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Development of Tumor Screening ELISA kit by Using Novel
Tumor Antigen, CM1
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ABSTRACT

Background: CM1 (centrocyte/-blast matker 1) is originally defined as a germinal center
B cell marker. It is known that CM1 plays a critical role on B cell development in
germinal center. In addition, we have found that CM1 is expressed on lymphoma cell
lines, such as Raji, Ramos and IM-9. This means that CM1 might be served as a tumor
marker as well. In the present study, we examined the expression of CM1 on the surface
of the other tumors and the possibility of the development of tumor screening ELISA
kit by using CM1. Methods: First, we have examined the expression of CMI1 on
stomach cancer and hepatoma, which are predominantly (discovered) occurred in Ko-
rean, by flow cytometry analysis. After purifying of CM1 antigen from Raji and Ramos,
the optimal ELISA condition was detetmined. And then we compared the level of CM1
between normal individuals and cancer patients by ELISA. To decrease the non-specific
binding of anti-CM1 mAb with serum components except CM1 and to enhance the
diagnostic accuracy, albumin depletion spin column was used. Results: CM1 was highly
expressed on stomach cancer and hepatoma cell lines. In addition, we have also
confirmed the increased CM1 expression on cancer patients. The difference of CM1
expression between normal individuals and cancer patients were mote cleatly obsetved,
after deletion of serum albumin by using albumin depletion spin column. Conclusion:
Based on the results from this study, CM1 might be a useful molecule for the eatly
diagnosis of cancer. In addition, further studies for the increase of ELISA sensitivity
and appropriate albumin depletion methods should be needed. (Immune Network
2005;5(2):124-129)
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Figure 1. Expression of CM1 on several tumor cell lines. CM1
expression was investigated on hepatoma (Hep3B), stomach can-
cet (SNU-1 and SNU-620), myeloma (IM9), B cell lymphoma
(Raji and Ramos), melanoma (SK-Mel2), and T cell leukemia
(Jurkat) by flow cytometry analysis. Cells (1 X 105) were stained
by FITC-conjugated anti-CM1 mAb (1 #g) on ice for 30 min.
After washed twice with cold PBS, CM1 expression on their
surface was examined by flow cytometry.
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Figure 2. Analysis of soluble CM1
production from IM-9 and Raji
Raji and IM-9 (1 X 107) were cultu-
red in serum free media for 24 hrs
and then culture supernatants were
collected. After anti-CM1 mAb (0.1
©g) wetre pre-incubated with the
setum free-culture supernatant of
Raji and IM-9 cells for 1 hr at RT,
and then added to Raji and IM-9
cells. Cells and antibody mixture
wete placed on ice for 30 min. Af-
ter washed twice with cold PBS,
CM1 expression on their surface
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Figure 3. Determination of optimal condition for CM1 ELISA.
Soluble CM1 was purified by using anti-CM1 mAb coupled Pro-
tein A column. After measuring the concentration of soluble
CM1 and then coated onto 96-well ELISA plate by two fold
setial dilution at 4°C, overnight. For the detection of soluble
CM1, anti-CM! mAb (primary antibody), goat developed ant
mouse IgG (secondary antibody) and donkey developed anti goat
Ig (tertiary antibody) were used. Results are representative of
three experiments and each performed in triplicates. Values are
the mean=+SD,
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Figure 4. Detection of CM1 in normal individuals and cancer patients by ELISA. After serum was separated from peripheral blood,
which were sampled from notmal individuals (A) and cancer patients (B), and then coated onto 96-well ELISA plate by ten fold setial
dilution at 4°C, overnight. For the detection of soluble CM1, anti-CM1 mAb (primary antibody), goat developed ant mouse IgG (se-
condary antibody) and donkey developed anti goat Ig (tertlary antibody) were used. Results are representative of three expetiments

and each performed in triplicates. Values are the mean=SD.
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Figure 5. Cross-reactivity of anti-CM1 mAb with albumin. Bo-
vine serum albumin was coated onto 96-well ELISA plate by ten
fold serial dilutdon (5,000, 500, 50, 5, and 0.5 ig) at 4°C, over-
night. To investigate whether anti-CM1 mAb shows cross-reacti-
vity with albumin, anti-CM1 mAb (ptimaty antbody), goat de-
veloped anti mouse IgG (secondary antibody) and donkey develo-
ped anti goat Ig (tertiary antibody) were used. Results ate repre-

sentative of three experiments and each performed in triplicates.
Values are the mean+SD.
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Figure 6. CM1 ELISA after depletion of serum albumin by spin
column. Setum albumin was depleted from the serum of normal
individuals and cancer patients by albumin depletion spin column
(Millipore Inc.). And then serum was coated onto 96-well ELISA
plate by ten fold serial dilution at 4°C, overnight. For the de-
tection of CM1, anti-CM1 mAb (primary antibody), goat develop-
ed antl mouse IgG (secondaty antibody) and donkey developed
anti goat Ig (tertiary antbody) were used. Results are repre-
sentative of three experiments and each performed in triplicates.
Values are the mean®SD.
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