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Immunochemical Studies of Human Prolidase
with Monoclonal and Polyclonal Antibodies:
Absence of the Subunit of Prolidase in
Erythrocytes from a Patient with Prolidase
Deficiency
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ABSTRACT. Prolidase was highly purified from human
liver and erythrocytes. NaDodSO./acrylamide gel electro-
phoresis revealed that these preparations contained a ma-
jor protein with MW = 56,000. The mass of prolidase was
estimated on gel filtration to be MW = 97,000, for both
enzyme preparations. A monoclonal antibody was raised
against the liver enzyme and a specific antiserum against
the erythrocyte enzyme. The monoclonal antibody (EP-2)
recognized prolidase from erythrocytes and liver, in equal
proportions. The antiserum also recognized the enzyme
from erythrocytes and liver. Immunoprecipitation studies
with these antibodies suggested only a single species of
prolidase in erythrocytes and liver. Using an immobilized
monoclonal antibody (EP-2) as an immunoadsorbent, pro-
lidase was partially purified from crude extracts, and the
protein of the partially purified enzyme was identificd by
immunoblotting using antiserum. A protein band with a
MW = 56,000 was demonstrated specifically when crude
extracts from the liver and erythrocytes were examined
using NaDodSO./acrylamide gel electrophoresis. The sub-
unit protein was absent in erythrocytes from a patient with
prolidase deficiency. We propose that the absence of the
subunit is onc cause of the prolidase deficiency. (Pediatr
Res 22: 627-633, 1987)

Abbreviations

HPLC, high performance liquid chromatography
NaDodSO., sodium dodecyl sulfate

HAT, hypoxanthine aminopterine thymidine
PBS, phosphate-buffered saline

Prolidase (imidodipeptidase, EC 3.4.13.9) splits imidodipep-
tides with C-terminal proline or hydroxyproline residues. In
humans, prolidase activity that is absent or markedly decreased
results in prolidase deficiency, a genctic disease transmitted
through autosomal recessive inheritance (1). This defect has been
associated with mental retardation, imidodipeptiduria, and in
some instances, deep skin ulcers (2). It is known that the clinical
features of the discase vary from family to family and even within
a family (2). In one instance, a man with an absence of prolidase
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activity in blood cells had no clinical abnormalitics, whereas his
brother, who had the same deficiency. had typical clinical fea-
tures (3).

The properties of prolidase from mammals. including humans,
have been reported (4-11). Most of the evidence obtained indi-
cates that prolidase is a ubiquitous enzyme the substrate specific-
ity of which is restricted to imidopeptides (7. 9, 10). However,
the knowledge of human prolidase is limited and an immuno-
logical analysis of the human enzyme with a specific antibody
has apparently not been reported. The nature of the prolidase
mutation is poorly understood.

To begin to address some of these problems, we designed
improved method for purifying the cnzyme. Using a highly
purified preparation, we prepared monoclonal and polyclonal
antibodies directed against human prolidasc and demonstrated
the subunit of prolidase in crude extracts of the liver and cryth-
rocytes. In addition. we noted the absence of the subunit in a
patient with prolidase deficiency.

EXPERIMENTAL PROCEDURES

Materials. Bacterial protein A adsorbent was obtained from
Kaketsuken Co. Lid. (Kumamoto. Japan). CNBr-activated Seph-
arose 4B was purchased from Pharmacia Fine Chemicals (Upps-
ala. Sweden). Glyeyl-1 -proline was a product of Peptide Research
Institute (Osaka, Japan). Affinity purified goat antimouse lgG
was purchased from Jackson Immuno Rescarch Laboratories.
Inc. (Avondale). and peroxidase-conjugated swine immuno-
globulin to rabbit immunoglobulin was a product of DAKO-
immunoglobulins (Glostrup, Denmark).

Purification of prolidase from human liver. Liver tissue ob-
tained at autopsy was kept at =70° C until use. One hundred g
(wet weight) of the liver was homogenized in ice cold 50 mM
Tris HCI buffer. pH 7.4, with a Teflon glass pestle. The super-
natant that was obtained by centrifugation at 500 X ¢ for 10 min
and then 15.000 X g for 20 min was fractionated by ammonium
sulfate (40-60%). The precipitate was suspended in buffer A
(made by mixing equal volumes of 20 mM Tris-HCl. pH 7.4.
and 4 mM sodium phosphate buffer. pH 7.4) and dialyzed
extensively against the same buffer. The dialysate was applied to
a hydroxyapatite column (2.6 X 50 ¢m), previously cquilibrated
with buffer A. The column was washed with buffer A and
prolidase was eluted with the buffer. as a broad peak. The fraction
containing the enzyme was applied to a column of DEAE
cellulose (1.2 X 5 cm). previously equilibrated with buffer A.
The column was washed with 50 mM Tris-HC! buffer pH 7.4,
and the prolidase was then eluted by 350 mM Tris-HCI buffer,
pH 7.4. The fraction containing the enzyme was dialyzed against
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10 mM Tris-HCl buffer, pH 8.0, and the dialysate was subjected
to ion exchange (Mono Q 5/20, Pharmacia Fine Chemicals) and
then to gel filtration (Superose 12, Pharmacia Fine Chemicals),
which were run in an HPLC system (Pharmacia Fine Chemicals).
The prolidase was eluted from the Mono Q column with a salt
gradient from 100 to 500 mM of Tris-HCl buffer, pH 8.0. The
fraction containing the enzyme was fractionated by Superose in
50 mM Tns-HCI buffer, pH 8.0. Rechromatography on the
Mono Q column usually resulted in two peaks of proteins, the
earlier of which possessed prolidase activity. The final prepara-
tion 1s shown in Figure 1.

Purification of prolidase from erythrocytes. When we analyzed
the enzyme prepared using a previously described method (9),
several protein peaks were seen on the HPLC. We then used the
following method: washed erythrocytes (from 200 ml whole
blood) were hemolyzed by freezing and thawing, and the hemo-
lysate was centrifuged at 15,000 X g for 10 min. The supernatant
was diluted with SOmM Tris-HCI (four times) and mixed with
DEAE cellulose preequilibrated with 50 mM Tris-HC, pH 7.4
(50 g of DES52 for 200 ml whole blood). The mixture was stirred
gently for 4 h at 4° C, and the residue was packed in a column
(7 cm in diameter). The column was washed with 50 mM Tris-
HCI buffer and the prolidase was eluted with 350 mM Tris-HCl
buffer, pH 7.4. As described for the liver enzyme, the eluate was
subjected to ammonium sulfate fractionation, hydroxyapatite
column chromatography (4 X 15 c¢m for 200 ml whole blood)
and HPLC. Similar purification as that for the liver enzyme was
obtained by HPLC; however, sometimes closely related proteins
caused contamination. In that case even further rechromatogra-
phies with low recovery rates were required.

Production of monoclonal antibody. Highly purified liver pro-
lidase was used to immunize a BALB/c female mouse by intra-
peritoneal administration of about 25 ug protein emulsified in
Freund’s complete adjuvant (Difco Laboratories, Detroit, MI).
The mouse was reimmunized 2 wk later with 25 ug of protein
given intravenously, and 3 days later the spleen was removed.
Spleen cells (1 X 10%) and P3U-1 myeloma cells (5 x 107) were
fused in the presence of polythylene glycol (12) (MW = 4000;
Sigma Co. Ltd., St. Louis, MO). The fused cells were incubated
with HAT medium for 10 days in a CO, incubator and then
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Fig. 1. Elution profile of highly purified prolidase from liver on HPLC
(Mono Q column) is shown. The solid curve represents absorbance at
280 nm and the solid line indicates the salt gradient produced by gradient
programmer GP-200 (Pharmacia Fine Chemicals). The gradient started
at 100 mM Tris-HCl buffer, pH 8.0, and ended at 500 mM of the same
buffer. The column was washed with 5 ml of 10 mM Tris-HCI buffer
prior to start of the gradient. Flow rate was | ml/min. Enzyme activity
existed with the peak.
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replaced in hypoxanthine thymidine medium. The clones were
tested for the production of antibody to human liver prolidase
as follows. The wells of a polyvinyl microplate (96-well immu-
noplate, Nunc) were coated with antimouse IgG (5 ug/ml in 0.1
M carbonate buffer, pH 8.5) and left overnight at 4° C. After
washing the wells three times with 10 mM sodium phosphate
buffer, pH 7.4, containing 150 mM NaCl (PBS), 50 ul of the
culture supernatant was added and the mixture then incubated
at 37° C for 2 h. The supernatant was removed and after three
washings with PBS, 100 ul of a solution containing approximately
30 mU of prolidase was added. The solution was prepared as
follows: human liver obtained at autopsy was homogenized in a
10-fold volume of 50 mM Tris-HCl buffer, pH 7.4. The homog-
enate was centrifuged at 15,000 X g for 20 min, the supernatant
was mixed with 5% bovine serum albumin in PBS, and the
enzyme activity was adjusted to 30 mU/ml. Incubation was
continued for 2 h at 37° C or overnight at 4° C. The solution was
then removed and the wells were washed three times with PBS.
This was followed by incubation with 100 ul of 2 mM glycyl-L-
proline in 50 mM Tris-HCI buffer, pH 7.4, containing 5 mM
MnCl,. Incubation was carried for 4 h at 37° C, and at the end
of incubation 100 ul of acid ninhydrin solution prepared accord-
ing to the description of Chinard were added. The plate was
heated at 90-95° C for 15 min to determine the amount of L-
proline released from glycyl-L-proline, after which the absorbance
at 495 nm was recorded.

Controls for nonspecific binding were included by omitting
either the goat antimouse IgG or the culture supernatant. Less
than 0.01 of absorbance was recorded under these conditions.
Several clones gave strongly positive responses with optical den-
sities above 0.2. These responses suggested that the culture su-
pernatants included antibody to human liver prolidase. The
cloned plaques which gave a positive response were selected and
recloned several times in hypoxanthine thymidine medium by
limiting dilution (14). Finally, the cell line used in the present
study was established. The immunoglobulin (designated EP-2)
produced by this clone was found to be of the immunoglobulin
subclass IgG,. The hybridoma cells were grown as an ascites
form by intraperitoneal injection into pristane-treated mice (14)
and the resulting ascites fluid was used as a source of monoclonal
antibody after removal of cells by centrifugation at 1000 X g for
10 min. The IgG was purified from the ascites fluid by ammo-
nium sulfate precipitation and ion exchange column (Mono Q
column) equipped with an HPLC system (Pharmacia).

Preparation of antiserum. Antiserum was produced in a rabbit
by injections of protein in Freund’s adjuvant (Difco). The injec-
tion schedule was as follows: 100 ug of human erythrocyte
prolidase was injected into the lymphnodes of the hind limbs
(15), followed by 100 ug subcutaneous booster injections at 2-
wk intervals. The antiserum was used for further experiments
without any treatment. A single precipitation line was seen on
Ochterony’s plate, when the antiserum was analyzed with puri-
fied erythrocyte enzyme.

Preparation of immobilized IgG (EP-2). Purified 1gG (EP-2)
as described above was extensively dialyzed against 0.1 M sodium
phosphate buffer, pH 7.4 containing 0.5 M NaCl. CNBr-acti-
vated Sepharose 4B was reconstituted and washed according to
the manufacturer’s instructions. It was then coupled with the
EP-2 antibody through overnight incubation at 4° C with the
antibody (0.3 mg of protein/ml of gel) in 0.1 M sodium phos-
phate buffer, pH 7.4, containing 0.5 M NaCl. Approximately
95% of the antibody was coupled to the Sepharose.

Affinity purification of prolidase from crude extracts. Postmor-
tem specimens of liver, kidney, small intestine, and blood from
control subjects with normal prolidase activity were used. Screen-
ing for variant forms of prolidase (16) had not previously been
done. Tissues were routinely homogenized (0.1 g wet weight per
ml) in 50 mM Tris-HCI buffer, pH 7.4 phenylmethyl sulfonyl
fluoride (1 mM), benzamidine hydrochloride (2 mM), using a
glass Teflon homogenizer. The homogenates were centrifuged at
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500 x g for 10 min and the supernatants at 15,000 X ¢ for 20
min. The resulting supernatants were mixed with appropriate
amounts of suspension of EP-2 immobilized Sepharose 4B (20—
40 ul gel). The mixtures (0.5-3 ml) were incubated at room
temperature for 2 h or at 4° C for 6 h. After incubation, the gel
was precipitated by brief centrifugation and washed three times
with 1.5 ml ice cold 50 mM Tris-HCI buffer, pH 7.4. The final
gel precipitate was mixed with 150 pl 62.5 mM Tris HCI buffer.
pH 6.8, containing 4% NaDodSQO., 4% mercaptocthanol, and
10% glycerol. The resulting suspensions werc boiled at 100° C
for | min. After precipitation of the gel, 100 ul of supernatant
was used for gel clectrophoresis.

Erythrocytes were separated from whole blood by centrifuga-
tion and washed three times with ice cold 150 mM NaCl. The
crude hemolysate was prepared by freezing and thawing the
packed crythrocytes. The supernatant of the crude hemolysate
after centrifugation at 15,000 X g for 5 min was uscd as a crude
extract. Affinity purification of prolidasc from the crythrocytes
was carried out as described above.

Immunoprecipitation studies. Crude tissue extracts were incu-
bated for 2 h at 24° C with the monoclonal antibody or anti-
serum, followed by Staphylococcus aureus (24° C. 1 h). The
insolubilized immune complexes were precipitated by centrifu-
gation at 15,000 x g for 5 min, after which prolidasc activities
in the supernatants were measured.

Electrophoresis and immunoblotting. Polyacrylamide gel elec-
trophoresis in the presence of NaDodSO, was performed using
the discontinuous buffer system of Laemmli (17) with 5% acryl-
amide for stacking gel and 10% acrylamide for separating gel.
The molecular weight markers used were myosine (MW =
200,000), p-galactosidase (MW = 116.000), phosphorylase b
(MW = 92.500), bovine serum albumin (MW = 67.000). ovo
albumin (MW = 43.000), carbonic anhydrasc (MW = 31.000).
and soybean trypsin inhibitor (MW = 21,500). For immuno-
blotting, proteins were transferred to nitrocellulose (18). The
nitrocellulose was incubated with the antiserum (1:100 dilution)
and then peroxidasc-conjugated antirabbit immunoglobulins.
The peroxidase was visualized by 4-methyl-1-naphthol (Aldrich
Chemical Company, Inc., Milwaukee, WI).

Gel filtration column chromatography for molecular mass es-
timation. For estimation of molecular mass of prolidase on gel
filtration, the Supcrose column was calibrated according the

Volume Total protein

) (ml) - (mg)
Crude extract 520 8700
Ammonium sulfate fractiona- 33 3900

tion
Hydroxylapatite and DEAE 23 42.7

cellulose
Mono Q (first) 1.0 4.1*
Superose 12 2.0 0.31*
Mono Q (sccond) 0.5 0.075*

* Amounts of protein were estimated by the absorbance at 280 nm.

Volume Total protein

. (mh ) (mg)
Crude hemolysate 450 20100
DE 52 and ammonium sul- 18 557

fate fractionation
Hydroxylapatite and DE 52 12 25
Mono Q (first) 1.0 2.8%
Superose 12 2.0 0.24*
Mono Q (second) 0.5 0.05*

* Amounts of protein were estimated by the absorbance at 280 nm.
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Fig. 2. Coomasic staining of the NaDodSO,/acrylamide gel. The
electrophoresis was run using 10% NaDodSOs/actylamide gel. as de-
scribed in “Experimental procedures.” The gel was stained with coomasie
brilliant blue R-250 and destained. [.ane «. highly purified preparation
from liver (15 ug). Lane b, highly purified preparation from erythrocytes
(15 ug).

Table 1. Purification of prolidase from Inunan liver

Specific activity

Table 2. Purification of prolidase from human ervthrocyies

Total activity Recovery
(U) FU/I]]g) (%e)
443.7 0.051 100
370.5 0.095 83.5
163.8 39 369
52.7 12.8 1.9
21.3 71 4.8
12.5 167 2.8
Total activity Specific activity Recovery
) _U/me) %)
422.1 0.021 100
299.6 0.54 71
101.3 4.05 24
38.2 13.6 9.0
12.2 5.08 29
8.6 171 ) 2.0
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Fig. 3. Immunoprecipitation of prolidase by monoclonal antibody
EP-2. The purified antibody was mixed with crude extracts which con-
tained approximately 30 mU of prolidase activities in a total volume of
1.0 ml. Two hundred ul of a suspension of S. aureus was added before
the centrifugation (details in “Experimental procedures).

following materials: blue dextran 2000, catalase (MW =
232,000), aldolase (MW = 158,000), bovine serum albumin
(MW = 67,000), and ovalbumin (MW = 43,000). The chroma-
tography was run in 50 mM Tris-HCI, pH 7.4, at a flow rate of
0.25 ml/min.

Other assays. Prolidase activity was measured using glycyl-L-
proline as a substrate in 50 mM Tris-HCI buffer, pH 7.4 con-
taining 10 mM MnCl,. The assay mixture was preincubated at
37° C for 30-60 min in a total volume of 200 and 50 ul of 0.1
M glycyl-L-proline was added to initiate the reaction. The reac-
tion was terminated by adding 250 ul of 10% trichloroacetic
acid, and the supernatant obtained after centrifugation was meas-
ured for proline by the method of Chinard (13) as described
previously (19) (1 U = 1 gmol/min proline liberated from glycyl-
L-proline). Amounts of protein were estimated by the method of
Lowry et al. (20) using bovine serum albumin as standard or by
absorbance at 280 nm.

RESULTS

Highly purified preparations, which were chromatographically
pure on the ion exchange column (Fig. 1) and gel filtration

column of HPLC, were obtained. The purifications of prolidase-

from lIiver and erythrocytes are summarized in Tables | and 2,
respectively. The recovery rate of prolidase was very low; perhaps
partially due to the progressive decrease of specific activity of the
enzyme, since repeated chromatography on HPLC sometimes
results in a decrease of specific activity. The two enzymes from
liver and erythrocytes could not be distinguished on HPLC with
the ion exchange column and the gel filtration column. In
NaDodSOs/acrylamide gel electrophoresis, the highly purified
preparations from liver and erythrocytes contained a major
protein with MW = 56,000 and a minor one of MW = 43,000
(Fig. 2). The relative molecular mass of prolidase was estimated
on a gel filtration as MW = 97 000, for both enzyme prepara-
tions. These preparations were used for immunization of mice
and rabbits, as described.

The ability of the monoclonal antibody to immunoprecipitate

Fig. 4. Immunoblotting analysis of affinity purified prolidase from
liver and erythrocytes. The crude tissue extracts prepared from 0.1 g wet
weight of tissues or 0.1 ml packed erythrocytes were used as starting
materials (details in “Experimental procedures”). The reducing condition
was prepared with 10 mM dithiotreitol in the sample buffer. Affinity
purified, liver (lane a) and erythrocytes (lane b) were analyzed on
NadoDSOu/acrylamide gel and immunoblotting with the antiserum as
described in “Experiment procedures.”

prolidase was tested using S. aureus coated with protein A.
Precipitation was measured by monitoring enzyme activity in
the supernatant solution. As shown in Figure 3, the antibody
bound to prolidase from the erythrocytes and liver. Results of
control experiments included the following: 1) prolidase activities
were not precipitated with S. aureus in the absence of the mouse
IgG-EP2, 2) prolidase activities were not precipitated with non-
specific mouse IgG and S. aureus. Prolidase activities in these
tissue and cell extracts were not inhibited by EP-2, under the
conditions described. Similar titration curves for different tissue
extracts indicated that this antibody recognized equally prolidase
from the liver and erythrocytes. This suggested to us that the
prolidase in these tissues and cells has the same antigenicity
against EP-2 and that all of the prolidase activities were associated
with the antigen. When we used antiserum for immunoprecipi-
tation, similar titration curves for liver and erythrocytes were
obtained (data not shown).

To assess whether human erythrocyte prolidase from clinically
normal individuals could be recognized by the antibody, num-
bers of peripheral blood samples were tested. In these experi-
ments, antibody (EP-2)-coated immunoplates were used. In more
than 400 blood samples analyzed, there were no cases in which
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Immunoprecipitation of erythrocyte prolidase by EP-2 and antiserum in the presence or absence of the same traction from a patient with

prolidase deficiency. Crude extract from 10 ul of packed cerythrocytes was incubated with various amounts of EP-2 (1) and antiscrum (£) in the

presence or absence of the same fraction (100 uf of packed erythrocytes)

rom a patient with prolidase deficiency. The totat volume of the mixture

was 200 and 100 gl of S, aureus suspension was added before centrifugation (details in “Experimental procedures™.

the enzyme did not bind 1o the antibody. It is therefore likely
that most prolidase in normal individuals is recognized by the
antibody.

We therefore immobilized the antibody to Sepharose 4B and
the resulting immunoadsorbent was tested for its ability to bind
prolidase. The purified prolidase from the liver and ervthrocytes
as well as prolidase in the crude extracts of liver and erythrocytes
bound to the immunoadsorbent. Thus, this immunoaftinity gel
can be used to concentrate the enzyme from crude tissue extracts.
Several batches of immobilized antibody were prepared and
immunoprecipitation  studies with  these immunoadsorbents
demonstrated that 1 mg of immobilized antibody could bind to
25-40) g protein of highly purificd preparation from the eryvth-
rocyles.

Results of immunoblotting after NaDodSOu/acrylamide gel
clectrophoresis of affinity purified materials are shown in Figure
4. Affinity purification had been used to enrich prolidase. specif-
ically from crude tissue extracts. Approximately 11U prolidase
bound to 1 migel in this experiment. A protein of MW = 56.000
was stained when affinity purificd matenals from liver and
ervthrocyvtes were analyzed (Fig. 4). Control cxperiments showed
that the immunoblotting was indeed specific. 1) The MW =
56.000 protein was not visualized when the monoclonal antibody
was analyzed. 2) Control experiments with a gel made in a same
manner using non specific mouse 1gG did not demonstrate the
protein. 3) The protein was not evident when the supernatant of
the immunoprecipitation experiment was anahyzed. The MW =
43.000 protein was visualized in some experiments with pro-
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longed incubation of EP-2 Sepharose and sample in the absence
of proteinase inhibitors. It is possible that the MW = 43,000
protein, which is found in the highly purified preparations, is a
proteolytic product of the MW = 56,000 protein. However, our
experiments did not exclude the possibility that the MW =
43,000 protein is an unrelated protein. It was suggested that MW
= 56,000 protcin was a subunit of prolidase in the erythrocytes
and in the liver.

To study whether immunologically cross-reactive material was
included in the hemolysate from a prolidase-deficient patient
(prolidase activity was not detected in hemolysate), competition
experiments were carried out in which prolidase from 10 gl of
packed erythrocytes were immunoprecipitated in the presence or
absence of 100 ul of the same fraction from the patient’s periph-
eral blood. Immunoprecipitations of prolidase from the control
by EP-2 and antiserum were not inhibited when the hemolysate
from the patient was included in the immunoprecipitation mix-
tures (Fig. 5, 4 and B). These results suggested the absence of
immunologically cross-reactive material in the hemolysate from
the patient.

The crude extract from the erythrocytes of a prolidase defi-
cient-patient did not yield any positively stained band when
analyzed by immunoblotting (Fig. 6). Erythrocytes of five healthy

56,000 -~

Fig. 6. Immunoblotting analysis of affinity purified prolidase from
hemolysates of control and prolidase-deficient subjects. The samples
were preparcd and analyzed as described in “Experimental procedures”.
For each lane, 30 mg protein was used as a starting material. Immuno-
blotting was performed with the antiserum. Lane a, crude extract from
a patient’s erythrocytes was treated with EP-2 Sepharose; lane b, control
sample was treated with EP-2 Sepharose; /ane ¢, crude extract from a
patient’s erythrocytes was treated with nonspecific mouse IgG Sepharose;
lane d, control sample was treated with nonspecific mouse IgG Sepharose
(see “Experimental procedures”).
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controls studied under identical conditions demonstrated a pro-
tein band of MW = 56,000. We tentatively conclude that the
protein of MW = 56,000 was a subunit of erythrocyte prolidase
and that this subunit was absent in the erythrocytes of the patient
with prolidase deficiency.

DISCUSSION

This may be the first report concerning an immunochemical
analysis of prolidase and prolidase deficiency. Although purifi-
cation studies of prolidase in porcine (7) and bovine (10) intestine
have been described, the knowledge of human prolidase is limited
and apparently the only purification study published has been
our earlier report (9). To understand this enzyme and its defi-
ciency more accurately, we attempted to identify the protein
using a highly specific technique. For this purpose, we developed
a monoclonal-monospecific antibody directed against human
prolidase. Our results in this regard are clear-cut. Based on our
results using the antibody EP-2 to purify the enzyme from crude
extracts of tissues and cells, and specific antiserum to identify
the enzyme protein in immunoblotting, it is apparent that the
protein of MW = 56,000 is a subunit of prolidase in liver and
erythrocytes. Our immunochemical analysis of hemolysate from
a patient with prolidase deficiency indicates that the absence of
prolidase activity is accompanied by absence of the MW = 56,000
protein. The relative molecular mass of purified enzyme from
liver and erythrocytes was estimated to be 97,000 on the gel
filtration. Prolidase may be a dimer of MW = 56,000 subunit.
The relative molecular mass of human prolidase is similar to
that of bovine intestine enzyme (10), which exists as a dimer.
The mass of the subunit of the human enzyme was coincided
with that of the bovine enzyme (10).

We demonstrated that prolidase in the liver and in the eryth-
rocytes could not be distinguished by immunochemical analysis.
Clinical observations on patients with prolidase deficiency sug-
gest that the enzyme deficiency involves many organs (2, 21),
and one can assume that the structural gene for prolidase is
identical in many organs.

Our initial interest in developing these studies was in identi-
fying factors that could be involved in the expression of prolidase
deficiency. In this regard, our experiments clearly indicate that a
defect in the subunit of prolidase is a cause of prolidase defi-
ciency. Further immunochemical analysis of prolidase in proli-
dase-deficient patients with various degrees of residual activity
has to be done. Clinical features of the disorder are not always
related to the degree of enzyme deficiency, and genetic hetero-
geneity of prolidase deficiency may be demonstrable by the
immunochemical analysis. Another aspect of this study is pro-
viding useful antibodies for further understanding of prolidase
and its genetics. This monoclonal antibody can be used for rapid
purification of human prolidase.
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