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The binary Agrobacterium pPZP211 vector is stable and fully sequenced. We have produced
derivatives of this vector that can be used for general over-expression, nodule-specific
expression, expression pattern analysis, and protein localization studies.

INTRODUCTION

The pPZP211 (Hajdukiewicz et al., 1994) derivatives are divided into two groups,
pZ and pZN. The pZ vector series is based on the original pPZP211 vector, in
which various constructs have been inserted into the pUC18 multiple cloning site
(MCS). The presence of the strong cauliflower mosaic virus 35S (CaMV35S)
enhancer-promoter (ep35S) (Guilley et al., 1982) in the pZ vector series could cause
problems by overruling the specificity of a promoter under investigation, as
observed with a similar vector (Hansen et al., 1999). To avoid this effect, ep35S
was replaced with the Agrobacterium tumefaciens nopaline synthase promoter
(pNos) in the pZN vector series.

pZ-35S

The pZ-35S vector is designed for over-expression of a gene of interest (GOI) from
the CaMV35S promoter (p35S) (Figure 1A). The MCS allows cloning of a GOI
between p35S and the A. tumefaciens nopaline synthase terminator (pAnos). The
pZ-35S vector has successfully been used to over-express intrinsic factor in
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Arabidopsis thaliana (Fedosov et al., 2003).

pZ-355-GFP

The pZ-35S-GFP vector (Figure 1B) is designed for protein localization studies. An
Xba | restriction site allows in frame fusion to Green Fluorescent Protein (GFP).
p35S drives expression of the fusion protein. The pZ-35S-GFP vector has been used
to determine the localization of CPP1 and NDX proteins by transient expression in
onion epidermal cells and Cantharantus roseus cells, respectively (Cvitanich et al.,
2000; Grgnlund et al., 2003).

pZ-LB

The pZ-LB vector (Figure 1C) is designed for nodule specific expression from the
Glycine max leghemoglobin Ibc3 promoter (plbc3), which is active only in the
central infected tissue of the root nodule (Stougaard et al., 1987). The MCS allows
cloning of a GOI between plbc3 and pAnos. The pZ-LB vector has been used to
express gus in nodules (Cvitanich et al., 2000).

pZ-Enod12

The pZ-Enod12 vector (Figure 1D) is designed for nodule specific expression from
the Pisum sativum enod12 promoter (penod12). This promoter is active in nodule
primordia and young nodules. Expression from the promoter has also been observed
in pollen (Grgnlund et al., 2003). The MCS allows cloning of a GOI between
penod12 and pAnos.

pZN

This vector (Figure 1E) is designed to avoid ep35S influence on promoters used for
tissue specific expression or expression pattern analysis. To this end, ep35S, used to
control Nptll expression in pPZP211, was replaced by pNos.

pZN-LB
This vector (figure 1F) is the same as pZ-LB but ep35S was replaced by pNos.

pZN-Enod12
This vector (Figure 1G) is the same as pZ-Enod12 but ep35S was replaced by pNos.

pZN-GUS

The pZN-GUS vector (Figure 1H) was designed for expression pattern analysis
using an intron-containing B-glucuronidase reporter gene (GUSint). The MCS
allows cloning of a promoter of choice in front of the promoterless GUSint. The
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GUSint gene is interrupted by the second intron (1\VV2) of the potato ST-LSI gene
(Vancanneyt et al., 1990) to avoid expression in bacteria.
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Figure 1. Vectors (pPZP211 derivatives) for reverse genetics and expression
analysis. Only the region between left border (LB) and right border (RB) is shown.
Unique restriction sites are indicated by restriction enzyme names. All vectors
confer bacterial resistance to spectinomycin. pA35S: CaMV35S terminator. Nptll:
neomycin phosphotransferase 11 gene. ep35S: CaMV35S enhancer-promoter.
p35S: CaMV35S promoter. pAnos: A. tumefaciens nopaline synthase terminator.
pNos: A. tumefaciens nopaline synthase promoter. GFP: Green Fluorescent
Protein. plbc3: Glycine max leghemoglobin Ibc3 promoter. penod12: Pisum
sativum enod12 promoter. GUSint: intron-containing S-glucuronidase reporter
gene.
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