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Construction and function of a root-specific promoter SRSP
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Abstract: The responsibility of root is absorbing water and nutrients, it is an important plant tissue, but easily to be affected
by biotic and abiotic stresses, affecting crop growth and yield. The design of a synthetic root-specific promoter provides
candidate promoters for the functional analysis and efficient expression of stress-related genes in crop roots. In this study, a
synthetic root-specific module (pro-SRS) was designed using tandem four-copies of root specific cis-acting elements
(OSEIROOTNODULE, OSE2ROOTNODULE, SP8BFIBSP8AIB, and ROOTMOTIFAPOX1), and fused with minimal
promoter from the CaMV 35S promoter to synthesize an artificially synthetic SRSP promoter. The SRSP promoter was cloned
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in pPCAMBIA2300.1 by replacing CaMV 35S promoter so as to drive GUS expression. The constructs with SRSP promoter
were transformed in tobacco by Agrobacterium-mediated method. SRSP promoter conferred root-specific expression in
transgenic tobacco plants through Real-time PCR (RT-PCR) analysis and GUS histochemical staining analysis. It is indicated
that the repeated arrangement of cis-acting elements can realize the expected function of the promoter. This study laid a

theoretical foundation for the rational design of tissue-specific promoters.
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Table 1 Four root-specific cis-acting elements in the pro-SRS module

cis-acting elements Sequence motif

Function

References

OSE2ROOTNODULE CTCTT
SP8BFIBSP8AIB ACTGTGTA
OSE1ROOTNODULE AAAGAT
ROOTMOTIFTAPOX1 ATATT

Root-specific
Root-specific
Root-specific
Root-specific

Ishiguro S and Nakamura K (1992)™
Elmayan T and Tepfer M (1995)"!
Vieweg MF, et al. (2004)™

Zhang C, et al. (2004)"2

R2 IR TFHRFENSY

Table 2 Primers required to design the promoter

Primer name Sequence (5'-3) Size (bp)
proSRSFH aagcttGATTATTTACTCTTGTAAAT 313
proSRSRcd GAAGGATAGTGGGATTGCAAGAAGCATGCTT

35SminiFcd AAGCATGCTTCTTGCAATCCCACTATCCTTC 62
35SminiRcd AATTGTTGTAAAAATTCCTCTCCAAATGAAATG

OmegaFcd CATTTCATTTGGAGAGGAATTTTTACAACAATT 66
OmegaRB ggatccTGTAATTGTAAATAGTAATTG

gusJDF CCTCATCAACAACAAACC 270
gusJDR CTGCCTTCGCCGAGTCCC

EFla TGGTGTCCTCAAGCCTGGTAT 106
EF1b ACGCTTGAGATCCTTAACCGC

GF GGAAAGGACTGGAAGAGAAGTG 124
GR TCCGATATGGTTGCGGATTT

Lower case bases indicate added restriction enzyme sites.
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Fig. 1 PCR amplification results of pro-SRS, 35S-mini promoter, Q module and promoter SRSP. M: DNA marker; 1: PCR
amplification results of the pro-SRS module; 2: PCR amplification results of 35S-mini promoter; 3: PCR amplification results
of the Q module; 4: overlapping PCR amplification of the artificial promoter SRSP fragment; N: negative control.

A

Hind 111 BamH 1
aagctt 35s-mini omega ggatce
CICTT OSE2ROOTNODULE; NODCON2GM (root; nodule)
ACTGTGTA SP8BFIBSPSAIB (tuberous root; root)
AAAGAT OSEIROOTNODULE; NODCONIGM (root; nodule)
ATATT ROOTMOTIFTAPOXI1
B aagcttGAT TATT TCTCTTGTAAATAAAAGAGAACGTGATTTACTCTTGTAAATAA

AAGAGAACGTGACTGIGTIAGCACTGTIGTACATAACIGTIGTACATT TGAA ACT
GIGTAAAGTTTTATCTTTAGTT TTTAATCTTTACTT TTAATCT TTTAATAAAGAT
TAGAGCCTTGAACGGCAAGTTTCACGCTGTCACTTGATAATTAATTCATATTI T
AAAAATATTAAATAAATTAATTTTTAATATT TACCAGAAATGATAATTAATTCAT
ATTTTTTTATCAAGCATGCTTCTTGCAATCCCACTATCCTTCGCAAGACCCTIC
CTCTATATAAGGAAGTTCATTTCATTTGGAGAGGAATTTTTACAACAATTACC
AACAACAACAAACAACAAACAACATTACAATTACTATTTACAATTACAggatee

2 ANIEBRFFMERENF SRSP iR ERE
Fig. 2 Schematic diagram of artificially synthesized root-specific promoter SRSP. (A) Arrangement of cis-elements in
the synthetic module. (B) Nucleotide sequence of the SRSP module.
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Fig. 3 Construction of recombinant vector p2300.1-SRSP and RT-PCR analysis of T, transgenic tobaccos. (A) Double
restriction enzymes digestion of p2300.1-SRSP. (B) PCR identification of transformed Agrobacterium. (C) PCR
identification of T, transgenic tobaccos. (D) RT-PCR results of T, transgenic tobaccos. M: DNA marker; 1. SRSP
promoter; 2: p2300.1-SRSP/BamH I+Hind Ill. 3-4: PCR analysis of Agrobacteirum tumefaciens strains transformed
with vectors p2300.1-SRSP. 5-11: PCR identification of T, transgenic tobaccos. N: negative control (ddH,0O); P:

positive control.
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Fig. 4 GUS staining of transgenic plants of SRSP
tobaccos. (A) Leaf of T, generation tobaccos. (B) Root of
T, generation tobaccos. (C) T, generation tobaccos.
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Fig. 5 Cross-cuttings and longitudinal sections of roots after transfection of SRSP tobaccos GUS.
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