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ABSTRACT

Background: CM1 (centrocyte/-blast marker 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 setved 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 CM1 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 determined. 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 CMI
expression between normal individuals and cancer patients were more cleatly observed,
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-
cer (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 (1X107) were stained
by FITC-conjugated anti-CM1 mAb (1lg) 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><10) were cultu-
red in serum free media for 24 hrs
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lg) were pre-incubated with the
serum free-culture supernatant of
Raji and IM-9 cells for 1 hr at RT,
/ + Culture Sup and then added to Raji and IM-9
W!‘l o CMI Ab cells. Cells and antibody mixture
Iﬂa 0.1 ug were placed on ice for 30 min. Af-
"". 1-.-

Raji
Negative Control

ter washed twice with cold PBS,
CM1 expression on their surface

was examined bv flow cvtometrv.



Development of Tumor Screening ELISA kit by Using Novel Tumor Antigen, CM1 127

o
ug Afoje E%L% o»x-oﬂ}ﬂ 7]‘;8' SET 1=| =
Wi B Aol wet Ao FR=7F AadS S
A THFig. 3).
ALsAEe} AN A W ema 23
CM1S t)/d o2 3} CMI ELISA kite] 9744
A& dtolry] &), B=olo) A 7HE E3
o= st APE AP eATh ST el A
ekgkxtel 3L 1/10, 1/100, 1/1000, 1/ 10,000, 1/100,000

el
H

5, e
s o
0 N =

1,
N
2,
rE N
O
rlo tlo off ol

rlEn

&=
-1

== durkat
—m— Raji

=
=

Optical Density (405nm)

. i
0.4 | SR g =
03

Blank 130 75 375 1875 938 4069 234

Ag Concentration (ug)

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
serial dilution at 4°C, overnight. For the detection of soluble
CM1, anti-CM1 mAb (primary antibody), goat developed anti
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 normal individuals (A) and cancer patients (B), and then coated onto 96-well ELISA plate by ten fold serial
dilution at 4°C, overnight. For the detection of soluble CM1, anti-CM1 mAb (primary antibody), goat developed anti mouse IgG (se-
condary antibody) and donkey developed anti goat Ig (tertiary antibody) were used. Results ate representative of three experiments

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 dilution (5,000, 500, 50, 5, and 0.5Ug) at 4°C, ovet-
night. To investigate whether anti-CM1 mAb shows cross-reacti-
vity with albumin, anti-CM1 mAb (primary antibody), goat de-
veloped anti mouse IgG (secondary antibody) and donkey develo-
ped anti goat Ig (tertiary antibody) were used. Results are repre-
sentative of three experiments and each performed in triplicates.
Values are the meantSD.
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column. Serum albumin was depleted from the serum of normal
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tection of CM1, anti-CM1 mAb (primary antibody), goat develop-
ed anti mouse IgG (secondary antibody) and donkey developed
anti goat Ig (tertiary antibody) were used. Results are repre-
sentative of three experiments and each performed in triplicates.
Values ate the mean®SD.

2 34 2t o

re oF
—|J 1°
o 2, Il
=
Ee)
KN
O
HU

HE AYa ok Iz ur 1 g
CM19| 7%, B4 dZF oAM= TAHA 010\,} 34
shel B, , NK HLLS’J' ‘“4- ; OPx{]i,] _LD:]oﬂ}\1 13 )

A R U% ﬂwgi o]—“ ou 17] 21D‘r0ﬂ JARE-|
F A 7heol TR =2l st 53], $-7

et Al Al el A E = 9 FlM CMie]

e WAL BolT YTk A BT AS B
ste T 7] A kite] 7fdkel cM19] &-871A]7}

=z 9
s =55 vt st

a3y 7]E 9] alpha-fetoprotein (AFP) 2 carcinoembry-
onic antigen (CEA)¥} o] £ tigt A E o] &3 T4
Z27] A kit A YeERSE A8 5d3A d-CMl
FAZE DA U9 RN FE wakeS B u
ol (Fig. 4) o1& 53171 sl CM13 o] o wh-g-3}
= F-CM1 A7) A%t 5ol Folv HA o digh
AT7F & o AEsHA K ojof 31 S H Fig. 5904
HAFE upe} o] GFEATES o]0 2 A A3+ spin
columne ©]-&3te] CM1% 3-CM1 A 7He] Eo]Z <l
AgS =2 8k ok 2y o Oﬂ"] A9 A5 =
Azl Blg) w2 g S H"jﬂ ool &7
7 Eo] A A spin column¥} 37 W33} /‘F‘“‘ T A
= Wil tig A7 488 Bow
o] Rolok & uwdt AEEL &
AA oz nste] & 7Hgk Ao CuSO454 Tannin<
o]-&-gF 33 o] th(14-18). 2
< &9 Yo ¢
3



Development of Tumor Screening

I} 4R A A spin columnS o] &3] 12}F 07
o] ARTE AAAZ A Gt dHE £
314 spin column A Tl = AE3IE= A 4 IR
s A=Y YR AAANNGE Aotk 1 ¥, &
CMIEAE o] £3= ELISAS A3 39 CM1 3-
CM1 At & o =& 5ol 23S =8 F
2 Aoz AzdELh

CM1& ©|&3%F ELISA kit AI=E =93 7
ELISA A|=¥l o] A& gk ¥ 0}04 &y stofop & 2
a4o] ok oAl T A, & ATl A A Ag ELISA
Al 22" indirect WH O Z plateo] LS WA coating
sk $oll 14}, 23+ A E AFEste WAoot o] B¢
Fig. 29} 30| 4] HofF upe} o] ALG-H 39l 9] 3]4%
Tof we} vhg- AArp DepAn gk v 5ol g
H-2-0] sandwich ¥ o] B8] =4 UElUE Aoz &
A Utk mEkA B AFA BRoE Z2AES I
ANEE 0174‘/} EE £ ol 5ol vreARE e
d 5 UEE FAYY indirect ELISA A]~¥ o)A sand-
wich ELISA /\]’\‘%ﬂ o729 AZo] 2 7HL} o= 93
A CMIel & O £& 5ol whe s Hols ARy &
£ £ (monoclonal) ETLZ4]9} & E(polyclonal) &A1 S |2
stz S £ 8, FAAste Zgel dA X3
ol Ut

AA7HA = oﬂﬁ”éfﬂr% EQZ oo & o, A% A

e

2ge] ol oM FA Yol By CM1o] EA)
8 7}sAS uﬁxﬂﬁ FE %M. E}EW Be go ﬁ%‘f&
23 dhs Frety A7 Y] BeE #H
& CM1S 84 Yol H%o}i AEA ] AR 9} ek}
o}l kAol zto] Sof 3t ALE FPste] o] 27

Ackel] lojAael Ml HE x| 2 FARA7E &
Y Eg 498 ZoF Algdh

g WA 2E 0 e B 27 g
Ao AlEHEY. B AFoAM = & —'.‘/\]/\Fﬂ ° i strepto—
avidin-AP (alkaline phosphatase)2} p-nitrophenylphosphate
(p-NPP)E o] &3ttt 2eju & A9 Aol A= A|A|
SFA] 923k O 1} streptoavidin-HRP (horse radish peroxidase)
9} tetramethyl benzidine (TMB)E- ©]-&-3F BFalut-g-o] 79
w) Al o] X 7&] A= o Us Aoz Elo]g
v lomz g% e Aol A= streptoavidin-HRP,
TMB Zuk8 A|~"H o2 AZkstux} s},

2 1 2 ¢

1. Park MA, Volcheck GW, Guarderas JC: Successful progressi-
ve challenge after a cutaneous reaction to imatinib mesylate
(Gleevec): a case report and review of the literature. Allergy
Asthma Proc 25;345-347, 2004

2. Kaneko T, Goto S, Kushima Y, Miyamoto Y, Eriguchi M,
Nieda M, Egawa K: A report of three patients treated with
immunocell therapy with imatinib mesylate. Anticancer Res

10.

11.

12.

13.

14.

15.

16.

17.

18.

ELISA kit by Using Novel Tumor Antigen, CM1 129

24;3303-3309, 2004

. Meier A, Reker S, Svane IM, Holten-Andersen L, Becker JC,

Sondergaard I, Andersen MH, Thor Straten P: Spontaneous
T-cell responses against peptides derived from the Taxol
resistance-associated gene-3 (TRAG-3) protein in cancer pati-
ents. Cancer Immunol Immunother 54;219-228, 2005

. Eklund JW, Kuzel TM: A review of recent findings invol-

ving intetleukin-2-based cancer therapy. Curr Opin Oncol 16;
542-546, 2004

. Riddell SR: Finding a place for tumot-specific T cells in tar-

geted cancer therapy. ] Exp Med 200;1533-1537, 2004 PMID:
15611285 [PubMed-indexed for MEDLINE]

. Han SL, Zhu GB, Yao ]G, Lan SH, Shao YF: Diagnosis and

surgical treatment of primary hepatic cholangiocarcinoma.
Hepatogastroenterology 52;348-351, 2005

. Schmidt LE, Dalhoff K: Alpha-fetoprotein is a predictor of

outcome in acetaminophen-induced liver injury. Hepatology
41;26-31, 2005

. Betber E, Pelley R, Siperstein AE: Predictors of survival after

radiofrequency thermal ablation of colorectal cancer meta-
stases to the liver: a prospective study. ] Clin Oncol 23;1358-
1364, 2005

. Kim D, Hur DY, Kim YS§, Lee K, Lee Y, Cho D, Kang

JS, Kim YI, Hahm E, Yang Y, Yoon S, Kim S, Lee WB,
Park HY, Kim YB, Hwang YI, Chang KY, Lee WJ: CM1
ligation initiates apoptosis in a caspase 8-dependent manner
in Ramos cells and in a mitochondria-controlled manner in
Raji cells. Hum Immunol 63;576-587, 2002

Hur DY, Kim §, Kim YI, Min HY, Kim DJ, Lee DS, Cho
D, Hwang YI, Hwang DH, Park SH, Ahn HK, Chang KY,
Kim YB, Lee WJ: CM1, a possible novel activation molecule
on human lymphocytes. Immunol Lett 74;95-102, 2002
Zwart W, Grickspoor A, Kuijl C, Marsman M, van Rheenen
J, Janssen H, Calafat |, van Ham M, Janssen L, van Lith M,
Jalink K, Neefjes J: Spatial separaton of HLA-DM/HLA-DR
interactions within MIIC and phagosome-induced immune
escape. Immunity 22;221-233, 2005

Mikyskova R, Bubenik J, Vonka V, Smahel M, Indrova M, Bie-
blova J, Simova J, Jandlova T: Immune escape phenotype of
HPV16-associated tumours: MHC class 1 expression changes
during progression and therapy. Int J Oncol 26;521-527, 2005
Cho D, Song H, Kim YM, Houh D, Hur DY, Park H, Yoon
D, Pyun KH, Lee W], Kurimoto M, Kim YB, Kim YS, Choi
I: Endogenous interleukin-18 modulates immune escape of
murine melanoma cells by regulating the expression of Fas
ligand and reactive oxygen intermediates. Cancer Res 60;
2703-2709, 2000

Li ZP, Fan SS, Zhang LN, Wang FC: Time-resolved che-
miluminescence technique for the microdetermination of
proteins based on their complexation with copper (II). Anal
Sci 20;1327-1331, 2004

Filipe P, Motliete P, Patterson LK, Hug GL, Maziere JC,
Freitas JP, Fernandes A, Santus R: Oxygen-copper (II) inter-
play in the repair of semi-oxidized urate by quercetin bound
to human serum albumin. Free Radic Res 38;295-301, 2004
Nakano E, Williamson MP, Williams NH, Powers HJ: Cop-
per-mediated LDL oxidation by homocysteine and related
compounds depends largely on copper ligation. Biochim Bio-
phys Acta 1688;33-42, 2004

Ishida Y, Kitagawa K, Goto K, Ohtani H: Solid sampling
technique for direct detection of condensed tannins in bark
by matrix-assisted laser desorption/ionization mass spectro-
metry. Rapid Commun Mass Spectrom 19;706-710, 2005
Puchala R, Min BR, Goetsch AL, Sahlu T: The effect of a
condensed tannin-containing forage on methane emission by
goats. ] Anim Sci 83;182-186, 2005



