5’= CGATGGTCGTACAACTGGTAT-3’ 5’ -ATCCTCCAATCCAGACACTGT-3’

I IE TDFs ) cDNA-AFLP 63513 | M3 4f 3t A
(1) TI) RE 71 B AT BE 4328, 18 B ip 36 v g A S 1)
22 T NPT qRT-PCR %3IE, ] Premier 5.0 %%
PEHATS Tt 5 1S R (0 8 3 R RN il

7E 150 ~ 250 bp, AEK Actin HINZ:, B 55 |9kt
DL 1, SEHEE B PCR(RT-PCR)R FH M A4, A6 1
2 % SYBRPremix Ex Taq™(Takara) iJ B 5 #F 17 .
PCR MR BAZR 20 uL, F FiESI¥4 04 wl,
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cDNA i ffz 2 wL, SYBR Premix Ex Taq™ 10 plL,
Rnase Free ddH,0 7.2 pL. PCR W 25444, 95°C T
AP 3 min; 95°C7EYE 5 s, 60°CiE k 30 s, 72°C 4iE fif
30 s, AT A0NMEIR . BRI 3IRESR
SR 2k a4 R R (R A ek
2 55
2.1 cDNA-AFLP % #f7

FIFH 224 X551 M1 44, Msel/Pstl (14x16)51 #)2H
B VAR AR e N FORFE S EA TR B 1Y
A BRI 60 ~ 600 bp(FE 1), #45E TDFs 194 o & 4%
B B SRE , KR R 428 EIRRL(E 1 12,
Bl 2 v BE A Bk i ol IE R BN R 3
oip 1 15 L i e TR B TE B AR A B R R
(PR 5 0 T v B 1 B8 i e ik B 1 o 5 TR (1A 1
w1 28 B2 SRR 2 (38 in (%) 38 2 T R, Eh e

(A)

MIP4 M2P4 MIP4 h4P4

1 2 3 41 2 3 41 2 3 412 31 4 M
22bp
527hp
dbp
3(1%hp
242bp

il 22 35 T B A R 3 8 1 1 I 9 A R i T
5595 PR VR EE RAT A SR (1 R 2K, X Fh 2R AL
TDFs AR MR B 3k, il e 5 —Se 2 ik i 5
PRI O AR sl 5 i SR vk Y R, kPR ik
(B 5 2 R 5 A F R A (1 1 v V 28, i F 28 7Y
T 123 A G = W S = 1l e R B S L
TE A

cDNA-AFLP Y45 R0 Hr W], Ehab o750
Z 5 AR S B TR AR, SR
IR SEAFAE— i 22 5%, 0] B L0 £ bk 1 A
JEFEERIR], B AR —E $hilk i, —Se L A 2k
BTSSR . KEZETDFs A hiE $hilk
R4 i T 2 A2 AR Ak, P RE I S 3 PR FOKIE AR K
KA R T I AR AR R AR R A
AHIEIR LA

(B)

M1P4 M2P4

M2P4

FE : (A)EEAFRVEE A 0,100,200, 250 mmol/L 36 i KM 4141, 4 APkIE R—41, TKIE | ~ 4 5h #5351 0,100,200, 250 mmol/L, &
2 NRIA AFLP 5 | 1414 B9 58 A 0Ch 1 M1/P4 | 11 2h M2/P4 T4 M3/P4 V4 M4/P4 M A DNA Marker pBR322 DNA/Mspl. (B
P (FR S X B R

Note: (A), Leaf tissues of maize were stressed with salt of 0, 100, 200, 250 mmol/L, Lanes are in groups of four, lane 1-4: 0, 100, 200, 250 mmol/L;

each group was amplified with a different pair of selective AFLP primers. I, M1/P4, II, M2/P4, I, M3/P4, IV, M4/P4, M: DNA Marker
pBR322 DNA/Mspl. (B), Enlarged partial view of the boxed area in (1).
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Fig.1 ¢DNA-AFLP display of gene expression at different salt stress treatment stages
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XRIELH Y DIREIL A FF TAISE s 0 2 50 TDFs JP41 3 14 55 (1 28.6%), 5 52 Vi J& 1B 1+ 375 5 80 9 2% (/4
WA AR E A BT WNR2TLIE  18.4%), HAFAIA 5 45(/5 10.2%).
49 25 TDFs J3 41 1 i 3 21 % (7 42.9%),

F2 HME TERERRIE TOFHEEES

Table 2 Homologous analysis of transcript—derived fragments(TDFs) expressed during the salt stress in maize

Folgs  KIE®bp) iy T BE A 25 115 Wb EfH Bk Kk
Code Length Putative encoded protein Species E-value GenBank No. Band type
JeETEHE®)

16 235 M4 a/b A IKHE 1.00E-46 AF058796.1 11
105 192 et £481 PsaN BN 3.00E-91 AF052429.1 11

93 299 SEREN S 2 BRI 4 Fok 7.00E-110  X86563.2 11

2 289 el R B 1 B Tk 5.00E-146  DQ307579.1 11

19 295 SERLHY AR R LN U BN 6.00E-150  X86563.2 i}

21 296 22 £ h37 4k Tk 4.00E-152 KP966117.1 I
150 305 ABC1 A ESPS 3.00E-140  GU228508.1 I

65 123 28 3 h37 Sk iR = FL 4 Fok 3.00E-38 AY928077.1 i}

HE 5 09)

155 266 Eal U U e R N T (L Tk 2.00E-116  KR080530.1 1
17 246 A 1 e 5 &F 2.00E-94 XM_004958282.1 1
62 211 225 BRI = RR AR U EDR 1 BT 1.00E-29 XM_004969455.2

116 350 22 R R HE R WNK2 Tk 9.00E~174  XM_008650432.1 v

133 246 AR A L BN 4.00E-106  XM_008677970.1 I
11 397 EZ VDI N vd Al “HF 2.00E-72 XM_004976791.3 1

159 185 B-ZE N E C Xk 1.00E-86 XM_008657559.1 I
22 226 NAD J4Hf 2, n4% 3 £k 2.00E-110  XM_008681429.1 I
77 221 12 BLEA T E2(TK) Tk 6.00E-109  EU963040.1 I

AR (9)

23 275 R 4- I AR oK 2.00E-99 XM_008658905.1 1
160 170 AR A OR) EPS 2.00E-99 XM_008658905.1 1
161 151 AL S IR R U o T Hf 3.00E-80 NM_001305815.1

14 279 FrEEmR £ L BN 1.00E-29 XM_004977137.3 \
145 175 TER G I T oK 5.00E-141 NM_001152570.1 Il

26 207 NADP-3F 5 2 iy ESPS 6.00E-83 NM_001111422.1 1

31 293 B TR 3 FoK 1.00E-35 AF466202.2 11
110 297 B R S R 1A EPN 3.00E-135  XM_008651424.1 111
135 190 2H AR R il /S 2.00E-88 XM_008647544.1 I

7(0)
1 179 WL A 1 % 5 5 25 BN 1.00E-34 XM_008671902.1 v

87 211 PRI SRAR S R 1 Fok 6.00E-38 XM_008674998.1 111

74 295 e SRAEAR N 5~ 1 Tk 2.00E-123 EU960568.1 1l

8 231 B S R oK 2.00E-104  AY078063.2 1

10 203 FHEL BRI ESPS 3.00E-82 XM_008661521.1 1

132 235 NAC Z5 383 1 68 Fok 8.00E-109 NM_001157802.1 I

P36 7 (6)

98 191 S—HRA H T 2R 5 42 il ok 3.00E-72 EU968400.1 1

5 192 EKeImmEr ESPS 9.00E-87 $57628.1 11

15 287 PRSI LR 14 )5 i “F 9.00E-64 XM_004956144.2 v

3 235 RIS Fok 4.00E-76 NM_001154976.1 1

59 154 Z i ALl “r 2.00E-78 XM_006663051.1 I
66 220 RNA e wT 1.00E-91 XM_012848313.2 I
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4R 2  Continued 2

PGS KJE(bp) i T BE MY 25 5 Y EfE BT Vi iipaes
Code Length Putative encoded protein Species E-value GenBank No. Band type
HMIFEIZ(5)
28 236 FH TR ARG is B BN 4.00E-78 EU970567.1 1
143 166 VY R L SET I E N 3.00E-72 XM_014895646.1 1
114 210 S g sz H A C4 Tk 1.00E-70 FJ444997.1 I
137 367 [ELHL ok 9.00E-49 XM_008660607.1 v
61 162 B BN 9.00E-114 EU963040.1 1l
B (E AL I(S)
106 216 e R e E/N 8.00E-103 NM_001153067.1 I
56 220 A AR KEfEL R 5.00E-98 AF277246.1 I
111 211 A ey R ESPS 5.00E-105  NM_001153558.1 1
6 327 FrEm ESPS 5.00E-166  NM_001157707.1 I
142 269 DBF1 SCHEA Tk 1.00E-126 NM_001112401.2 I
AL (1)
149 115 ZE 5 1 BBV S 4.00E-43 XM_008659164.1 I

W GO EBERT 49 25 TDFs P A AT 0028 AR 4l
FEHRAF el 8 28, 2 R, Hd a8
4 TDFs ) Yjae 56 A 1E A G, 5 16.33% ;9 2%
TDFs (555 SAH K, 5 18.37% 39 25 TDFs 541
A AR G , 2 5009 IR GARE L I S IR AR
WHAEHERE , o5 18.37% ; 5 A Ml % iz DI REAH G AT 5
4,15 10.20% ; 5 SEA G 6 5%, 17 12.24%; 5
R EL IR S, A AT 6 5%, 1 12.24% 5 5 AL {5 BALFE
A 555, 4514 10.20% ; 5 S8 A6 U 04T 1
2%, 15 2.04% . 1E F K2 B ER 3 2 8 sl 2 A1
KEEHN S 5B AR St EL R o b, el

TDF3AH %} ik i
TDF3 relative expression
EEESEES
[on}

c
d

=R ]

CK 100 200 250
AP EE mmol/L
Treatment concentration mmol/L

KRR 38 (438 DML o3 e R A 2%, T 45 28
SR ZEAAE R i B i .
2.3 #4>TDFs qRT-PCR ##f7

HR4E cDNA-AFLP [5]3% 22 5 R iR i #a %, 71
S 22 5 ARl B 21> 55 1B e )3 AH G A9 TDFs , B
RE B 4 301 R SR IR 175 = 4 11 (TDF3) AT S— i
T R MR B (TDFOS) , #E1T qRT-PCR 4611E , 156
TE ARSI AE ST (18 2), 24 TDFs B9 E ke
W 45 5 1) 2% 35 #a #4H cDNA-AFLP (1) 35 35 1% 3L 7R
—F

£ 35
2 3.0
2251
o 2.01
1.5 o
% 1.0
9 05<
& 0.0

elative expre!
o

98

TDFO8FI X FKik &

D

CK 100 200 250
AEF B mmol/L

Treatment concentration mmol/L

2 ERRIEEERqRT-PCR&
Fig.2 qRT-PCR analysis of the differentially expressed genes
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B , TR R Bl AT 327

5o G R AR AR BE A R BRI Ak
1T, 225 R/ 95 Z R B I (TDF 116)VE A i A 45 Fh
AR AL EZE A N, 2 SR
SIFE PO RE R Y FRIAY, AT, TDF116
FEER M v B T B R A Sk, nT AE R
PEAEARER MR B2 R A ], Bt R B A3 n , RS 5
S ki LA, S RO R AT AR v
(3 mol/L) A ER e 005 25 AR . F5 081 28 1198
fif(TDF17 . TDF133)fE A 9 52 2306k . T R 55k
A Wa B, SIS AR B M S S5 SR
FE 3 1 HR AT R A A A LA PT I b, AR R
PR 1 2k 98 8 W DA A5 A ) A A2 e
A TDF17 #1 TDF133 YR B0 ik,
FHE DT DA FORAURER E Re )1 . 2 RS
filf E2(TDF77)) 2 Z S5 YRG5 5% 5, dhmi
FERYACHTAS FAEAE G . A AR GZ REE S
fif E2 5L GmUBC2 AT T, IF e SR HAE S e I+ oh
1 Ik, A] B R S AL R TN T AR A A R
U U ORI S I R A A T 2 AR AR
X A

I3 0 1N T, A€ R R 2540 5T (TDF3) ZEAH )
(A AN A= B il bR B B AR . ER
SR /N I T R A TR B, SR TR R
FHOC IR TaJIP W LIS /N A I RIRBE T o A
SRS I 5 AR AT RS 3 8 A DG 2541 (TDF3) 2
VR FEER R EE R N 2 250 mmol/L B, HFE A
SRR 115445 , UEBHER A 7] LA SRR R 15 =
FEANEA IS SRR R R, 2%
AL (TDFS9) AT LARFf AR 0 240 i v ok 5 1 2 e, DA
T2 R A YRS TRLE N B A RE T o R AR
TR, Fh A T A A AR K P9 2 B S AR P B
BT ARSI A A RIS e . AR R, SR
T H AR IS 5 2 G R R, IF Bt f2
AT LA R S A R R BT RE Y, AR S
43S 1) TDFOS I Ay S— i H A 2 R At 2 il , HL
Ik Bl A SRR B I 2 gk, 52 B AR
IBRFFEARZERL . 4B i I (TDFS)) 24716 THEY)
W RS AREE , XK R AR R A TR e s BB, 4
R 2 IR, AR TDFS 2 F 3%
ik AWARFRANGE , A T, &R i R
AR R FIEFRAT, SR AE AR S
N 25O R T B — 2P

ARG K IR 25 57 363K 1Y TDF's Gt 22 2 A
AR, Horh, — S8R 1 5 R ) 8 R B 2 VT A

XK, W BOCAER ANME S5 5 Mham 45, R
it qRT-PCR FARXS 22 7 i Be ik i 45 58, #hihia T~
TDF3 I TDF98 F%3k i 1284k 77 Xl g S £ A G,
R TDF3 F1 TDF98 Rl BEJE K A Tk Hinf b HAA OChny
HH,
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