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Preliminary Application of cDNA-SRAP Marker
in Diagnosis of Maize Nitrogen Nutritional Status

GAO Wei MIAO Lijuan HUANG Bing-yan DONG Bao-hong ZHANG Xin-you

( Industrial Crops Research Institute Henan Academy of Agricultural Sciences Henan Provincial Key

Laboratory for Oil Crops Improvement Zhengzhou 450002 China)

Abstract: To investigate the feasibility of diagnosis for nitrogen nutritional status of maize in molecular level

the elite hybrid variety Zhengdan958( Zea mays) was used to study the transcriptional difference of maize seedlings

under different nitrogen levels by cDNA-SRAP markers. Several differentially expressed fragments were cloned and

sequenced and identified using Real-time PCR. The PCR amplification efficiency were various with different primer

pairs. The nitrogen nutrition levels affected gene expression in maize. The results of cDNA-SRAP were basically con-

sistent with those of Real-time PCR. Some fragments( such as NI N9 N20 N30) could be taken as the candidate

targets of molecular diagnosis of nitrogen nutrition in maize. cDNA-SRAP markers is an efficient way to develop mo—

lecular diagnosis of plant nutrition.
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NDVI CuS0,+5H,0 1.0 x 10™* Na, Mo, 0,,+4H,0 5. 0 x
NDVI 10°° Ca( NO,) , *4H,0 . 2
NDVI NO, N 2 mmol/L ( )  NO,”N 0.2
; SPAD o mmol /1( ). 9
€0, s : 1.2.2  SRAP
° RNA cDNA | B
° cDNA 1 SRAP PCR
N N N - PCR 294°C 5 min; 94°C 1 min 35°C 1
min 72°C 1 min 5 :94°C 1 min 50°C 1 min
i 72°C'1 min 30 ;72°C 5 min. PCR 10

SRAP( Sequence—related amplified polymorphism

) PCR
. SRAP DNA ¢
¢DNA 7 . c¢DNA-AFLP
cDNA-SRAP
SRAP AFLP  RAPD
8
cDNA-SRAP
PCR
1
1.1
958 .
1.2
25°C 12 h/12 h.
1.2.1 75% 0.5%
2 min 10 min
5
3d
3d .

(mmol /L) : K,S0, 0. 75 KH,PO, 0. 25 MgSO, *
7H,0 0. 65 EDTA-NaFe 0.1 H,BO, 1.0 x 10°°
MnSO,#H,0 1.0 x 10~ ZnS0,*7H,0 1.0 x 10~°

x PCR Buffer 2 wL. dNTP 1 pL Sense primer 1 pL
I pb Tag 0.5
20 pL. PCR

Antisense primer 1 pL ¢cDNA
pL ddH,0 13.5 pL

SRAP

mel 5" TGAGTCCAAACCGGATA3”

me2 5"-TGAGTCCAAACCGGAGC-3~

me3 5" -TGAGTCCAAACCGGAAT3

me4 5 TGAGTCCAAACCGGACC3”

me5S 5 TGAGTCCAAACCGGAAG3”

SRAP

eml 5°-GACTGCGTACGAATTAAT3-
em2 5°-GACTGCGTACGAATTTGC3~
em3 5-GACTGCGTACGAATTGAC3~
em4 5-GACTGCGTACGAATTTGA3-
em5 5°-GACTGCGTACGAATTAAC3-
emb6 5-GACTGCGTACGAATTGCA-3-

1.2.3 N
50 pL
1.5 mL 10 min
PCR 2
o 1%
pMDI18-T
DH5a

o

1.2.4 Real4ime PCR
BLAST NCBI

Real-time
PCR o UBQ2 (' TC305418)
o 2 A o
2
2.1
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M. DL600 Marker;1 5 9 13 17 21 25 29.

37 11 15 19 23 27 31.

;2 6 10 14 18 22 26 30.
74 8 12 16 20 24 28 32.

M. DL600 Marker; 1 5 9 13 17 21 25 29; Control leaf;2 6 10 14 18 22 26 30. Nitrogen-shortage leaf;
3 7 11 15 19 23 27 31. Control root;4 8 12 16 20 24 28 32. Nitrogen-shortage root.
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Fig 1 Partial results of cDNA-SRAP on maize of different nitrogen nutritional status

2.2

> NI:
GACTGCGTACGAATTTGCAGATCATTGTGGTGGTCT
CATCACCCAAATCAACATTCCGGTTTGGACTCA

> N6:
TGAGTCCAAACCGGATACCAAAGAGGGCCTTGTTC
TACCATGCAGGTACACAGCAAATTCGTACGCAGTC
>N9:
TGAGTCCAAACCGGAGCAAATGTCTTCTTCAAAACC
AAGGCTAACCTATCCATTCCTCTATCTATCCATTCCT
CTATCGCCTCCTACTTGCAATTCGTACGCAGTC

> N20:
GACTGCGTACGAATTTGACAGGCCTGGTGGAGATG
TACGGCAAGAACGCGCGCCTGAGGGAGCTGGCGA
ACCTCGTGATCGTTGCCGGCGACCACGGCAAGGAG
TCCAAGGACAGGGAGGAGCAGGCGGAGT-
TCAAGAA
GATGTACAGCCTCATCGACGAGTACAAGTTGAAGG
GCCATATCCGGTTTGGACTCA

> N30:
TGAGTCCAAACCGGATATTCCAAAGCAAGGGTTAT
GAATCAAAAGAGAAGTGCCAGCTGGATCTCTGGTT
CAAAGTTCAGGGCATGGAATTGATTCGTATGCTCG
TTCTCTCGCTGAGCAGAACCATCTCTGTCTGAGAA

GACCCAGTCTCCCAGTGTTTCTAGAAAAGGAAATC
CCATTCGTCAACCTAAATGGAAGGGCAGGTAAGG
GAAGGCCAGCAGGAAATTCAGTAAGTAAGGTATC
TCAGTGCCAGTGCTCTCCGGTTTCAAGTTAATTCG
TACGCAGTC
> N32:
TGAGTCCAAACCGGATATGGACCGAACTGTCTCAC
GACGTTCTGAACCCAGCTCACGTACCGCATTAATG
GGCGAACAGCCCAACCCTTGGAACCACCTACAGC
TCCAGGTGGCGAAGAGCCGACATCGAGGTGCCAA
ACCTTCCCGTCGATGTGGACTCTTGGGGAAGATCA
GCCTGTTATCCCTAGTTAATTCGTACGCAGTC.,
2.3 Real-time PCR
NCBI BLAST
o Real-
time PCR o :
UBQ-sense: 5"-CTTTGCTGCTGCACGGGAGGAATG3”
UBQ-Antisense: 5" -ATGGACGCACGCTGGCTGACTA3”
N1-sense: 5"-TTCTTCTAAGCCCTTCCATCAA3”
N1-Antisense: 5" TGGTCTCATCACCCAAATCAA3”
N6-sense: 5" -CTGGAGGAACAGATTCAGAAGA3~
N6-Antisense: 5"-GAGCTAAGCCACCGTTACACT3”
N9-sense: 5"-TGTGGGTTCATGTTCTTTGTTT3"
N9-Antisense: 5" TTTATAGGACGAGTGCAGGTGT3~
N20-sense: 5-CATCGACGAGTACAAGTTGAAGGG3®
N20-Antisense: 5" -ATGATCTCAGCAGGGCCACC3’
N30-sense: 5" ATTGATTCGTATGCTCGTTCT3~
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N30-Antisense: 5"-CTTACCTGCCCTTCCATTTAG3”
N32-sense: 5'-GGAGCGACAGAAGTATGGAAA3”
N32-Antisense: 5"-GAACAATGAAGATAGATGGCAAG-3",

Real+ime PCR 2 3 o
2 3 N1.N9.N20.N30
2
; N32
2 ; N6
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Fig.2 N-evel effect on gene expression in maize leaf
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Fig.3 N-evel effect on gene expression in maize root
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