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1.0 Main objective

The purpose of the report is to inform the activities held under the RC 9823/RB from december/1997
to June/1999 with reagents distributed by the coordinator of the project (free and total PSA).

2.0 Work done with free and total PSA

2.1 Experimental objectives

The objective of the work was to get the capacity to make reliable diagnosis of PSA and to understand
what is being evaluated with PSA reagents; to develop immunoradiometric assays for PSA free and
total and to optimize the conditions of these assays so as to be able to be used as a diagnostic tool as
well as reference standard.

2.2 Materials

Mab anti-PSA (M66) 5 mg enough for 5000 tubes parcially purified asscites fluid
Mab anti-PSA (M10) 0.5mg for iodine labeling recognizing equimolar PSA
Mab anti-PSA (M30) 0.5 mg for iodine labeling recognizing binding site for ACT site for PSA
molecule.
PSA 1..3 mg 70% purity
125I from CIS (France)
NUNC maxisorb star tubes 12x75 mm
Bicarbonate Buffer 0.1M pH 9.4-9.6
QC samples from BIORAD and other prepared for special purposes
Commercial calibrators to check correlation

2.3 Methodology

2.3.1 Reconstitution of reagents

Monoclonals were received as a liofilized powder. For reconstitution it was decided to use

Glicerol/Saline (1:1) in order to avoid damage by freezing and to diminish damage by loss of
humidity.
The amounts to be used in each labelling is 10-20 ug in 5-10 ul For other purposes, volumes are
bigger so the only problem of reconstitution is encountered in tracer optimal conditions of storage.

For standard PSA preparation, a stock solution was prepared dissolving the content of the vial in 1.3
ml sterile saline and stored frozen in fractions of 0. lml accurately measured and kept in -30°C in a
tightly closed container . Intermediate stock solutions were obtained to prepare Standard curves with
potencies from O.Olng/ml to 122 ng/ml. The matrix in which the standard was prepared for use in the
assay was Phosphate buffer with BSA 10%.

2.3.2 Solid phase preparation

At the moment of use M66 was prepared in proportion of 5 ug/ml in bicarbonate buffer 0.1M pH 9.4-
9.6 and added to NUNC Maxisorb star tubes. Short incubation times, overnight incubations with and
without rotation as well as 48 hours rotation were tested. Also beads were tested as an alternative solid
phase.

2.3.2.1 Procedure for monoclonal tagging to solid phase

The amount of M66 tagged to solid phase was 1 ug/tube at a concentration of 5 ug/ml. Not any other
concentration was tested. The tubes were incubated in the conditions established. Afterwards the tubes
were aspirated and washed with phosphate buffer 0.05M with Tween 20 (0.05%). they were left
upside down for 2 hours at room temperature to remove moisture and stored at -20°C in a sealed
plastic bag with silica.



2.3.2.2 Thermodynamic conditions

Series of 30 tubes were prepared with M66 at a concentration of 5 ug/ml in buffer bicarbonate and put
to incubate in the conditions stated:
rotation at room temperature for 2 hours.
rotation at room temperature overnight.
rotation at room temperature for 48 hours
at room temperature for 2 hours without rotation,
at 37°C in water bath for 2 hours without rotation,

30 beads obtained from NETRIA without activation were incubated with an amount of 30 ug of M66
in 6ml of bicarbonate buffer in a small bottle 30 ml capacity and rotated at room temperature
overnight.
Afterwards the tubes were treated as mentionned above.

2.3.2.3 Radiometric control for optimized conditions

A radiometric assay was developed to evaluate the amount of monoclonal tagged to the solid phase.
M66 had to be labelled with 125I. After labeling a solution was prepared with a small amount of tracer
(aproximately 300000cpm/ml) and a concentration of 5 p.g/ml (Specif activity of: 60000 cpm/ug) of
cold monoclonal and tubes were prepared as usual with this tracer solution. Total counts of each tube
was counted in a well counter and incubated in the conditions stated above. Afterwards, content of the
tubes was aspirated and tubes were washed as usual. The percent of activity bound was related to the
specific activity of the initial solution and mass of each tube was calculated.

2.3.2.4 Shelflife

A set of tubes prepared by overnight incubation with monoclonal M66 at a proportion of 1 ug per tube
and rotation was prepared to use with fresh lots of tracers and also during tracer shelf life.

2.3.3 Labeling with I25I

10 ug in lOul of each monoclonal (M10 and M30) were put in an eppendorf conycal tube (1.5 ml
capacity) with cap with lOul of phosphate buffer 0.5M.
18.5 MBq (500uCi) in 1 to 5 ul of 0.01M NaOH was added and 1.2ug of chloramine-T was added as
oxidant. After aprox. 1 minute in which vortex mixing was done several times, an aliquot of this
labelling was spotted in a vial containing 0.1 ml BSA 50 mg/ml. 0.9 ml Trichloroacetic acid (20%)
was added and vortex mixed. Centrifugation was done for 3 minutes at 3000 rpm. Supernattant and
precipitate were separated and counted in a well counter.
Yield w as calculated as % of activity in the precipitate.
M66 was also labeled to use as tracer for radiometric assay. 30 ug of monoclonal and 1 MBq of I25I
were used for labelling.

2.3.4 Assay conditions

The assay was optimized considering various parameters as rotation, time, temperature, volume of
sample, matrix and wash buffer.
Tubes in duplicate were set for each tracer M10-125I and M3O-I25I. standard PSA. samples and control
sera were pipetted into corresponding tubes and 200 ul of each tracer (150 cpm per tube) were added
After incubation under conditions stated, aspiration of content and washing of all the tubes was done.
Tubes were counted for 1 minute in an automatic well gamma counter.

2.3.5 Validation of the standard with commercial calibrators.

Standard PSA prepared was assayed in paralel with other PSA preparations from CIS. NETRIA and
DPC. Data processing was done with WHO program.
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2.4 Isolation of PSA from seminal plasma

The procedure was modified from protocols distributed in the first coordination meeting.
1) Precipitation of proteins with ammonium sulphate 50% on plasma semen collected from
fertility clinics.
2) 13 ml plasma semen were set in a beaker within a water-ice bath. Ammonium sulphate was
added slowly (120 minutes) with continuous stirring (6.5 g). The suspension was transferred to
conycal glass tubes and centrifuged at 2300 rpm during 30 minutes at 4°C.
3) Supernatant was rescued and the volume was measured. A second precipitation may be done.
It is not important as the amount of PSA is considerable. The volume of supernatant is important to
keep the concentration of proteins under similar conditions.
4) The precipitate was redisolved in the same volume of Tris buffer 0.15M
5) The redisolved precipitate was dialised against double distilled water during 24 to 48 hours at
4 to 10°C with 2 changes of water during this time.

Preparation of QAE column.

1.5 g resin were suspended in 20 ml Tris 1.5M. A column was prepared and 4 volumes (20 mL) of
Tris 0.01M are passed through.

6) Dialisate was seeded on top of the column and left to drain from the column. Washing of the
column with Tris 0.01M was done four times (20 mL).
7) PSA from the column was extracted with NaCl 2M. Fractions of 1 ml were collected. The
profile of PSA in each fraction was measured by IRMA-PSA.
Each fraction is measured by IRMA-PSA to evaluate content of PSA.
I uL de each fraction was added to Mab M66 coated tubes containing 25 uL phosphate buffer with
BSA 5% as well as 25 uL calibrators (standard curve) with known amounts of PSA. Mab M10
labelled with I25I were added to attain 150000cpm total counts and 200 uL volume. Incubation
overnight at room temperature with rotation was done.
8) The fractions collected from the column were pooled and dialised against double distilled
water during 24 h at 4 to 10°C with 2 changes of water during this time.

3.0 Results

3.1 Labeling.

Fig 1 and 2 show Sephadez G25 (short column PD10) purification profiles of M10 and M30 labeled
with i :5I.



3.2 Optimization of assay conditions

Fig 3 -4 and 5-6 show time, temperature, sample volume and use of rotation for total PSA and free
PSA. Bound over total counts are represented as lines to show the difference among several
conditions. Besides, x/y representation was done to show slope of response.

Fig 3-4
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Fig 5-6
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3.3 Radiometric control for optimized conditions

Table 1 presents the results from the radiometric assay which permitted the assessment of the
coefficient of variation of the dispensing of antibody to be subject to tagging. After incubation under
several conditions the activity bound to solid phase is presented

Table 1.-

Initial amount M66
1 hr. RT. no rotation
1 hr. RT. with rotation
1 hr. 37°C.no rotation
Overnight, RT.no rotation
Overnight. RT. with rotation

iig/tube
0.979
0.051
0.0531
0.048
0.0541
0.075

SD
0.007744
0.0058
0.0044
0.002
0.003
0.009

CV%
0.8%
11.3
8.3%
4.2%
5.2%
12.3%
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3.4 Different types of solid phase and storing conditions

Solid phase 3 months storage at -20°C was compared with a fresh lot of activated tubes, prepared
following the same procedure. Fig 7 shows the 6 curves indicating: total (t) and free (f) PSA response
of 3 months old activated tubes. For a fresh lot the corresponding total and free PSA response. The
last two curves, showing a low response are beads prepared following a similar procedure but as a
batch. Both tracers M10 and M30 gave low bindings with beads.

Fig. 7
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3.5 Calibration curves

The first trial was to check the response obtained with the system and determine the extent of linear
response which stays in the level of 30-50 ng/ml total PSA (Fig 8)

Fig 8
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Fig 9 shows the limit of concentration of PSA that provides a linear curve.
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PSA free from anti-chimotripsin antibody was used as standard.
Comparison with a NETRIA free-PSA was done as well as othe commercial preparations.

shows the low region of the standard curve (Calibrator from Dr. Suresh)
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Figure 11 shows the calibration from NETRIA
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In terms of similarity it seems that there is paralelism between both calibrators

Figure 12 shows the paralelism between both calibrators
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Taking as reference material the set of standards from DPC. figure gives the corresponding values
of our standard showng that it is somewhat overestimated



3.6 Purification profile of plasma semen

Figure 13 shows the profile from QAE-Sepharose column.
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4.0

4.1

Conclusions

Labelling

Though at present the only two experiences with Mab labelling gave poor yields this is due to the
presence of glycerol used for reconstitution of all Mabs.
Thus, in the future Mab M10 and M30 will be reconstituted in Saline phosphate buffer, fractionned in
the amounts needed for labelling in eppendorf vials and frozen at -20°C. Their labelling with 1251
will be compared with previos assays.

4.2 Solid phase

Further methods will be tried to improve the % tagging though very good results of curve stability
have been encountered with present conditions. The evaluation of reproducibility and Coeficient of
variation in different conditions of incubation by means of a radiometric assay seems useful for
routine standardization of solid phase preparation.

4.3 Optimization

A protocol for total and free PSA has been established each based in the same solid phase capture
antibody. The same sample volume for both assays seems very adecuate for clinical routine work.
A two step assay was very well recommended thus an attemp will be done to see the possibilities of
optimizing a two step assay.



4.4 Standards

As only few assays were performed in relation with standard validation more assays will be necessary
to assess the correct values for in house calibrators.
Standards from NETRIA have been obtained as well as from commercial sources to perform this
validation. Also a set of samples with known amounts of total and free PSA evaluated with an
automatic fluorometric assay will be used to check the similarity of response between the two systems
and the corresponding non isotopic assay.
Also QC samples from BIORAD have been obtained and are going to be used and a sample of PSA-
ACT complex.
It is highly useful to have a new set of PSA standards callibrated against a reference procedure.

4.5 PSA isolation and purification

PSA from seminal plasma was isolated and purified following the technique given in the previous
report and controled by IRMA-PSA. Cibachrom-Blue will be tried also.
at 4°C under mild stirring, 123456x1 Concentration of PSA used in the assay were 0-0.15-0.3-64
ng/ml. Ordinates show B/T and x-axis represents PSA(NETRIA) in ng/ml.
In all future assays molar units will be used as it is important to see equimolarity.

5.0 Recommendations

We think a new set of standard calibrators for free-PSA be considered to be used as reference material
Also to subscribe to BIORAD QC program or the QCNet from England
A special chapter should be devoted to data processing to be able to achieve similar results.
Materials for PSA purification as well as reagents for TPS isolation and quality control of the product
should be of great value.

6.0 Future plans

Continue with PSA free and total and finish in 6 months. This represents the assay of samples,
compare with commercial kits and introduce QC samples.
Start with TPS isolation and purification. This means, search for purification procedures in the
literature and apply to our conditions.
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