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We have previously reported [1] the isolation of
a maize pollen-specific cDNA, 3C12, which ex-
hibits homology in its predicted amino acid se-
quence to polygalacturonases of various species
[2, 3,4, 5]. We have used a 300 bp fragment from
the 5’ end of this clone to isolate the correspond-
ing genomic clones from maize libraries made by
partial Sau 3A digests of genomic DNA cloned in
the 4 vector EMBL3. Four such clones were iso-
lated: two from a library of maize variety W22
(purchased from ‘Clontech’) and two from a li-
brary of B73. The A clones isolated from the W22
library, W2247 and W2265, had insert sizes of 10
and 16 kb respectively and lacked the 3’ end of
the coding sequence. The A clones isolated from
the B73 library, B7317 and B7339, had insert
sizes of 17 and 13 kb respectively and contained
the whole coding region. The inserts were sub-
cloned and a comparison of the restriction maps
of subclones of the four genomic clones and the
cDNA, 3C12, made (Fig. 1). Sub-clones p47.42
and p65.3 have identical restriction maps. While
there are no obvious differences between the four
clones over the coding regions, there are differ-
ences both in the 5’ and 3’ untranslated regions

between the clones. The nucleotide sequences of
the coding regions for three of these (W2247,
W2265 and B7317) have been determined. We
have predicted the ATG start in the three ge-
nomic clones based on it being the first in frame
ATG after the transcription start mapped on
W2247 (unpublished data). The coding sequences
are colinear with the ¢cDNA, there being no in-
trons. Genomic clones B7317 and W2247 are
identical in their predicted amino acid sequence
to the ¢cDNA, 3C12. Clone W2265 has a one
amino acid difference; a conservative substitution
of serine for asparagine due to a nucleotide sub-
stitution of adenine for guanine at position 167 bp
relative to the ATG start. B7317 and W2247 are
also identical in their predicted amino acid se-
quence to the homologous maize polygalactur-
onase cDNA clone, PG1, isolated by Niogret
etal. [6] from maize line MO17. A further PG
¢DNA clone isolated by Niogret ef al. [6], PG2,
has a one amino acid difference compared with
PGl, 3C12, B7317 and W2247 due to a substi-
tution at 1076 bp.

We have compared the nucleotide sequence of
the coding regions of the three genomic clones

The nucleotide sequence data reported will appear in the EMBL, GenBank and DDBJ Nucleotide Sequence Databases under
the accession numbers X62383 (clone W2265), X62384 (clone W2247) and X62385 (clone B7317).
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Fig. 1. Restriction maps of cDNA and genomic PG subclones.

and the cDNA, 3C12, with each other and with
PG1 and PG2. Table 1 illustrates the differences.
Two of the cDNA clones, PG1 and 3C12, are
identical, but the three genomic clones are differ-
ent from each other and also from the cDNAs.
All of the base substitutions (except for those
giving rise to the amino acid substitutions men-
tioned above) are silent third-codon differences
and are both transitions and transversions. The
base substitutions are limited, only one of two
nucleotides are present at any of the substituted
positions. It is known that the maize pollen-
specific polygalacturonase is a member of a small

multigene family [6] and it is probable that these
clones are all different members of that gene fam-
ily. It is possible that some of the differences be-
tween the clones may be due to varietal differ-
ences, however the examples in the literature of
cDNA and genomic clones of low copy number
genes being isolated from libraries made from dif-
ferent maize lines show that the differences be-
tween these clones appear only in the 3’ untrans-
lated region [ 7, 8]. It is interesting that two cDNA
clones of the Oenothera pollen-expressed polyga-
lacturonase gene family exhibit only 899, homol-
ogy in the coding region [3], whercas the mem-

Table 1. Comparison of coding regions of cDNA and genomic polygalacturonase clones.

nt position B7317 w2247 W2265 3C12 MO017PGl1 MO17PG2
relative to ATG start
6 A G A ? G A
167 G G A G G G
243 C T C T T C
378 C T C T T C
432 T C C C C T
573 G G T G G G
669 C G ? G G C
696 C C ? T T C
783 A C ? C C A
1032 C ? ? T T T
1076 C ? ? C C T
1203 A ? ? G G G

? Region not present on clone.



bers of the maize multigene polygalacturonase
family are more highly conserved (>99%) in the
coding region. Such a high degree of conservation
is in contrast to reports of other maize multigene
families [9, 10]. It is possible that this pollen-
specific PG gene family has arisen due to recent
gene duplications.
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