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Abstract
We report the cDNA sequences of rat colipase, rat pancreatic lipase (rPL), and a rat pancreatic
lipase-related protein (rPLRP). Comparison to the human PLRP cDNA suggests that the isolated
clone encodes rPLRP-2. Both cDNA and a third cDNA encoding rPLRP-1 are secreted from Sf9
cells infected with recombinant baculovirus. rPL and rPLRP-2 hydrolyze triolein, 8.0 and 4.4
µmol · min−1 · µg−1, respectively. They are inhibited by bile salts, and activity is restored by
(pro)colipase. PLRP-1 has barely detectable activity against triolein, even with (pro)colipase
present. The pattern of mRNA expression during development in the rat reveals that all mRNA are
low in the fetal rat pancreas. Both PLRP mRNA rise just before birth to a maximum 12 h after
birth. They fall to low levels in the adult. In contrast, the PL mRNA is low at birth and rises
rapidly during the suckling-weanling transition. In conclusion, the rat has at least three genes
encoding different lipases, and these related genes have separate regulatory controls.
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Pancreatic Triglyceride Lipase (PL), lipoprotein lipase (LPL), and hepatic lipase have
striking amino acid homology (6, 7). This homology led to the proposal that the three lipases
form a gene family. The concept of a lipase gene family is supported by structural analysis
of the genes (5). Positions of exons and introns are highly conserved among the three genes.
Also, an Alu sequence is conserved in the homologous intron of PL and LPL (15). These
findings suggest that the three genes evolved from a common ancestral gene.

Additional members of the lipase gene family were isolated from a human pancreatic library
(2). Of the three related clones, one is identical to a cDNA for human PL (hPL) (12). The
other two cDNA have a predicted protein sequence with 65 and 68% amino acid identity to
PL. These proteins are named pancreatic lipase-related proteins 1 and 2 (PLRP-1 and
PLRP-2). Although the similarities suggest that the three proteins are related, the differences
prove that the proteins are encoded by different genes of the growing lipase gene family.

Like the human, the rat may have PLRPs. A cDNA that encodes a protein with homology to
PL was cloned from a rat pancreas cDNA library (18). The predicted amino acid sequence
of the cDNA is 85% identical to that of the hPLRP-1, only 68% identical to hPL, and 63%
identical to hPLRP-2, suggesting that the reported clone encodes rat PLRP-1 (rPLRP-1).
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The presence of the PLRPs in the pancreas raises questions about the biological function,
gene regulation, and expression pattern of these proteins. We report the isolation of two
homologous cDNA clones from a rat pancreas library that encode rPL and rPLRP-2.
Infection of an insect cell line with recombinant baculovirus containing the cDNA for these
clones and an rPLRP-1 clone produces secreted proteins, enabling us to test the activity of
each protein against triolein. Additionally, we determined the expression, during
development, of the genes encoding rPL, the two rPLRPs, and colipase. The results suggest
that the proteins have different functions and that the genes have different regulatory
controls.

METHODS
Terminology

In this report, the terminology for triglyceride lipase and the related proteins will follow that
proposed by Giller et al. (2). mPLRP-2 designates the cDNA isolated from an interleukin-4-
stimulated, mouse cytotoxic T-lymphocyte cell line (3). The mouse cytotoxic T-lymphocyte
lipase clone is most homologous to hPLRP-2 (2).

Cloning and sequence analysis
A rat pancreas cDNA library (Clontech) was screened with random primer 32P-labeled
probes derived from human colipase and PL cDNA (11, 12). Multiple positive clones for
each probe were purified, and the λ-DNA was isolated (14). Restriction analysis with EcoR
I identified several potential full-length clones. These inserts were subcloned into pGEM32,
and the nucleotide sequence was determined with universal primers and synthetic
oligonucleotide primers by the dideoxynucleotide method with Sequenase. The sequences
were previously deposited in Genbank (rat triglyceride lipase, M58369; rat colipase,
M58360).

To isolate the cDNA encoding the rPLRP-2, cDNA was synthesized from rat pancreas RNA
with oligo(dT) primer and reverse transcriptase. A region of cDNA encoding lipases was
amplified by polymerase chain reaction (PCR) using nested primers. The first set was
derived from regions that were identical in the cDNA for hPL, mPLRP-2, rPL, and rPLRP-1
(see Fig. 1). The first PCR reaction contained these primers and the cDNA synthesized from
5 µg of rat pancreas RNA. The mixture was denatured at 94°C for 1 min, annealed, and
extended at 60°C for 2 min for 25 cycles. The 285-bp product was isolated from a 2%
agarose gel with diethylaminoethyl paper (14). This product was expected to contain
sequences of PL, PLRP-1, and PLRP-2. A second set of primers was derived from the
mPLRP-2 sequence in a region that has little identity to hPL, rPL, or rPLRP-1; this set of
primers was used to amplify the putative rPLRP-2 sequence from an aliquot of the first PCR
product (Fig. 1) (2,3). This product was the template for a 32P-labeled probe that was used to
screen the rat pancreas cDNA library. The probe was generated with Klenow using the PCR
oligonucleotides as primers (14).

Six positive clones were isolated and the λ-DNA prepared. Each had similar size inserts as
determined by EcoR I restriction analysis. Each was subcloned into pGEM3Z and sequenced
partially as described above. All were identical over the region sequenced, ~ 600 bp. One
clone was fully sequenced on both strands.

The rPLRP-1 cDNA was a gift from Dr. Catherine Wicker-Planquart (Marseille, France)
(18).
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Tissue collection and RNA isolation
Adult tissue was obtained from breeding male Sprague-Dawley rats. Fetal tissue was
obtained from pregnant Sprague-Dawley rats weighing between 250 and 300 g. The rats
were maintained on a 12: 12-h light-dark schedule and fed ad libitum with standard rat
chow. Gestational stage was based on the appearance of the vaginal mucoid plug after
introduction of the male. Protocols for use of live vertebrate animals were approved by the
Committee on Humane Care of Laboratory Animals at Washington University. After
animals were anesthetized by intraperitoneal injection of pentobarbital, 60 mg/kg body wt,
the pancreas was rapidly excised, snap-frozen, and stored in liquid nitrogen.

Total cellular RNA was isolated from pancreas by the RNAzol method following the
manufacturer’s instructions (Cinna/Biotecx Laboratories, Friendswood, TX). All of the
organs from a single litter were pooled for the prenatal and birth time points. Single or two
pooled organs were extracted for the other postnatal time points. RNA integrity was
determined by formaldehyde-agarose gel electrophoresis and a ratio of optical density at 260
nm to optical density at 280 nm between 1.9 and 2.1.

Dot-blot analysis of mRNA
Relative quantitative mRNA analysis was performed on supported nitrocellulose. Total
RNA was measured by absorbance at 260 nm. RNA (3 µg) was applied to the membrane in
a dot-blot manifold after denaturing in 7.5~ SSC (1× SSC is 0.15 M NaCl, 0.015 M sodium
citrate, pH 7.0) and 25% formaldehyde. All samples had 3 µg of yeast tRNA as carrier. Dots
containing 3 µg of yeast tRNA and 3 µg of total liver RNA were included on all blots. Each
time point was done in duplicate or triplicate. The repeat determinations were done on RNA
isolated from separate animals or separate litters. The membrane was baked at 80°C in a
vacuum oven for 2 h.

[32P]dCTP-labeled antisense cRNA probes for colipase were generated from linearized
plasmids with the Riboprobe system following the manufacturer’s directions (Promega,
Madison, WI). A random primer probe for rPLRP-2 was generated from the rPLRP-2 PCR
product with the specific oligonucleotides for the second PCR reaction as primers (Fig. 1).
Oligonucleotide probes were labeled with [32P]dATP with T4 polynucleotide kinase (14).
Prehybridization and hybridization were performed at either 42°C (cDNA and
oligonucleotide probes) or 65°C (cRNA probes) in 50% formamide, 0.03~ Denhardt’s
solution (14), 5.2~ SSC, 0.026 M sodium phosphate, pH 7.0, and 0.1% sodium dodecyl
sulfate (SDS). Blots were washed at a final stringency of 60°C for oligonucleotide probes or
65°C for cDNA and cRNA probes in 1× SSC and 1% SDS for 45 min and exposed to Kodak
XAR film at −70°C with intensifying screens.

The blots were analyzed by radioisotopic scanning of the membrane with an AMBIS
radioanalytic imaging system (AMBIS Systems, San Diego, CA). After scanning, all blots
were stripped and probed with an oligonucleotide to 18S rRNA. Each signal was normalized
to the amount of 18S rRNA to account for loading differences.

Expression of rPL, rPLRP-1, and rPLRP-2 in Sf9 cells
The cDNA for rPL, rPLRP-1, and rPLRP-2 were subcloned into the baculovirus transfer
vector pVL1392. Sf9 cells were transfected, and recombinant virus was prepared as
described (16). Sf9 cells in spinner culture were infected with the purified recombinant
virus, and the media were collected 4–5 days postinfection. The cells and debris were
removed by centrifugation. The media were analyzed by immunoblot after SDS
polyacrylamide gel electrophoresis (PAGE) (10), and lipase activity was determined. Protein
concentrations were determined by immunoblot, using hPL and antibody against hPL as
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standards (10). Expression levels ranged from 20 to 50 µg/ml for each protein. Alternatively,
the proteins were purified by ion exchange chromatography (M. L. Jennens and M. E. Lowe,
unpublished results) before analysis. Lipase activity was determined against [3H] triolein
( 10). Human procolipase or trypsin-activated human colipase gave identical results in the
assay. Most determinations were done with procolipase.

RESULTS AND DISCUSSION
Cloning and sequence analysis of rat cDNA for procolipase, PL, and PLRP-2

A cDNA encoding a protein homologous to hPLRP-1 was previously isolated from a rat
pancreas library (18). A cDNA corresponding to rat PLRP-2 has not been described. To
determine if the rat pancreas has mRNA for a PLRP-2, a putative, partial rat cDNA for
PLRP-2 was isolated from pancreas RNA by PCR. Direct sequence analysis of this cDNA
demonstrates 95% identity to the nucleotide sequence of the corresponding region in the
mPLRP-2 cDNA. Screening of a rat pancreas library probe derived from this cDNA
produced a complete cDNA.

Figure 2 shows the nucleotide sequence and the predicted amino acid sequence of this
1,546-bp clone. A protein sequence of 482 amino acids is predicted, although the actual
protein may be 468 amino acids. The sequence Lys-Glu-Val-Cys-Tyr is the predicted NH2-
terminus of the mature protein by analogy to other lipases, but two methionines are
candidates for the translation start site, and the length of the signal peptide is not certain. It
may be 16 or 30 amino acids long. Neither potential initiation site is homologous to the
initiation consensus sequence, so that criterion does not discriminate between the two sites
(8). Most pancreatic exocrine proteins have short leader sequences, 16 to 20 amino acids.
Analogy to these proteins predicts that the second methionine is the start site (12). There is
no poly(A) tail on the clone, indicating that part of the 3′-untranslated region is missing.

The predicted amino acid sequence has 63% identity to hPL, 67% to rPLRP-1, 93% to
mPLRP-2, and 75% to hPLRP-2. Alignment of the predicted amino acid sequence with hPL
reveals that the catalytic triad of hPL is conserved (10). The nucleophilic serine is present in
the Gly-X-Ser-X-Gly sequence found in lipases from many different sources (5). A histidine
and an aspartic acid complete the triad and are also conserved. The close homology to the
PLRP-2 proteins suggests that this clone is rPLRP-2 and demonstrates that the rat, like the
human, also has at least two gene products that are closely related to PL.

Another homologous cDNA was isolated from a rat pancreas library with a probe derived
from the hPL cDNA. The clone is 1,492 nucleotides encoding an open reading frame of 465
amino acids (Fig. 3A). A 16-amino acid signal peptide is predicted. The sequence has 78%
identity to the hPL sequence, 66% identity to hPLRP-1, 62% identity to hPLRP-2, and 63%
identity to mPLRP-2. These comparisons suggest that the cDNA encodes rPL. The predicted
amino acid sequence of this clone is 66% identical to rPLRP-1 and 65% identical to
rPLRP-2.

Because of the intimate relationship between PL and another pancreatic exocrine protein,
colipase, a cDNA for procolipase was isolated to allow comparisons of procolipase
expression with the expression of PL and the PLRPs. The rat procolipase clone is 485 bp
plus a poly(dA) tail (Fig. 3B). An open reading frame encodes 112 amino acids. The
predicted amino acid sequence is 72% identical to that of human procolipase. Like the
human protein, the rat protein has a 17-amino acid signal peptide and a 5-amino acid
propiece. The sequence is identical to another sequence for rat procolipase except that the
first amino acid of the propiece is alanine rather than valine (14). The NH2-terminus of the
mature protein is predicted to be Gly-Leu-Phe-Ile-Asn-Leu.
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Activity of rPL, rPLRP-1, and rPLRP-2 expressed in Sf9 cells
The cDNA for rPL, rPLRP-1, and rPLRP-2 were subcloned into baculovirus transfer
vectors, and recombinant virus was produced. Sf9 cells were infected with the virus, and the
media were tested for the presence of lipase. After separation by SDS-PAGE, the proteins
were transferred to a membrane and probed with an antibody against hPL. A single protein
band is detected in both the rPL and rPLRP-2 media, but a doublet is present for rPLRP-1
(Fig. 4). The two PLRPs migrated at a higher molecular weight than rPL. The larger size of
PLRP-1 is due in part to an additional six amino acids at the carboxy terminus. If the signal
peptide of rPLRP-2 is 16 amino acids instead of 30, then that protein would have an
additional 14 amino acids at the amino terminus, and rPLRP-2 would appear larger than rPL
on SDS-PAGE. The presence of oligosaccharides on the PLRPs may also contribute to the
larger size. rPLRP-1 binds to concavalin A Sepharose beads and elutes with α-
methylmannoside, whereas rPL and rPLRP-2 do not bind to the resin (data not shown). The
cross-reactivity with a polyclonal antibody to hPL suggests the presence of common
antigenic epitopes and provides further evidence that the proteins have similar structures.

To test for lipase activity in the media, aliquots were incubated with [3H]triolein emulsified
with deoxycholic acid (DOC) or taurodeoxycholic acid. Lipolytic activity is present in the
media from Sf9 cells for all proteins when (pro)colipase is present (Table 1). No activity is
present in the medium of Sf9 cells infected with the wild-type virus. The activity of
rPLRP-1 is 15- to 40-fold less than the activity of rPL and rPLRP-2. In some preparations of
rPLRP-1 no activity can be detected. The rPLRP-1 activity shows a pH optimum of 8.0 and
no NaCl dependence from 0 to 200 mM (data not shown). rPLRP-1 activity is not inhibited
by bile salts, nor is activity stimulated by procolipase or colipase. In contrast, the activity for
both rPL and rPLRP-2 is inhibited by bile salts and is reactivated by (pro)colipase (Table 1
and Fig. 5A).

The behavior of the lipases may reflect important functional differences that may provide
clues to the mechanism of bile salt inactivation and (pro)colipase reactivation of lipase.
Although rPLRP-1 has a primary structure closely related to rPL and rPLRP-2, some of the
differences must determine reactivity toward triglycerides. The low activity of rPLRP-1
against triolein argues that the protein acts on other substrates, possibly phospholipids,
cholesterol esters, or vitamin esters, or that another protein cofactor, analogous to colipase,
may be required for full rPLRP-1 activity.

The inactivation by bile salts and (pro)colipase dependence of rPLRP-2 are in contrast to the
properties reported for hPLRP-2 and for mPLRP-2 (6, 10). The human protein has
significant activity in the presence of bile salts, and that activity is minimally stimulated by
colipase (6). The available data on the mPLRP-2 indicate significant activity without
colipase present and only a three- to fourfold stimulation by colipase (10). rPLRP-2 has little
activity in the presence of bile salts and is stimulated 20- to 40-fold by colipase, as is rPL.

To confirm that the rPLRP-2 is inhibited by bile salts and reactivated by (pro)colipase, the
activity of rPLRP-2 was tested over a range of DOC concentrations with and without
procolipase present (Fig. 5B). rPLRP-2 is inhibited by increasing concentrations of DOC,
and procolipase clearly reactivated rPLRP-2 over a broad DOC concentration range. The
results suggest that rPLRP-2 is more sensitive to bile salt inhibition than hPLRP-2 or
mPLRP-2 and that rPLRP-2 is more responsive to (pro)colipase reactivation than PLRP-2
from the other species. There may be differences in the properties of rPLRP-2, such as
optimum pH, inhibition by substrate or product, substrate specificity, or sensitivity to bile
salts, that explain the different properties of the PLRP-2s from various species.
Alternatively, despite the homology to hPLRP-2 and mPLRP-2, the rat protein may
represent a fourth form of lipase with distinctly different catalytic properties.
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Expression during rat development of procolipase, PL, PLRP-1, and PLRP-2
The intimate relationship of PL function and the presence of (pro)colipase in the duodenum
argues that the genes for these proteins are coordinately regulated. The developmental
patterns of procolipase, PL, and the PLRPs were determined by RNA blot analysis.
Procolipase mRNA was detected with a Riboprobe for procolipase. Because a PL Riboprobe
would detect PL and PLRP mRNA and confound the interpretation of the results, probes
complementary to regions of low homology among the lipase mRNA were hybridized to the
RNA blots (Fig. 6). When tested against cRNA for rPL and the rPLRPs, each probe
specifically detects the mRNA from which the probe is derived (Fig. 7A). Furthermore, each
probe recognizes a single mRNA species in pancreas RNA and does not hybridize to RNA
from rat liver (Fig. 7B).

A difference in expression during development is suggested by these blots. The PLRP
mRNA is present at 12 h after birth, but the PL mRNA is not detected. All three species are
present in 28-day and adult rat pancreas RNA. The levels of the PLRP mRNA decrease with
age, whereas the levels of PL mRNA increase with age. To extend this observation, the
presence of mRNA for each lipase and for procolipase was determined by dot-blot analysis
of pancreas RNA harvested at various prenatal and postnatal ages. The blots were
hybridized to probes specific for each mRNA.

The profiles of all four mRNA are given in Fig. 8. rPL mRNA is low during gestation and in
the first weeks after birth. By 21 days after birth, the rPL mRNA rises rapidly to levels that
are 40-fold higher than at birth. The highest levels of rPL mRNA are present in the adult,
100-fold higher than are present at birth. The profile of the mRNA for rPL follows the
profile of rPL activity previously reported for the developing rat (1, 13). The activity is low
at birth and rises through the suckling-weanling period to reach adult levels by the time of
weaning.

rPLRP-1 and rPLRP-2 mRNA have markedly different patterns compared with rPL mRNA
(Fig. 8). Both rPLRP mRNA are abundant before birth, and both peak by 12 h. rPLRP-1
falls tenfold to adult levels by 21–28 days. rPLRP-2 falls 15-fold from 12 h to 7 days. The
pattern of mRNA expression suggests that regulation of the rPLRPs is coordinate as opposed
to the discoordinate regulation of the rPLRP and rPL mRNA. Although differences in
mRNA stability cannot be excluded, these results suggest that the genes for the rPLRPs are
under different regulatory controls during development than is The rPL gene.

The relative abundance of the PLRP mRNA around birth and in the first weeks of life raises
the possibility that they may be important in the digestion of rat colostrum, or rat milk,
which is high in fat relative to rat chow (9). The large, rapid increase of the rPLRP mRNA
during the first 12 h of life may be a response to the onset of feeding. Thus the composition
of the diet may regulate the expression of these genes directly or through hormones (4).
Alternatively, hormonal changes accompanying birth, such as surges in corticosteroids or
thyroid hormone, may trigger the rise in rPLRP mRNA independent of diet or the onset of
suckling.

The mRNA profile of procolipase also differs from the lipase profiles. Procolipase mRNA is
readily detectable during gestation and reaches adult levels by 17–20 days gestation.
Procolipase mRNA rises markedly at 7 days of age but falls to adult levels by 14 days and
remains at that level throughout the suckling-weanling period. The different patterns of
mRNA argue against the coordinate regulation of rPL and colipase expression. The
requirement of rPLRP-2 for (pro)colipase may explain the differences in expression of
colipase and rPL mRNA. The early procolipase expression may reflect its role in rPLRP-2
activity immediately after birth.
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In this paper, we describe the cDNA for a novel rat protein that resembles hPLRP-2. The
expressed protein has lipase activity and displays a developmental mRNA profile similar to
the previously described rPLRP-1 but different from rPL. The data raise the possibility that
these closely related members of the lipase gene family have evolved different regulatory
elements. The close homology of the three proteins requires that specific probes be used in
studies of lipase mRNA changes with diet, hormones, or development to unravel the
relationship of PL and the two PLRPs and to avoid erroneous conclusions based on changes
in a homologous protein.

During the preparation of this manuscript, the cDNA of a pancreatic acinar cell zymogen
granule protein, GP-3, was published (19). The cDNA is identical to the rPLRP-2 cDNA
reported in this paper. The role of an active, colipase-requiring lipase tightly associated with
zymogen granule membranes is not known. It is possible that rPLRP-2 has activity against
other substrates that may explain its presence on zymogen granule membranes.
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Fig. 1.
The region amplified by polymerase chain reaction (PCR): nucleotide sequence for the
region of rat pancreatic lipase (rPL), rat pancreatic lipase-related protein-1 (rPLRP-1) (18),
and mouse PLRP-2 (mPLRP-2) (2, 3) amplified by PCR. Top sequence is for mPLRP2, a
cDNA originally isolated from interleukin-4-stimulated, mouse cytotoxic T lymphocytes (3).
Middle sequence is for rPLRP-1; bottom sequence is for rPL. Numbers refer to the base-pair
position in the full-length sequence. Sequence of the oligonucleotide primers for the first
PCR is underlined. Dashed double line marks nested primers for the second PCR. The 3′-
primers were complementary to the given sequence.
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Fig. 2.
rPLRP-2 cDNA sequence and predicted protein sequence. Top line is nucleotide sequence,
with untranslated region in lower-case letters and open reading frame in upper-case letters.
The predicted amino acid sequence is given below in the single-letter amino acid code.
Asterisk marks the stop codon. Putative active-site residues are in boldface; potential NH2-
glycosylation site is underlined.
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Fig. 3.
Nucleotide sequences and predicted amino acid sequences for rat procolipase and rPL. A:
complete nucleotide sequence and predicted amino acid sequence for the lipase clone. B: the
same information for the colipase clone. Top line of each panel shows the nucleotide
sequence, with untranslated regions in lowercase letters and coding region in capital letters.
The predicted amino acid sequence is given in the single-letter code below the nucleotide
sequence.
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Fig. 4.
Expression of human PL (hPL), rPL, and rPLRP-2 in baculovirus-infected Sf9 cells.
Aliquots (20 µl) of media from infected cells were collected 4 days postinfection and
analyzed by SDS-PAGE and immunoblot with a polyclonal antibody against hPL. First lane,
rPL; second lane, rPLRP-1; last lane, rPLRP-2.
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Fig. 5.
Activity of rPL and rPLRP-2 against triolein. Each protein (100 ng) was assayed in 50-µl
volumes with the standard assay system (10). A: time course of the reaction in presence of
deoxycholic acid (DOC) with and without human procolipase. B: inhibition of rPLRP-2 by
various concentrations of DOC with and without human procolipase. Assay was done with
2.5% gum arabic; FA, fatty acid.
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Fig. 6.
Nucleotide sequence of the specific probes for PL and PLRP-1. A: sequence of the PL probe
compared with the homologous region of PLRP-1 and PLRP-2. Double dots show bases that
match the PL sequence. Calculated median temperature (Tm) of PL is 10°C for PLRP-1 and
17°C for PLRP-2 (14). Calculated Tm of PL for hybridization to itself is 73°C. B: PLRP-1
probe sequence compared with homologous sequence in PL and PLRP-2. Double dots show
bases that are identical. Calculated Tm of PL is 20°C for PLRP-1, 17°C for PLRP-2, and
79°C for itself.
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Fig. 7.
RNA blots of rat pancreas RNA hybridized with specific probes. A: 3 slot blots containing
cDNA for rPL, rPLRP-1, and rPLRP-2 hybridized with the specific probes described in Fig.
6. One hundred nanograms of each cDNA insert restricted from pGEM with EcoR I was
denatured with 0.2 M NaOH and applied to a slot-blot apparatus containing a Hy-Bond N+

membrane. DNA was cross-linked to the membrane with ultraviolet light and hybridized to
the probe indicated in the figure under conditions for dot blot given in METHODS. B: RNA
blots of rat pancreas total RNA hybridized with each specific probe and an 18S RNA probe.
RNA (25 µg) was separated on an agarose gel in formaldehyde (14) and transferred to Hy-
Bond N+ membranes. Hybridization conditions were identical to those described in
METHODS. Rat age is given above each line. B, 12 h after birth; 28, 28 days of age; A,
adult; L, adult liver. Probe is given under each autoradiograph.
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Fig. 8.
Developmental patterns of colipase, PL, PLRP-1, and PLRP-2 mRNA in the rat. Dot blots
containing RNA isolated from rat pancreas at various embryonic and postnatal ages were
hybridized to oligonucleotide probes as described in METHODS. Relative mRNA levels are
given at each age. A: results for PL. B: results for PLRP-1. C: results for PLRP-2. D: results
for colipase. The birth, 0.5-day, 28-day, and adult points are averages of 3 separate
determinations. All others are averages of 2 determinations.
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Table 1

Lipase activity of rPL and related proteins

DOC TDC

−Colipase +Colipase −Colipase +Colipase

rPL 0.38 ± 0.14 8.0 ± 0.90 ND 7.4 ± 0.47

rPLRP-1 0.28 ± 0.07 0.22 ± 0.11 0.23 ± 0.05 0.29 ± 0.04

rPLRP-2 0.20 ± 0.10 4.4 ± 0.45 ND 4.9 ± 0.29

Results are means ± SD of 7–8 measurements. Values did not vary if media or partially purified protein was assayed or if procolipase or colipase
was added; values are given for the lipase protein as determined by immunoblot. The bile salt in the assay is indicated by deoxycholic acid (DOC)
and taurodeoxycholic acid (TDC). Activity was measured at 2, 3, 4, and 5 min for rat pancreatic lipase (rPL) and rPL-related protein 2 (rPLRP-2
and at 5, 10, 30, and 60 min for rPLRP-1. Initial velocity was determined from the slope of the line. Assays are linear for at least 60 min.
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