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Cloning and Identification of the Root Specific Promoter from Soybean

WANG Dan, WANG Pi-wu,FU Yong- ping, LI Zhi

(College of Agriculture,Jilin Agricultural University ,Changchun 130118, Jilin, China)

Abstract : The promoter region of root-specific gene was isolated from the genomic DNA of soybean Jilin 17 by PCR method,and
obtained the promoter fragment RSP, the length of the clone sequence is 2. 5kb. The results of sequence analysis indicated that
this fragment had 97% homology compared with the reported promoters. The cloned promoter was fused to the GUS reporter gene
to construct plant expression vector pRSP-GUS,which was transferred into tobacco( Nicotiana tabacum)NC89 by Agrobacterium

tumefaciens- mediated method and several transformed plants were obtained. GUS activity assays of different soybean organs in-

dicated that expression of GUS was active only in roots,which suggests the RSP gene is root-specific promoter.
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Fig.2 Restriction identification of the recombinant clone
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1 CCTCTAGAGA TTCTGCAGGA CTTC|CATGTG AACTTGCCCT TGCCCGAA[CA CGTGAAAATC
PstI CANNTG -motifs
61  ATTAATATTT GCTTGTAATA GTAATTAGCA GTCGCGACAC AGGCTAATCT GGATTGTATT
121 TATTTTAACT AAAATTCAAG TCAATAATTG TATATTTATC CGGAATGGAG TATCTAATTA
181  AGCTGCTTCT AATTA TATATATAAA AACGCCTAGA ACATCAAAAT ATTCAACTCA
ACGT
241  GGGCTTGATC ATTAGTGTGG GACTAATAGT GAAAAGTTTG GGTAATTTGA TTTAGGTCTT
301  TAAATTTTGT TGTTCTCATT TTAACAJAAAA AAAATTCACG| GCAAAIGACTC TTATAACTCA
AACA GCN4
361  CATTCCTATT CAACICAAGTG| AGTTAAGCTC TCTTAAGAAT AGTAGGCTTC TCTAGTTTCT
CANNTG —motifs
421  TTTTCAACCT AAAGAATTAA AATTGATGAA AAATAAGAAA ATGATATTTT ATTATTTGTA
GATA—motifs
481  TTTATAAATA AAAAATAGGT GAAAAATAAA ATAATTATGG ATATTTGATT TAAGAGAAAT
541  AAAAAAATAA GAAAAAAAAT ACAAIGATAJAT CCATTGTCTT TTATGGCAAT TTATTGTTAA
601  AATTATAATT TTGAAAATT[T GACJTGATCGA CCTGTTAAAC TAGGAACCCA CATAA[TGA(
W—box
661  GGTTCAGTTA TTCTAAAAAA GCAAACTATT TCAGAATTGG TGAG|CACTTG |TCAAATCGGT
721  CTAAAATCAA CCAAAATCGG TATAAAATCA| GATA|GAAATT GGTTAATTTG AACTGGTATT
781  CTGATTTTTT TTCTGTTTCT TTAAATTTAA TATAAAATAT TCAAA[GATA|A TTAAAAACAC
841  ATATTTAATC AAGATTAAAA ATAGGTATAA ATTTTCTTAT TGATGATTTA TTTTATAAAA
901  CACATAATTT ACTCACTTAT GTTAATTTAC TATTTTTTTA TCTTAATTTT ATTTATAATT
961  TTATATTATA TTAATTTTTT TTCTTTTCTA TTTTAGATGT GATTTTTTTA TTTTTAATGA
1021  ATTTTTTATT TTATTAAAAT TTAACTTTTA TTTT|GATAITT TTTTAACTTT TATTTGTACT
1081  TTCAATGTTA TAAACCTGGA AAAAT|GATAIC TTTATTTTAG TTTATGATGC TAAAAAGTTA
1141  T|GATAITTATT ATTATTATTA TTAATAATAA ATCTTGAAC TAATGAACCT TAAATCAGTA
1201  CATTGAACCG TTCGGTTCAA TTTCAAAAAT ATTGGTTAAA ACTATGAAAA ATCGATCATG
1261  AATTAACTT]T GACAATAAAC TATTTTAGTT TTTCCACGGT AAGA[CAATTG| ATTATGAATG
1321  AAAACCATCA ATTATTTTCA ATAAAAAAAA GTTCTTTTCT ATTTTCCCAC CATTTTTATG
1381  CAATCAAACG AAGCTTTATG GCG|CATATGIT AGACAATTTT TTTTGAACAIA AAGAGTAATG
1441  TAGGTATTGA AATT[ACGT|TC CACGGTTCCA CCTGTCAAAG TTTCTGATTA CAATAGTTCT
1501  TGAGATTGTA TATCTTGCCT ATCTTGAAAG [CAACT|GCAAA AGGATGTCAA TCAGGAAAAA
1561  AAAAAAAAAA GAGATGTCAA TTAGAGCCAA AAAGATTGGA CTAAAATTAT AATATTTICCA|
1621 [ ATATTATTAA GGAACGGGAG GTGGGAAACG TJACATGTATG GAAAGAAAGG AACGT|GAGGT
1681  GGGAAACGT]A CATGTATGGA AGGAAGGAAG AGGAAAAAAG AGAGTAGAAA AAGATAJATAA
1741  ATAATGT|GAT AITAAAAAAAA TAAAATAAAA AAAGATGAAA AGAATTTGAA AAGAATAAAT
1801  ATATGTTAAT AATAACGGTA GAAAAAATAC ATAAAAAAAT AJACGTIAAGGA AJAACAJATCTT
1861  GTCTTCTTTT TGTAAAGGAT AJTTATATA[TG ACTATTAACG AAAGCCTTTT TTAGAGAGGT
1921  TAAGGCTATG CTTCTATAAA AGTTAAGTTC TCTTAAACGA AAAAGCJAACA| AATTTTTACT
1981  CTTACACTTG CTACTTTGAA AAGTGTAAAA TTAAAATTGC CTTGGAAAGC ACGCJAACAJAA
2041  ATTTCTAATT GATTTTCAAG CATACCCTAA ATTTAACTAA CTTACAACTT AGATGTGAGA
2101  CCCTACATCA CCTCACAAAA TACAAAACCT AGTTCAAGTG GTTCTCTGCC AGCTAAAACT
2161  CATTCTAATA CATGGTTATT GCTTCATTAA CATAGTTTCT CTCAAATCCG TTAAACTATA
2221  TTTTAATAAT TATTACCTCG A[TGACICATTT TCCTAAA|CAA T|TTACCCICAC TTGICATTCCA
CAAT box
2281  AAACCC[TATA TAAAJCCACCA TTCACTGCCA [ATGJACTCCCA TCCCCACAAA AACTCTTAAG
TATA box initiation codon GE%{H %565 -1-)
2341  CTCCCGTAGT TAAATCTGCG AGCCATTAGT TAAAGAAAAA AAAACCCTAA AAAGTTTAAG
2401  ATGGGTTCCA AAACTCGCTC TTTCCTTGCT CTTTTCCTCA CGATCAACAT TCTCTTCTTT
2461  GCCCTTGCCT CTGCCTGCGG GACATGCCCT AGCCCTAAGC CAAGGCATAA TAAGCACAAG
2521  CCCATGG
Ncol
K3 BB ERRIT )

Fig. 3

Nucleotide sequence of purpose gene
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Fig.4 Identification of root- specific expression
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1:DNA MarKer 2-3.Putative transgenic plants
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Fig.5 PCR analysis of transgenic tobaccos
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GUS JEPEAI , X- Glue I {045 5 B | 5% 5 R R 1
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(A) Histochemical staining of GUS activity in different organs of transgenic tobacco plants carrying the pRSP-GUS construct.

(B) Histochemical staining of GUS activity in different organs of transgenic tobacco plants carrying the pBI121 construct.

(C) Histochemical staining of GUS activity in different organs of non- transformed tobacco plant as negative control.

(D) Histochemical staining of GUS activity in Root-specific expression of transgenic plants

1 :X- Gluc staining of GUS activity in stem segment;2 : X- Gluc staining of GUS activity in leaf;

3. X-Gluc staining of GUS activity in seeds;4 : X- Gluc staining of GUS activity in root.

K6 FEILINIAR GUS 1811k

Y EEER

Fig. 6 Results of histochemical location of GUS activity in transgenic tobaccos
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B (elicitor) &L W-box ((T)TG AC(C) ),
8 A~ AACA (AAACAA) Fil 1 4~ GCAAAA (GCN4) .
Yoshihara 25" fF53 & MUK RS 4 2 11 )8 3 T L i -
104 ~ =60 bp Z a4 WA= AE FH 7o AACA F1
GCN4, GCN4 REXG 3 J5 2 1 19 % 14, i A 3h 7 9 21
ZURE SPE N 2500 2 U IRl AE . e ) RSP rh g &
A/TJ¥51, Stalberg ™ AN, 5 & AT X Bk %
SRS - W 45 A AL, AT R 45 i R R A R AR
ik,

HARNT RSP P (1) 25 44 90 A o0 A, ) DL
RSP J&3 )1 A7 A 2 52 iR S 1 8 5k 1 Zh E IX B,
BWAEHTTH:, RS RSP S )T BE e AR rh e Sk
O SIS AT FE 3 GUS JE IR il ik, (H 2 0 5
PR A ARAE TR A 23 B 5 4R B HE 5 38 31 H iy Ak
PRI 38 1 5 22 AT 5 i — 2B BT

225 3k

(1] Zebk=2, TS0, b e, 45 SRS I RO i I AR AT e 3R
KA FRITEREL)]. bl R 2% 4z ,2005,28 (1) :52-55.
(Li G L,Wang W P,Zang S X, et al. Cloning of root specif ic ex-

pression promoter of myrosinase ( pyk10 ) gene from Arabidopsis

—
A~
i

(5]

[10]

[13]

[14]

thaliana[ J]. Journal of Agricultural University of Hebei, 2005 ,28
(1):52-55.)
SRFLE, T SCHE, 5T, 45 AR RS Sh - or s b e ) ]. a5
f&24%,2004,12:130-139. ( Zhang C X, Wang W Q, Jiang X N,
et al. Review on plant gene promoters[ J]. Acta Genetica Sinica,
2004,12:130-139. )
PP, EOGEL, MR IE AR, R 5 R AR 3 5K A 1 kst
Aemg [ J]. #54%,2001,23(5) :492-495. (Hou B K,Xia G M,
Chen Z H. Strategies for optimizing expression vectors used in plant
genetic engineering [ J ]. Hereditas ( Beijing ), 2001, 23 (5):
492-497.)
Shirsat A, Wilfword N, Croy R , et al. Sequences responsible for the
tissue specific promoter activity of a pea legumin gene in tobacco
[J]. Molecular and General Genetics,1989,215:326-331.
Colleen G S, Gauil L S, Timothy W C. Developmental and trans-
genic analysis of two tomato fruit enhanced genes[ J . Plant Molec-
ular Biology,1997,33:405-416.
Yamamoto Y T, Taylor C G, Acedo G N, et al. Characterization of
cis- acting sequences regulating root- specific gene expression in to-
bacco[ J]. Plant Cell,1991,3.371-382.
ERM, IR HHEEN TR M ] JERT Rhay R, 2002
744. (Wang G L,Fang H J, Plant genetic engineering[ M ]. Bei-
jing:Science Press,2002.744. )
Hofen R, Willmitzer L. Storage of competent cells for Agrobacteri-
um transformation[ J ] . Nucleic Acids Research ,1988,16.9877.
Jefferson R A . Assaying chimeric genes in plants: The GUS gene
fusion system[ J]. Plant Molecular Biology Reporter,1987,5(4) :
387-405.
Y IURE CW, 5Lk sedir ) GS. PCR HAR LR #E I [ M. dbnt:
Bp2£ B4, 1999 :23-41. ( Dieffenbach C W, Dwewikesile G S.
PCR experimental technology guide [ M ]. Beijing: Science Press,
1999:23-41. )
Foster R,Izawa T,Chua N H. Plant bZIP proteins gather at ACGT
elements[ J]. FASEB,1994 ,8 .192-200.
P X ARTRE TZE R, A R SRR BT B CH N IR St
[J]. ASRBl20E ). 2004 ,14(8) :856-862. (Lu J,Zhao H Y,
He Y K, et al. Advances and progresses of high promoter research
and its application[ J]. Natural Science Progresses,2004,14(8):
856-862. )
Yoshihara T, Washida H, Takaiwa F, et al. A 45- bp proximal re-
gion containing AACA and GCN4 motif is sufficient to confer endo-
sperm- specific expression of the rice storage protein glutelin gene,
GluA-3[J]. FEBS Letters,1996,383(3) :213-218.
Stalberg K, Ellerstrom M, Ezcurra I, et al. Disruption of an overlap-
ping E-box/ABRE motif abolished high transcription of the napA
storage- protein promoter in transgenic Brassica napus seeds[ J].

Planta,1996,199 :515-519.



