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All higher plants are classified into three groups, C, plants, C, plants and CAM plants by their
photosynthetic CO, fixation pathways. The C, photosynthetic CQ, fixation pathway that is
associated with the differentiation of photosynthetic cells into two distinct cell types (mesophyll
cells and bundle sheath cells) endows C, plants with higher rates of photosynthesis than C; plants,
which are majority of plants. Phosphenolpyruvate carboxylase (PEPC) is a key enzyme in this C,
metabolism, catalyzing primary CO, fixation. It is known that the PEPC gene of maize is
expressed only in mesophyll cells of leaves. It have been already demonstrated that the 5’
flanking region of the maize PEPC gene directs the leaf-specific expression of a reporter gene in
transgenic tobacco plants. In addition, maize leaf-specific nuclear factors (MNF1, MNF2a and
MNF2b) binding to this PEPC gene promoter have been also identified, and one of them, MNF1,
which interacts with the cauliffower mosaic virus (CaMV) 35S promoter as well as the PEPC gene
promoter seemed to be a candidate for a transcription factor regulating expression of several
genes in leaf-tissues, The purpose of my study is revelation of the mechanism of leaf-specific
expression of plant genes, especially C, photosynthetic genes, by cloning and characterization of
MNF1 gene.

In order to obtain cDNA clone{s) encoding DNA-binding protein{s), a maize cDNA expression
library was constructed in Ag#l! with mRNA prepared from maize green leaves. Two cDNA
clones were isolated by the screening with a synthetic DNA corresponding to the MNF1-binding
site of the CaMV 36S promoter. The products of these clones were termed MNBla and MNB1b,
respectively. Both MNBla and MNBib recognized two copies of AAGG motif in the MNF1-
binding site on the CaMV 35S promoter as the important bases, as does MNF1. However,
binding-specificities of MNB1la, MNB1b and MNF1 were similar but not identical to one another.
The deduced amino acid sequence of MNBla contained three regions rich in hasic amino acids and
one region rich in acidic amino acids. Since no known protein with a significant homology with
MNEla was found in a survey of the DNA database, MNBla may be classified into a novel
DNA-binding protein. On the other hand, that of MNB1b exhibited a significant homology with
nonhistone high mobility group proteins. Since genomic Southern blot analysis suggested that
the MNBla gene belongs to a gene family, MNF1 might be another member of this gene family.
Northern blol analysis with RNAs prepared from several tissues revealed that the MNBla gene is
expressed constitutively and that the mRNA of the MNBLb gene is produced more actively in
mature leaves than in young leaves.

On purpose to isolate cDNAs originated from other members of the MNBla multigene family,
a cDNA library was constructed in Ag£f0 with mRNA from maize green leaves. Two ¢DNA clones
(MNBla-8 and MNB1la-20} whose restriction maps were different from that of the MNBla ¢cDNA
were isolated from this cDNA library by plaque hybridization method using the MNBla ¢cDNA as
a probe. Nucleotide sequence analysis of these clones revealed that there is a highly conserved
domain in each N-terminal region, althouth homologies among other regions of these clones are
not expressive. Since this conserved region are rich in leucines (L), alanines {A) and glutamines
(Q), this region was termed LAQ box. Tissue-specificities on the transcription of these newly
isolazed genes were analyzed by Northern blot analysis with RNAs from several tissues, namely
green leaves, etiolated leaves, stems and roots. This analysis showed that the transcription of the
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locus of the MNB1a-20 gene produces two kinds of transcripts, both of which are constitutive, and
that the mRNA of the MNB1a-8 gene is produced more actively in roots than in other tissues,
althouth the MNB1a-8 gene was expressed in all tissues examined. Finally, several genomic DNA
fragments of Arabidopsis thaliona (dicot, C; plant) and single genomic DNA fragment of Saccha-
romiyces cerevisiae were shown to be hybridizable withe the maize (monocot, C,; plant} MNEBla
cDNA. This observation suggests conservation of the structure of MNB1a, presumably LAQ box,
in the wide eukaryotic world and a correlation between duplication of the MNBla gene and
evolution from unicellular organisms to multicellular organisms.

These results of my study suggested an attractive hypothesis. The MNBla multigene family,
presumably including the MNTF1 gene or the gene of a component of MNF1, might be developed
during the evolution from unicellular organisms to multiceilular organisms that require the
mechanism of regulation of tissue-specific expression of genes. The products of the MNBla gene
family might come {o participate in this mechanism.
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