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Development of RIA Kits for Tumor Markers Monitoring

Background

During the last 20 years, the leading cause of death in Thailand has changed

from infectious disease to non-communicable disease. Cancer is now the third

commonest cause of death after accidents and cardiovascular disease. In 1990, the

death rates for all types of cancer in male and female are 58.1 and 39.2 per 100,000

population (age-standardized mortality rate : ASMR ). These recorded mortality rates are

much lower than the incidence rates. From the cancer registries in 1990 , the estimated

age standardized incidence rates : ASR of all cancer in Thailand are 153.6 (M) and

128.5 (F) . These rates have gradually increased over the past decade due to delayed

diagnosis and some diagnosis inaccuracy. The most common cancers in term of ASR

are shown in Table 1.

Table 1 Five leading cancers in Thailand , 1990

Male Female

Liver Cervix

Lung Liver

Stomach Breast

Colon Lung

Oral cavity Oral cavity

IARC Technical Report No 16.1993.
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Prostate cancer is the ninth most common cancer of men in Thailand. Some of

this may be the result of non-detection of latent prostatic cancer. However, over the year

this rate has increased and become the most common male malignancy as a result of

the widespread awareness of screening test and an increase in life expectancy. There is

some evidence that prostate cancer showed strong correlation with the age. The ASR for

this cancer increases after the age of 60 and rise sharply thereafter. ( Fig. 1 )
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Fig. 1 Prostate age-specific incidence rates

Tumors are rarely diagnosed at an earlier stage. Today the monitoring of tumors

are diagnosed at a stage when they have grown to a size of 1-2 cm or more. However,

treatment options depend on the tumor being diagnosed as early as possible. Using

biophysical methods such as X-rays, computer tomography and ultrasound, a tumor can

not be detected until it contains about a 1 milliard ( 10 ) cells. With immunological method

such determination of tumor marker , a tumor containing as few as one million ( 10 ) cells

can be detected .

' IARC Technical Report No 16 .1993
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In Thailand, there are 9 governmental hospitals that carry out tumor marker assay

for routine clinical service. The number of patients are continuously increased as shown

in Table 2 .

Table 2 Total workloads on RIA of tumor markers at seven laboratories in Thailand.

Year

1993 1994 1995

No. of patients 7,948 8,867 10,280

All reagents for tumor markers assays are imported from various manufacturers

mainly CIS bio international. The average cost of these reagents is ranged from 80-150

bath / test ( 2 - 4 dollars / test ) . The screening test for cancers could not be done

especially in other regions of Thailand whose budgets and resoures are so limited. If the

reagents are made locally, many laboratories can perform the tests and use as primary

diagnosis, screening or monitor the course of the disease following treatment . In

addition, these reagents could help clinicians and give complementary information on the

tumor status to improve quality of life in Thailand.

Objective

1. Development of IRMA reagent kits suitable for diagnosing .staging and

monitoring prostrate and breast cancer.

2. Transfer of technology and reagent kits to relevant laboratories in Thailand.

3. Routine distribution of the reagents kits to the end users.

3 Source M Poshyachmda Tumor Marker assay in Thailand Country Report . 1997.
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Workplan :

First Year: Preparation of reagent kits for serum PSA and TPS measurement

First period ( 6 months)

- Radioiodination of monoclonol antibody by proper method

- Preparation of assay components comprises of standard , quality control

and antibody coated tubes.

Second period ( 6 months)

- Optimization of assay technique based on solid phase separation

( plastic tubes, bead or magnetic particles).

- Establishing performance characteristic and validation in clinical

conditions.

Second year : Preparation of reagent kits for serum TPSA detection.

: Organization of training course on the use to locally produced

reagents for IRMA of tumor markers.

Third Year : Preparation of reagent kits for other tumor markers such as AFP,

CEA ,CA 125 and other turner markers that show increasing

trend.
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Preparation of reagent kit for serum PSA

I. Preparation of iodinated tracer

Radioiodination is the process of introducing a radioactive atom of iodine into a

molecule. Most methods of iodination involve an oxidation reaction to release iodine that

is subsequently incorporated into a suitable amino acid residue to form monoiodo and

diiodo tyrosyl residue. ( Fig.2 )

OH OH

CH2 CH2

-- CO - HN - CH - CO -- NH -- - CO - HN - CH - CO - NH -

Monoiodotyrosyl residue Diiodotyrosyl residue

Fig.2 Structure of iodinated tyrosyl residues in a polypeptide.

Many different methods have been used to oxidise iodine such as chloramine T ,

Lactoperoxidase , N-Bromosuccinimide , lodogen. The chloramine T method is used for

labelling soluble proteins to high specific activity. The details of this method are given.

1.1 lodination of monoclonal anti PSA by CT

- dispense 200 (iCi Na125l into a polystyrene tube.

- add 10 JJ.L. 0.25M phosphate buffer and 10 [ig IgG solution

and mix well.

- add 10 u.L chloramine T solution , mix for 20-30 sec.

- add 10 (iL. metabisulphite solution and mix.

- add 500 JJL. iodine and mix.
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1.2 Purification of iodinated tracer by HPLC system (LDL Analytical)

- Apply the mixture to HPLC systems :

: Pump : consta. Metric 3200

: Column ; type Biosep sec-s 3000

; size 300 x 7. 80 mm

: Detector ; UV detector X = 280 nm

; Gamma detector

: Mobile phase ; 0.1 M phosphate buffer pH 7

: Flow rate 1 ml/mm

- collect 1 mm per fraction by fraction collector ( Eldex universal )

- calculate proportion of radioactivity in each peak eluted.

- pool the appropriate fractions (monoclonal anti - PSA iodine '")

1.3 Assessment

- Measurement of radioactivity in corporated into protein by paper

electrophoresis.

- Calculation of specific activity

specific activity = radioactivity of lodinated tracer (u.Ci)

amount of monoclonal anti PSA (u.g)

Preparation of PSA standards

- Add PSA standard into screened normal human serum for the following

dose levels : 0 , 1 , 5 , 15 , 50 , 80 , 120 ng/ml

- Calibration of working PSA standard with reference standard.

- Dispense 1 ml aliquots for each concentration.

- Lyophilization

- Assay with reference standard and labelling with assigned values.
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Ill . Preparation of solid phase Captured anti PSA

In a solid phase separation system , antibody is adsorbed or chemically bound to

a solid matrix. This may be a solid support such as glass or polystyrene in which case

centrifugation is not required. Coating plastic tubes (beads) with antibody is a convenient

method of immobilizing antibody on a solid phase. This coating is non-covalent and is the

result of hydrophobic interaction between the protein and plastic. The details of this

method are given.

- Add antibody at a proper concentration in 0.07 M barbital buffer pH 9

(400 (iL.) to plastic tubes.

- Incubate overnight at 4 C. The antibody solution is then aspirated off.

- The tubes are washed with 0.1 M phosphate buffer pH 7.4 (500 p.L.) to

remove any unbound antibody.

- The tubes are stored at 4 °C until they are needed.

IV. Optimization and validation of assay technique.

- Sample size

- Tracer activity

- Incubation time and incubation temperature

- Separation technique

- Position effect

V. Assay characteristic determination

1) Accuracy

- Recovery test : known quantities of PSA are added into different

serum base pools. The recovery percentage of PSA obtained should

be 100 ±10%.

- Linearity test: real serum samples with high concentration of PSA

diluted to 1:1,1:2, 1:4, 1:8, 1:16
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Results of the observed values from these samples are compared

with the expected values from calculation. They should be well

correlated.

2) Precision

This is evaluated with 3 samples of different concentration ( covering

range of clinical interest ) both in the same assay (intra-assay precision)

and in different assays (inter-assay precision).

3) Specificity

Determine from equivalent displacement measured at 50 % binding.

The antiserum used in the assay should be specific for human PSA and

do not present any cross reaction with PAP.

4) Detection limit

The sensitivity of the method defined as being the minimum detectable

concentration equivalent to twice the standard deviation of the zero-

binding value.

5) Clinical assessment

Finally real patient samples are analyzed by in-house and reference

kits. The result from both methods are compared by regression analysis.

The correlation coefficient will show how well the developed kits could be

used in clinical application.
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Summary

Cancer is still the national health problem in every country. Although significant

progress has been made in the diagnosis and treatment, the mortality rate has not

decreased for the past twenty years. In Thailand, cancer mortality is ranged second from

the top cardiovascular disease. One possible way to decrease the death rate is the early

diagnosis of the disease, particular interest has been put in developing very sensitive,

specific and accurate tool to serve the purpose.

Test for Tumor Markers by immunoassay technique are proved to be useful in

clinical diagnosis for many types of cancers. Some may have limited use due to the lack

of specificity, but many are used to reflect stage and prognosis of disease.

PSA is the marker of choice for diagnosis, staging and follow up of prostate

cancer available at present time. In addition to this many clinicians and scientists have

found the PSA to be;

1) Most reliable prognostic indicator."

2) Very useful in detecting residual and recurrent disease in patients undergoing

radical prostatectomy, radiation therapy or bilateral orchidectomy. "

3) Proportional to the volume of both intracapsular and extracapsular tumor in

untreated prostatic cancer.5

We shall therefore put our effort in developing the best kits to serve all of the needed

clinical applications of prostate carcinomas.

Killian CS. Emnch LJ. Vargas f P . eial Relative reliability of five serially measured markers (or prognosis of progression in prostate cancer

JNC1 1986. 76 179-86

Thomas A, Stamey. M.P. Norman Yang, etal Prostate specific antigen as a serum marker for adenocarcinoma of the prostate New Eng J

of Med Oct 1987 . 317: 909 P16.
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