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1. Abstract. -

Mice were immunized with semen and natural PSA, following three different schemes. Splenocytes
from two hyper immune animals were fused with the P3/x63.Ag8.653 myeloma under conventional
hybridoma procedures. Stable hybrid cell cultures secreting antibodies specific to natural PSA were
obtained by cloning dilutions procedures. With a group of stable hybridoma cultures we developed
epitope characterization assays to determine whether the antibodies were capable of recognizing
PSA. According to the recognition level in ELISA, the hybridomas were classified in different
groups,. We select the best pairs of Mabs for developing a total and free PSA assays based on
ELISA or ERMA format. Our total-PSA based on IRMA format presented a good correlation in
comparison with CIS bio total PSA assay. We recommend our anti-PSA monoclonal antibodies to
develope an IRMA assay for total PSA. Cuban free-PSA assay is under evaluation at present.

2. Experimental Procedures. -

A. Prostatic specific antigen (PSA)

Natural PSA was purchased from Dr. M. Suresh (Alberta University, Canada) with at least 80% of
purity in lyophilized form. PSA was diluted in distilled water, as recommended by the supplier, to
final concentration of 1 mg/ml, aliquoted, and stored at - 80°C.

B. Immunization ofBalb/c mice with semen and PSA.

Three different immunisation schemes were followed. Two of them involved initial immunization
with semen, (PSA is one of the major proteins in the seminal fluid), followed by PSA. The "long"
scheme (Table 1) included eight immunizations with semen by the subcutaneous route, at 100 ug of
total protein per dose, followed by two doses of 50 jig of PSA. In the "short" scheme, the same
semen concentration was used, but through of the intraperitoneal cavity. As will be described in
Results and Discussion, these animals were not further immunized with PSA. The "intermediate"
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scheme combined a short time of immunizations using only purified PSA at low concentrations,

with the subcutaneous route (Table 1).

Animals selected to be used in the fusion were boosted intra-peritonealy in three doses (15 ug or 3
ug per animal in the "long" or "intermediate" scheme, respectively), during 72, 48 and 24 hours
before of the fusion procedures.

C. Generation of Monoclonal Antibodies (Mats) toPSA.

Two fusions were performed using the traditional protocol with PEG 42% as fusion agent, and the
myeloma P3/x63.Ag8.653. The splenocyte/myeloma ratio was 10:1 (100 xlO6 splenocytes and 10
xlO6 myelomas). The fused cell mixture was distributed in conventional 96 well-culture plates at a
final concentration of 1-xlO5 cells per well. The culture media (RPMI-1460, 10% fetal bovine
serum) was supplemented with HAT.

D. Direct ELISA used for screening the fusion..

Using the below assay we screened the fusions. Every positive well were expended to 24 wells plate
and re-screened. Polystyrene EIA strips (Polysorp, Nunc) were coated three hours at 37°C, with 1
ug/ml of the purified natural PSA in PBS buffer pH 7.2, 100 ul/well, and blocked with PBS-1%
non fat milk 1% (NFM). Hybrid supernatants were 1:2 diluted in PBS and incubated in the wells for
one hour at 37°C. After washing with PBS-0.05% Tween 20 (PBS-T), the strips were incubated
with commercial anti-mouse IgG HRPO-conjugated polyclonal sheep antibodies (Sigma, A0168),
for one hour at 37°C. The reaction was developed with citrate-phosphate buffer, pH=5.5, 0.014%
H2O2, 0.25% OPD (o-phenylenediamine, Sigma) for 10 minutes, and stopped with 50 ul per well of
2.5 M sulphuric acid. Absorbance was measured at 492 nm. An unrelated Mab to recognize gliadins
was used as negative control. The positive control consisted of a pool of reactive sera from the mice
immunised following the long scheme.

E. Preliminary characterisation ofMabs to natural PSA.

The ability of antibodies to recognize PSA in solution was accessed in a competition assay
Polystyrene EIA plates (Polysorp, Nunc) were coated at 37°C for three hours, with 1 ug/ml of the
PSA in PBS buffer pH 7.2, and blocked with 1% NFM in PBS. 100 ul of hybridoma supernatants
were pre-incubated with 100 ul of natural PSA at: (a) 0 (maximal signal), (b) 0.5, (c) land (d), 2
ug/ml. The pre-incubations were performed in 1.5 ml tubes for two hours at 37°C, under shaking
One hundred microliters of the pre-incubated samples were added to the plates for one hour at
37°C. The other steps were performed similar to the ELISA described in section D. The assay was
performed in duplicate, and the experiment was developed repeated at least twice. The values were
calculated using the following formula:

% of inhibition = (1 - ABS sample / ABS at 0 ug/ml of PSA) x 100

The signal should decrease if the antibodies recognize PSA in solution. We assumed that inhibition
occurred in the points where the inhibition percents were more than 50%.

F. (\ipture qfbiotin-PSA by a direct ELISA method.

Polystyrene EIA strips (Polysorp, Nunc) were coated at 37°C for three hours, with 1 ug/ml of anti-
PSA Mabs in PBS buffer pH 7.2. After that the plates were blocked with PBS-1% BSA (BDH),
200 ul/well. In house biotin-PSA at different antigen concentrations (between 100-1.25 ng/ml) was
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diluted in PBS-0.1% BSA and incubated in the wells for one hour at 37°C. After washing with
PBS-T, the strips were incubated for one hour at 37°C with a commercial streptavidin-HRPO-
conjugated (Amershan, RPN 1231) according to the manufacture instructions. The reaction was
developed with citrate-phosphate buffer, pH=5.5, 0.014% H2O2, 0 25% OPD (o-phenylenediamine.
Sigma) for 10 minutes, and stopped with 50 ul per well of 2.5 M sulphuric acid, and the absorbance
was measured at 492 nm. An unrelated Mab to recognize gliadins was used as negative control The
positive control consisted of a commercial capture anti-PSA Mab (Suresh-66).

(7. Epitope screening assay of the Mabs. Competition ELISA format

In order to identify the PSA epitope profile recognised by our antibodies, a competition ELISA was
developed. Polystyrene EIA plates (Polysorp, Nunc) were coated for three hours, with 1 ug/ml of
different PSA Mab in PBS buffer pH 7.2, and blocked with PBS-1% BSA for one hour at 37°C.
100 ul of purified Mabs were pre-incubated 1:1 (vol:vol) at different concentrations with 100 ul of
natural PSA (conjugated at NHS-biotin, Sigma H-1759) at: (a) 0 (maximal signal), (b) 0 5, (c)
land (d), 2 ug/ml. In some cases we used supernatants instead of purified Mabs at pure, 1.2 and 1A
dilutions. The pre-incubations were performed in eppendorf tubes for one hour at 37°C, under
shaking. One hundred microliters of the pre-incubated samples were added to the plates for one
hour at 37°C. Streptavidin-HRPO conjugate (Amershan) was used at 1:2500 for 40 minutes. The
other steps were similar to the ones described for the previous ELISA. The assay was performed in
duplicate, and the experiment was developed at least two times. The values were calculated using
the following formula:

% of inhibition = 100 - (ABS sample / ABS at 0 ug/ml of PSA) x 100

The signal should decrease if the non-coated antibodies identify PSA at the same place or neighbour
regarding of the coated anti PSA Mab. We assumed that inhibition occurred in the points where the
inhibition percents were more than 50%.

H. Sandwich ELISA to detect total or free PSA.

We developed some variants to detect PSA based in our Mabs. Polystyrene EIA strips (Polysorp.
Nunc) were coated at 37°C for three hours, with 1 ug/ml of anti-PSA Mabs in PBS buffer pH 7.2,
100 ul/well, and blocked with PBS-1% BSA. CIS bio-International PSA standards at different
concentrations (between 100-0.9 ng/ml) were used according with the manufacture instructions and
incubated in the wells for one hour at 37°C. After washing with PBS-T, the strips were incubated
with tracers Mabs-biotin at different concentrations (5 to 0.25 ug/ml) or incubation times (15 to 1
hour). The other steps were similar at the previous ELISA described in Section F The assay was
performed in duplicate, and the experiment was developed at least two times.

/. Standardization of an total and free IIWIA PSA assay

Based on epitope characterization experiments and the best pairs in the free and total PSA ELlSAs,
we developed two IRMA assays for detecting free or total PSA at the Institute of Isotopes of
Havana.

Ten monoclonal antibodies (PSA-1 to PSA-10) were labelled with 125I using the chloramine
method1 Briefly, 10 ul of Iodination buffer (0.1M Phosphate, pH 7.4), 0.5mCi carrier-free sodium
I25I, and lOul of chloramine T, were added to 40 ug of every anti-PSA Mabs at concentrations of at
least 2 mg/ml in PBS-tiomersal 0.02% The solutions were mixed for one-minute, and put at repose
it another minute, twice.



3. Detailed Results and Discussion. -

Immunisation schemes. -

We followed three immunisation schemes, using different antigen sources and inoculation routes
Two of them, were started with semen, and followed using natural PSA (detailed in Experimental
Procedures). Mice numbers 3 and 4 from the "long" scheme, developed a strong response against
purified PSA after the immunisations with semen (Figure 1). These animals were boosted with 15
Hg of PSA per mouse, leading to a further increase in the titres to this molecule. The "short"
intraperitoneal immunisation scheme was not useful, as mice presented low anti-PSA antibody
titres, in comparison with the "long" subcutaneous scheme (data not shown in detail).

The "intermediate" schedule was developed using purified PSA. We obtained a hyper-immunised
animal (number 3, Figure 2). We selected this animal to obtained hybridomas. Booster schedule was
similar that the previous fused animals, however, we boosted this animal with only 1.5 ug of PSA.

Fusion experiments. -

Mouse number 3 from the "long" subcutaneous immunisation procedure was selected for the fusion
experiment due to a slightly best slope of serological response for the PSA, in comparison with
mouse number 4 from the same scheme (Figure 3). Three days before the fusion, this animal was
intra-splenically boosted with 15 ug of PSA. Hybridisation of the spleen cells was done by
conventional PEG-mediated fusion (details in Experimental Procedures). Mouse number 3 from the
"intermediate" scheme presented a good humoral response with positive signal at dilutions 1 in
5000. We selected this animal to make a fusion.

We obtained 100% fusion efficiency in both fusions (Table 2). Using a direct ELISA, with natural
PSA-coated wells, we detected several dozen of hybridoma cultures secreting antibodies that
recognised the antigen. Of these, twelve and nine cultures for the first and second fusion,
respectively, exhibited a stable behaviour after being subcultured to 24-well plates, with ELISA
optical densities 10 times of those of negative controls (for some examples on the first fusion, see
Figure 3).

At present, all of hybridomas have been characterized as secretors of IgGi subclass (Table 3).
Specific anti-PSA IgG in ascitis was higher than 1 mg/ml. We calculated affinity of some anti-PSA
mabs using an ELISA method2.

Hybridoma characterisation and cloning. -

Total and free PSA assays are based in analytical detection of soluble PSA. The antibodies to be
developed should recognise PSA in solution, in order to be useful for diagnostic procedures. Hence,
we developed a competitive ELISA to screen the stable positive hybridoma cultures for this
purpose (see Experimental Procedures for details), before starting cloning procedures.

According with the results obtained in the competitive ELISA experiment, we classified the hybrids
in three different groups (Table 4). The first group (A) showed the best capabilities to recognise
PSA in solution, with inhibition percentages higher than 50%, at 0 5 ug/ml of soluble PSA. In order
to clarify whether the usefulness of Mabs from this group to detect PSA in serum samples of
patients could be better than that of Mabs from the other groups, we proceeded to clone cultures



After that, 10 fil of sodium metabisulphite (2 mg/ml) was added into the samples and mixed again
The purification procedure consisted in pass every sample trough sephadex G-25 column
(Pharmacia) previously equilibrated with 0.1M Phosphate, pH 7.4-1% BSA. Tracer's fractions were
eluted using the same buffer, and stored as deep-frozen aliquots. The specificity activity of I251
labelled antibodies was adjusted at approximately 15 Ci/g.

In order to standardized total and free PSA assays we assayed several combinations of Mabs.
Incubations times were in a range from 0.5 to 3 hours with a fixed capture Mab concentration and
tracers Mabs in a range between 1 to 2 xlO5 cpm. The signal was read in a gamma counter
(Minigamma 1275 LKB, Pharmacia).

We evaluated the new total PSA IRMA assays according to the biological limit detection, linearity
range, analytical detection limit, and the correlation with a commercial assay (CIS bio-International,
France).

J. Collection of sera panel for prostate cancer diagnostic studies.

We collected a panel of human sera from the Institute of Oncology and Radiobiology of Havana
Sera panel was aliquoted and frozen at -80°C. Serum PSA was analysed with the CIS bio (France)
PSA-total assay, according to the manufacturer's procedures.



31
from the three groups. At present we already have 12 stable hybridoma clones that secrete Mabs.
The culture origin and denomination of these clones appears in Table 4

Capture of PSA. -

The performance to capture natural PSA varied according to the ability of each Mab to detect the
antigen under these conditions (Table 5 and Figure 4). PSA-4 performance was slightly better and
very similar to the commercial Mab Suresh 66 PSA-2, PSA-6, PSA-9 and Suresh-10 detected less
than 5 ng/mJ of the antigen. The detection limit for PSA-8, PSA-5, and Suresh-30 were equal or
higher than 10 ng/ml of natural PSA (Table 5).

PSA epitope screening assay with the new anti-PSA Mabs. -

Based on a competition ELISA we evaluated the pattern of recognition for natural PSA The
interaction Mab-antigen produced conformational changes. These interactions affect the recognition
of the antigen by the antibodies. For example, total and free PSA assays supplied by Bayer were
based on this principle3.

According to our results we developed some Mabs that recognise common epitopes (Table 6). For
example, PSA-2 recognise the same epitope that the commercial anti-PSA Mab Suresh 30, witch
detected only free PSA. However, the PSA capture assay and the inhibition percent (data no show),
suggested a better affinity for detecting natural PSA with PSA-2 Mab instead of Suresh-30.

PSA-9 recognised the same or neighbour epitope that the CIS bio capture Mab. PSA 8 inhibited the
recognition of PSA by CIS bio tracer Mab (total PSA assay) and Suresh-10. PSA-3, 10, and 11
recognized a third PSA epitope. Some pairs of Mabs in a sandwich format presented a better
performance to detect PSA antigen (Figure 7)

Standardization of a sandwich ELISA assays to detect total or free PSA. -

We evaluated combinations of Mabs based on the results obtained in the competition assays.
Commercials CIS Bio PSA curve showed a range between 100 ng/ml at 0.9 ng/ml. We evaluated
incubation times from 15 minutes to 1 hour. Tracer antibodies were biotinylated following
traditional procedures4. Tracers were assayed at dilutions between 2.5 to 0.25 ug/ml. The best
sandwich pairs to detected total PSA were PSA 4 as coated antibody, and PSA 8 or PSA 9 as
tracers (Table 8). We could detect free PSA using PSA 4 as coated Mab, and PSA 2 as tracer
(Table 8 and Figure 5). For these conditions the sensitivity was less than 1.25 ng/ml.

The follows up of prostatectomy require a PSA test with the capability to detect pg/ml of PSA We
considered our Mabs as a good alternative for developing ultra-sensitivity PSA ELISA. However,
the detection of possible CaP patients required a curve with a better linearity between 50 and 1
ng/ml PSA ranges. We reduced the incubations time (only 30 minutes), and we added only 50 ul of
samples in order to increase the linear range performance. We obtained a logarithmic curve using
CIS Bio standards (Figure 5 and Table 9). We evaluated a few samples with good correlation
according at CIS bio International assay (data not shown).

In house IRMA assays to detect total or free PSA. -

1RMA assays were based in a liquid phase capture system using magnetic particles, where the
capture-biotinylated anti-PSA antibody and tracer Mab were incubated at the same time with the
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samples. We evaluated several pairs of anti-PSA Mabs using different incubation times and tracer's
Mabs concentrations (data not shown in detail). Biotinilated PSA-4 for capture and PSA 9/ PSA 2
radiollabeled showed the best results for total/free PSA. respectively

Final standardization (Figure 7) for PSA capture includes a mixture of 50 ul of samples with 100 ul
of biotin-PSA 4 (capture Mab) at 10 ug/mJ and the same volume of PSA-9 (tracer Mab) at 1.25
xlO5 cpm. This incubation was performed in shaker two hours at room temperature After that, 500
u! of magnetic immunoabsorbent particles (Institute of Isotopes, Hungary) were added and
incubated 15 minutes at room temperature In order to separate the immunoabsorbent we used a
rack magnetic during 5 minutes discarding the supernatant. 0.05% PBS-Tween 20 was used to
wash the particles two times discarding the supernatant. At the end, the magnetic particles were
read one minute in a gamma counter.

Using this ERMA assay we were able to detect 25 pg/ml of PSA (Table 10). The slope of test was
better than the one obtained for CIS Bio total assay (Figure 7). The assay described in the present
report presented a linear range performance between 0.25 to 100 ng/ml, while the CIS bio assay
showed linearity between 1 to 100 ng/ml. Hook effect was observed in both cases at PSA values
near 1 (ig/ml. Functional sensitivity were similar in both systems.

Using our assay we evaluated 65 samples in parallel with a commercial CIS BIO total PSA kit
Samples were classified according to the cut of values commonly employed in clinical prostate
evaluation. PSA values more than 10 ng/ml correlated with metastasis presence in CaP patients,
while values between 4 to 10 ng/ml indicated a better probability to have localized CaP in the
prostate gland. PSA values less than 4 ng/ml correlated with a better prognosis or non-tumoral
prostate alteration.

In order to avoid misinterpretations, a basic principle of a new assay is classified samples with
similar values of commercial assays. We compare the new satndarized assay with CIS bio
commercial total PSA assay. Samples were classified in the same group by both systems (Table 11)
A good correlation was obtained between Cuban and CIS bio total assays (Figure 8). Based on this
result we would recommend our anti-PSA monoclonal antibodies to developed total PSA IRMA
assay.

At present, the assay to free PSA is under further evaluation
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Table 1. Immunizations schedule with semen and purified PSA using different times and
inoculations via.
Scheme Dap, Dam

0, 7, 21, 36, 56, 76, 90, 112 Semen at 100 ug per mouse in AFC (day
"Long" scheme
(subcutaneous)

122, 132
"Intermediate" 0, 10 , 23 ,29, 32, 39
(subcutaneous)
"Short" scheme 0,7,21,36
(intraperitoneal)

0), and AFI (rest)

PSA at 15 ug per mouse in AFI
PSA at 1.5 ug per mouse in AFC (day 0),
and AFI (rest)
Semen at 100 ug per mouse in AFC (day
0), and AFI (rest)

Legend.- AFC: Complete Freund's adjuvant; AFI: Incomplete Freund's adjuvant; PSA: PSA
in phosphate buffer saline.

I OD 492 o
I 2.25 Legend

100 350 600 850 1100 1350 1600 1850 2100 2350 2600 2 850 3100

d i lu t ions in PBS

Figure 1. Serological response to PSA in mice immunised with the "long" scheme,
using semen fluid.

OD at 492 nm

3.0

200

Intermediate schedule

1200 2200 3200 4200
dilutions in PBS

Legend.-
+ Mouse 3

Mouse 2

Non related

5200 6200

Figure 2. Serological response to PSA in mice immunised with the "intermediate1

scheme, using natural PSA antigen.
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Figure 3. Serological response to natural PSA in mice numbers 3 and 4, from the
"long" scheme, immunized with semen fluid and boosted with natural PSA.

Table 2. Comparison of mice's fused from "long" (first) or "intermediate" (second) scheme.
First Fusion* Second Fusion**

Efficiency
Spleenocytes
First Screening11

Second Screening3

No. of stable clones

100%
HOxlO6

76
22
12

100%
95 xlO6

44
11
9

Legend. - *, mouse 3 from "long" scheme; **, mouse 3 from "intermediate" scheme;
number of positive clones; na, non available.
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1
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•41

107 223
Clones

494
Number

Figure 3. Optical density elicited in ELISA by the supernatant of 10 stable hybridoma
cultures derived from the first fusion.

Table 3. Characteristics of some PSA hybridomas.

Clones Affinity mgMt$vfmviti$
PSA-l
PSA-2
PSA-4
PSA-8
PSA-9

IgG,
IgG,
IgG,
IgG,
IgG,

2.7 x 10'
4.1 x 101

2.1 x 101

6.05
1.05
1.27
1.01
1.2



Table 4. Competition assay. Inhibition percent of the maximal signal according with different
concentrations of soluble PSA for the first fusion.

;
9

56

A 48
In
81

223

494

B :»1
54

107

C 1

22

| | | | | M | | |
iliiiiiiiilillllliiiite

90.7 89.8

84.2 82.9

95 94.7

96.3 96.1

94.2 94.2

93.8 92.8

93 92.2

78.3 67.7

82 59

18.9 4.2

44 23.9

13.5 5.4

illjll
lllllliiiilill

70.6

51.4

67.9

96.7

94.2

50

70.3

32.6

36

3.7

5.7

3.7

litlliftti

0.86

0.461

1.291

0.663

1.078

0.774

0.99

0.586

1.20"

1.381

1.371

0.617

liiljiS
PSA-5

PSA-11

PS A-10

PSA-8

PSA-9

PSA-4

PSA-6

PSA-3

PSA-7

PSA-11

PSA-1

PSA-2

Legend: * Concentration of PSA in solution. A, B, C are the groups with maximum, medium and
minimum of inhibition of OD by PSA in solution, respectively. OD, optical density at 492 nm.
See Text for more details about clones.

Table 5. "Capture" of free-PSA using anti-PSA Mabs.

No Mabs
PSA 2
PSA 4
PSA 5
PSA 6
PSA 8
PSA 9
Suresh 10
Suresh 30
Suresh 66

A signal at least

O D 492 nm
4.0

3.o :

2 . 0 -

1.0 -
-*•

0 0 HT̂ "

0 5

Umt Detection of PSA-Matin (ng/ml)
2.5
At least 1.25*
20
4
10
2.5
4
40
At least 1.25*

3 times higher than the negative control.

y = 0.06821 + 0.1925 ^ ^ 0 ^ 0 ,

R ! = 0.98 J * * ^ ^ _ _ J

P S A 4 _ ^ ^ ^ ^ — - ^ ^ ^ ^ ^ ^ ^

^ ^ ^1 y

10 15 21) 2 5

v = 0 . 0 5 3 9 x + 0 .16

^^^^^^^^^^^ S u r e s h 66

^ y = 0.0S03.X + 0 . 1 7 9 9
P S A 2 ~ R = 0 .99

P S A 6

= 0 . 0 3 8 4 * + 0 . 1 6 1 5

R2 = 0 . 9 9 8 6

3 0 3 5 4 (I

P S A - B i o 1 i n n a /m 1

Figure 4. Analytical curves for direct detection of free biotin-PSA.



Table 6. Different Mab's groups according with the epitope characterization.
Gm up 1 Group 2 Group 3 Group 4 Group 5
Snresh 66*
CIS bio 1*
PSA 4
PSA 1
PSA 5
4G8
2E10
5G9
8D5
5G8

Suresh 30**
PSA 2
8E12

Suresh 10*
CIS bio 2*
PSA 8

PSA 9
PSA 6
PSA 7
8A3

PSA 3
PSA 10
PSA 11

Legend: *Commercial Mabs that recognize total PSA, **Commercial Mab that only
recognize free PSA. CIS bio 1 to capture PSA and CIS bio 2 as tracer were supplied by CIS
bio International.

Table 7. Interaction Mab-PSA-Mab using the best pairs according with the capture assay.
Smdwkk inferacti^ns Blacked interatiUms
PSA 4/PSA 6 PSA 4/PSA 1 **
PSA 4/PSA 8 PSA 4 / Suresh 66 **
PSA 4/PSA 3 PSA 4/PSA 9
PSA 6/PSA 1 PSA 6/PSA 4
PSA 6 / Suresh 66 PSA 6 / PSA 9 **
PSA 6/PSA 3 PSA 9/PSA 1
PSA 9/PSA 4 PSA 9 / Suresh 66
PSA 9/PSA 6
PSA 9/PSA 3

Legend: First Mab was coated on the plates, and the second was pre-incubated with the
biotin-PSA. ** Mabs recognised the same epitope.

Table 8. Preliminary result using different anti-PSA Mab tracer and PSA 4 at coated Mab.
OD at 492 nm mth 0,5 fug/ml of tracer Mab

PSA (tig/ttd) PSA 2 PSA 6 PSA 8 P$A9
80
40
20
10
5
2.5
1.25
0

1.92
1.90
1.86
1.68
1.45
1.12
0.81
0.20

1.15
1.15
0.80
0.48
0.37
0.25
0.23
0.19

2.04
2.12
1.96
1.64
1.58
1.28
0.98
0.17

2.08
2.15
2.01
1.66
1.37
1.14
0.91
0.13

Legend. - PSA standards and tracers were incubated 40 minutes at 37°C. Streptavidin-POD
was incubated 1 hour at 37 °C. Italics numbers indicated the last value with at least two times
signal regarding of 0 ng/ml of PSA.
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Figure 5. Total and free PSA ELISA assays using CIS BIO standard curve.

Table 9. ELISA results detecting free or total PSA
OD at 492 nm with 9,5 fig/ml of tracer Mab

PSA {ttg/mt} PSA 2 PSA 9
1.30
1.33
1.20
1.00
0.76
0.71
0.35
0.18
0.07
0.06
029

Legend: *, Serum control at concentrations between 1 at 3 ng/ml.

100
50.0
20.1
12.0
6.0
5.1
1.5
0.9
0.0

Female Serum
CIS Bio control*

1.14
1.08
0.90
0.84
0.60
0.45
0.27
0.15
0.07
0.08
0.24

cpm
70000 -

20 40 60
PSA (ng/ml)

y = 13243Ln(x) - 4090.2

R2 = 0.9444

80 100

Figure 6. IRMA assays to detect total or free PSA assay using PSA-9 to
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cpm

100000

80000 -J

60000

IRMA format

v = 788.25x+ 4128.8

10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0

-CIS bio —B— PS A 9 -Linear (PSA 9) • -Unear(CIS bio)

Figure 7. Performance of Cuban and CIS bio assays for detecting total PSA
based on IRMA format.

Table 10. Summary of the performance of Cuban total PSA assay and a comparison with CIS
bio total PSA assay. ^
:::;:;:::;:;x;:;:;:;:;:;:;:;:::;:;:::̂ :;:;:;:;:;:;:;:;:;:;̂

Matrix
Sample volume
Sensitivity
Assay Range
Time from sampling to result
Number of operator critical step
Hook effect

lilllisiii^ii^iiiiiiiii
Serum
50 nl

0.025 ng/ml
0.25-100 ng/ml

2.5 hours
4

~ 1 ng/ml

Serum
50 ̂ 1

0.030 ng/ml
1-100 ng/ml

2 hours
3

~ 1 fig/ml

Table 11. Samples classification in both systems according with usual cut off values.
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Figure 8. Correlation between Cuban and CIS bio total PSA assays.
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