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Prolactin-like protein-A (PLP-A) is a member of the prolactin
(PRL) gene family and is expressed by trophoblast cells of the
developing rat and mouse chorioallantoic placenta (Lin et al. 1997;
Müller et al. 1998). PLP-A has been proposed to participate in the
control of maternal immunologic responses prerequisite for the
establishment of pregnancy through its specific interactions with
uterine natural killer cells (H. Mu¨ller and M.J. Soares, unpub-
lished). In this report, we present data on the structure of the mouse
PLP-A gene and describe its chromosomal localization.

A genomic DNA library generated from a 129/SvEv strain
mouse liver and packaged in the Lambda FIX II vector was a
generous gift of Lexicon Genetics, Inc. (Houston, Tex.). Approxi-
mately 1 × 106 pfu were screened with a mouse PLP-A cDNA
(Müller et al. 1998). Positive plaques were amplified and used to
inoculate LE392E. coli. A series of forward and reverse oligo-
nucleotide primer sets based on the mouse PLP-A cDNA were
designed and utilized to sequence exons and exon-intron bound-
aries. These primers were also used to estimate 58 and 38 flanking
DNA and intron sizes by PCR analysis and agarose electrophore-
sis. DNA sequencing was performed with an Applied Biosystems
Model 310 sequencer and Applied Biosystems Dye Terminator
Cycle Sequencing kits (Foster City, Calif.).

Genomic library screening resulted in the identification of two
positive phage clones. A 13.3-kb clone contained the entire mouse
PLP-A gene and additional 58 and 38 flanking DNA (Fig. 1). All
exons and exon/intron boundaries were sequenced (Figs. 1 and 2).
Exonic regions were identical to the sequence of the previously

published mouse PLP-A cDNA (Mu¨ller et al. 1998). Consensus
GT and AG splicing junctions were evident in each intron. The
mouse PLP-A gene is characterized by a 5 exon-4 intron gene
structure (Figs. 1 and 2). An additional 3.6 kb of 58 flanking DNA
and 2.8 kb of 38 flanking DNA were also present within the clone.

Chromosomal mapping of the mouse PLP-A gene was deter-
mined by use of The Jackson Laboratory Interspecific Backcross
Panel (Rowe et al. 1994). Genomic DNAs from C57BL/6J,Mus
spretus,and a (M. spretus× C57BL/6J)F1 × M. spretus(BSS type)
backcross were analyzed by Southern blotting as previously de-
scribed (White et al. 1992). Approximately 5mg of genomic
DNAs from the C57BL6/J andM. spretusprogenitors were di-
gested with 28 different restriction enzymes to find a suitable
restriction fragment length variation (RFLV) for mapping. South-
ern blots were probed with the mouse PLP-A cDNA (Mu¨ller et al.
1998). Approximately 2mg of DNA from the BSS type backcross
panel was digested for each sample withBclI overnight. Segrega-
tion of alleles was compared with other loci from a database at The
Jackson Laboratory Backcross DNA map Panel Service (Rowe et
al. 1994).

The gene symbol,Prlpa, has been assigned to the mouse
PLP-A locus and has been approved by the International Mouse
Nomenclature Committee. ABclI RFLV for Prlpa was identified
by the presence of a 2.6-kb genomic DNA fragment in C57BL/6J
or the presence of a 3.3-kb fragment inM. spretus(Fig. 3A).
Mapping data from this article have been deposited with the
Mouse Genome Database under Accession No. J:44997. Haplo-
type analysis of these mapping data (Fig. 3B) indicated that the
Prlpa locus is closely linked toDtprp and Pl1 on Chromosome
(Chr) 13 in the mouse. Allelic segregation patterns forPrlpa,Correspondence to:M.J. Soares

Fig. 1. Schematic representation of the 13.3-kb mouse PLP-A genomic
clone. Sequence analysis of exon (E)/intron (I) boundaries revealed that the
mouse PLP-A gene is comprised of five exons and four introns. The
beginning of exon 1 is defined as the putative translation start site (ATG),

and the end of exon 5 is defined as the polyadenylation site (AATAAA).
Shaded boxes correspond with actual exon sizes. The sizes of the 58 and 38
flanking regions were determined by PCR and agarose gel electrophoresis.
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Dtprp,andPl1 are identical, indicating a distance of less than 1 cM
between these two genes. The calculated map distances between
Prlpa and adjacent lociGpld1 (glycosylphophatidylinositol-
specific phospholipase D) andD13Bwg0938e(DNA segment, Chr
13, Brigham and Women’s Genetics 0938 expressed), including
95% confidence limits, were determined:

Gpld1–1.1 ± 1.1 cM–Prlpa–2.1 ± 1.5 cM–D13Bwg0938e

Thus far, two basic gene structures have been identified for
members of the PRL gene family. A protypical 5 exon-4 intron
structure characteristic of the PRL gene (Chien and Thompson
1980) and the mouse PLP-A gene (Prlpa) and a 6 exon-5 intron
gene structure represented by members of the PLP-C subfamily
(Dai et al. 1996). Linkage data from the C57BL/6J ×Mus spretus
backcross indicated that thePrlpa gene was located on Chr 13.
Other members of the mouse PRL gene family have also been
localized to Chr 13 (Jackson-Grusby et al. 1988; Ko et al. 1994;
Lin et al. 1997; Orwig et al. 1997); however, their arrangement on
Chr 13 has not been reported. Physical relationships of the PRL
family genes along Chr 13 may provide insights into the nature of
their coordinated tissue- and cell-specific expression patterns. The
Prlpa locus is closely linked to thePrl locus, which is within a
conserved region of homology between human Chr 6 and mouse
Chr 13. A human homolog for PLP-A has not been reported.

The availability of the mouse PLP-A gene is a necessary pre-
requisite for the implementation of additional molecular and trans-
genic strategies directed toward understanding the role of PLP-A
in the physiology of pregnancy.
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Fig. 2. Mouse PLP-A nucleotide sequence, exon/intron boundaries, and
amino acid sequence. The locations of five exons are indicated by capital
letters, and intronic regions are in lower case. Encoded amino acids are
indicated by single-letter designations beneath their respective codons. An
arrow indicates the predicted signal peptide cleavage site between Ala−1

and Met+1. A putative N-linked glycosylation site is denoted by shading,
and the location of the presumed polyadenylation site is underlined.

Fig. 3. Chromosomal localization of the mouse PLP-A gene (Prlpa). Panel
A. BclI restriction pattern for C57BL/6J (B) genomic DNA andM. spretus
(S) genomic DNA probed with the mouse PLP-A cDNA. The sizes of the
fragments in kb are indicated. PanelB. Haplotype analysis of Chr 13
genetic markers in (C57BL/6J ×M. spretus)F1 × M. spretus(BSS type)
backcross mice showing linkage and relative position ofPrlpa. Closed
boxes indicate inheritance of the C57BL/6J (B) allele, and open boxes
indicate the inheritance of theM. spretus(S) allele from the (C57BL/6J ×
M. spretus)F1 parent. Gene names and references to these loci can be found
in the Mouse Genome Database (MGD). These data are accessible through
MGD (http://www.jax.org). The first two columns indicate the number of
backcross progeny with no recombinations. The following columns indi-
cate recombinational events between adjacent loci (signified by a change
from an open box to a closed box). The number of recombinants are listed
below each column, and the recombination frequency (REC%) between
adjacent loci is indicated.
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