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The IPKb Vector Set: Modular Binary Plasmids for Cereal Transformation
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The systematic collection of plant genetic resources, along with the acquisition of plentiful genomic sequence
and gene expression data and the elaboration of methods allowing for both transient and stable transgene expression,
have encouraged a series of novel experimental approaches to understand the genetical and physiological bases of plant
phenotype. Genetic transformation, a critical technology in this process, remains, however, cumbersome and time-
consuming in the cereals, which supply the bulk of the global requirement for food and feed. The vector systems that
work well as transformation agents for many dicotyledonous species are, unfortunately, of only limited utility in the
monocotyledons, largely because commonly used promoter sequences and/or selectable markers are ineffective in a
monocotyledonous host. In addition, Agrobacterium-mediated transformation, which operates very efyciently in many
dicotyledonous hosts, remains a demanding technology in the monocotyledons.

In a recent paper, Himmelbach and co-workers described a novel set of modular binary vectors (the IPKb series),
speciycally tailored for cereal transformation and targeted to either over-expression or RNA-interference (RNAI)-
mediated gene knock-down?. In both types, the insertion of effector sequences is facilitated by the exploitation of
GATEWAY destination cassettes, which permit the efycient, site-speciyc and reliable exchange of DNA fragments

Table 1. Overview of IPKb GATEWAY destination vectors betw.een plasmids (Fig. 1). Any DNA sequence can be
readily transferred from an easily cloned entry vector

to the binary destination vector via an LR reaction, a
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includes derivatives both of the over-expression and RNAI types in which various promoters, which are fully functional
in monocotyledonous species, have been inserted to drive ubiquitous or epidermis-speciyc transgene expression (Table
1). Any other established or de novo isolated promoter sequence can be readily inserted upstream of the GATEWAY
destination cassette of either the over-expression vector pIPKb001, or the RNAI vector pIPKb006, thereby increasing the
versatility of the IPKb vector set.
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for both plasmid types,
involving any of the four promoters shown, or with a multiple cloning site (MCS), allowing the integration of further promoters. CmR =
chloramphenicol resistance gene for selection of bacteria; ccdB = toxin gene for negative selection of bacteria; RGA2Int = intron of wheat
RGAZ2 gene; RB and LB = right and left T-DNA borders; ColE1 = E. coli origin of replication; pVS1 = Agrobacterium origin of replication;
SpecR = spectinomycin resistance gene for selection of bacteria; T = transcription termination sequence; Hpt® = hygromycin resistance
gene for plant selection; ZmUbilP = maize ubiquitin 1 promoter; OsAct1P = rice actin 1 promoter; d35SP = doubled enhanced CaMV 35S
promoter; GstA1P = wheat glutathione-S-transferase 1 promoter; SylA and SyIB = Syl restriction sites.
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