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Abstract — We have reported that water-extracted Korean mistletoe (KM-110) had various biological activ-
ities such as antitumor and immunomodulatory activity, and the lectin fraction (KML-C) of the extract was
one of major factors related to its biological functions. In this paper, we produced murine monoclonal anti-
body (mAb) against KML-C. The mAbs obtained were largely classified into two groups according to spec-
ificity to KML-C and ML-I, a lectin from European mistletoe. One group mAbs (9H7-D10 and 3C2-1H4)
strongly reacted with KML-C, but not ML-L In contrast, another group mAbs (8B11-2C5, 8E12-3E9 and
5E10-F1) reacted with both KML-C and ML-1. The subisotypes of these mAbs were shown to be IgG1
(9H7-1D10, 3C2-1H4 and 8B11-2C5) or IgM (8E12-3E9 and 5E10-F1). To develop an assay system for
determination of the amount of KML-C, we established the sandwich ELISA (enzyme-linked immu-
nosorbent assay) method using these mAbs and horse radish peroxidase (HRP)-labelled mAbs. In various
combinations of the mAbs for coated antibody and detection antibody, the sandwich ELISA quantitatively
detected KML-C, showing the detection limit ranging from 7-5,000 ng/m. Especially, reproducibility (C.V)
of the sandwich ELISA, in which 8E12-3E9 was used for coating antibody and 8B11-2C5-HRP for detection
antibody, was 4.59-5.83 in intra assay, and 3.9-9.4 in inter assay.
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AlgixlZ — Bovine Serum albumin(BSA)®} -4t
739-40] lectin-1(ML-1)& Sigma(USARIelIA, Freund's
complete adjuvant(FCA)2} Freund's incomplete
adjuvantFIAY= Difco(USA)°IA, RPMI-1640 medium
3} fetal bovine serum(FBS)E= Gibco(Grand Island
NY)oll4], Horse radish peroxidase(HRP) cojugated
goat =2 rabbit anti-mouse IgG+A-+M, IgGl,
IgG2a, IgG2b, IgG3, IgMS Zymed' Lab(USA)°lA
Tt

HPAO|ZEE lectin®] &2| - KM-1102 27
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3, FgWge] HAF AgAdo] FEEEKM-110)
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cm)oll SHAA L, PBSEA] columne A3k, 0.1
M lactose”’} ¥3HE PBSE £&3I3ith & B4
PBS® F49&t, @& A% kit(Boehringer Mann-
heim)E o83l 5% A4 ¥, 1 mgmld] 552
B8l 20°Cell Bkt Aol AMgEliTt.
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Table I - Characterization of monoclonal antibodies to
KML-C produced by various hybridomas

Cross-reactivity”

hybridoma Sub-iso
KML-C ML-I type
polyclonal Ab 1.524 0.660
5E10 subclones F1 1.184 1.237 M
8B11 subclones 2C5  0.775 0.495 Gl
8E12 subclones 3E9  0.568 0.701 M
9H7 subclones D10 1.196 0.004 Gl

ACross-reactivity with KML-1 and ML-1 was expressed by
optical density in ELISA.
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8B11-2C58] A%+ #94 Aol lecting! ML-1
7} #& WS Yehiich. KML-Coll ot 2+
B0l g97l= ELISA%IA OD#ke]l NSB(non-
specific binding)®t} AA3] £ OD#, & 05014
& Yelis 550 4XE Irititen)E ek o,
IgGl typed FAI 9H7-D10S KML-Coll tisted]
oF 207}, ML-17H= wxpkgo] A3 JEHA] g,
8B11-2C59] A9+ 77k <F 15%F 2 217 AER
el whE IgM typed) @A) 8E12-3E9 W
5E10-F1-2 ML-1°] thgt 5kg4de] KML-Coll nlstd]
o7t =& ALS BIow A Arle= AUt oF
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Fig. 1 — Cross reactions of various mAbs with KML-C and ML-I. Microplate were coated with 2 pg/well of KML-C or ML-
1 in coating buffer. After blocking with 3% BSA, the wells were incubated with serial diluted each mAb. After
washing with PBS-Tween, the wells were added 2nd-Ab-HRP. Washed 3 times, the wells added TMB solution as
a substrate and the optical density was measured at 450 nm.
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Fig. 2 — Determination of concentration of mAb-HRP by
assayed direct ELISA. Serial diluted each mAb in
PBS was added to the wells coated with KML-C.
After incubation, the well were washed with
PBS-Tween and added substrate solution. The
OD value of well was measured at 450 nm.
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2 BEFFH YL Y% 9H7-DI0-HRP ¢ 8Bl11-
2C5-HRP?] 31X F=& 717} 20008] 2 5000812
A73I3rt.

Lectin H&& 2/8t Two-site sandwitch ELISA
-KML-Col| tigt BF4de A3eh] 98l ¢4
coating Ab®} HRP-conjugate?] ZFHHAAIE ZARBIY
t}h o] A¥S At 24 IgM typed /A A
(8E12-3E9, 5E10-F1)Z coating 3t &, ol %9
KML-CE 43, 9H7-D10-HRP ¥ 8BI11-2C5-HRP
& HSAY F dojA EFZME Fig. 3o AAsIA
t} 1 A IgM type?] &A= F HRP-conjugate
9} F2 ZFWAE el 74 A9do] Bo)
& 7FX= 9H7-D10ZAS 2Jgt KML-Ce] 3t &
AN 5E10-F19) coating A 70 ng/mio|Q,

2)8B11-2CS5-HRP

1.0 20
~@— SE10-Fi
—O— 8E12-3E9
0.8
1.5 |
0.6
L
2
g 1.0
fa)
o
0.4
05
0.2 —@— 5E10-F1
—O— 8E12-3E9
0.0 . , | 0.0 . . .
0.01 0.1 1 10 100 0.001 0.01 0.1 1 10

KML-C (pg/ml)

KML-C (ug/ml)

Fig. 3 — Comparision on dose response curve of KML-C measured by sandwich ELISA coated with IgM type mAbs. The
wells were coated with 5E10-F1 or 8E12-3E9. After incubation with KML-C, two types of conjugates, 9H7-D10-
HRP or 8B11-2C5-HRP, were added each well. The error bars indicate standard deviation.
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Fig. 4 — Comparilion on standard curve of KML-C assayed by sandwich ELISA coated with IgG1 type mAbs. 1) Coated
with 8B11-2C5 and detected with 9H7-D10-HRE, 2) Coated with 9H7-D10 and detected with 8B11-2C5-HRP The

error bars indicate standard deviation.

8E12-3E9 39| coating 27} 40 ngmi7HAS] e
£ X3t} ¥, 8B11-2C5-HRPe) 93t F3a9)
243 5E10-F12] coating 27 20 ng/mio|x,
8E12-3E9 |9} coating A%} 7 ng/mle] AEE
Epdo® T F9 EF 8E12-3E9 A coating 2
W7t AN e 23S el

KML-Coll tigt &34 2/3& 43k S oy
o2 IgGl1 type FAIE] 23S 3 AF-g HAE
Stk 9H10-D1 FAE coating & 8B11-2C5-HRPZ
A A7 KML-CO| A #AE sk ¢k 150 ng/
m/o| 91 3l, 8B11-2C5 FAE coating ¥ 9H7-D10-
HRPA| 2J%t assay@d ¥ KML-CY &4 AEEEs=
ok 40 ngmiZ JEFITHFig. 4).

Ht=d 9 3|58 (Reproducibility) ZA} — Coating
Ab%} detection Ab®] oj2] Fgle) 2Jsle] KML-Coll
O3t BFE3AE 2443 29 IgM typed] 8E12-3E9

coatingd}1. IgGl typeS 8B11-2C5-HRPE 7AA}
sandwich ELISA assay”} 71 953t 453
ok, webA o] BEAe o] g3t KML-CS #
e A Y AEE A ARY AP
SYE BT stellA mlE] 2)4e T2 KML-C
Z A8 F 2534 eirg KML-C 555 &%
St intra assay®} YT SEE AIEE 2EEl] &
A F 1 2AE 213 inter assayd] TS AA|
3}THTable 11, ). Intra assay:= KML-C AL
Ast WA 2000 ngollA 20 ng/midll Yoo
H3 22 55 1000 ng/ml, FIFEEQ 200
ng/ml, 18] 1 ¥]3A B FEQ 40 ngmid) 37HA
FEE Aot BAS At 7 sEAgE 747
20718 &33}5 2 KML-C A%ES 93 349
Agsle] U A3E Table [ol AASIITE Al7kx)
=29 KML-Cell tigl intra assay @3 CV 32

e i

=

Table II —Intra assay for the measurement of KML-C by sandwich ELISA

Group Expected value  Observed value cv Recovery Bias
(ng/mi) Mean £ SD (%) (%) (%)

High 1000 1010.5 £ 58.9 5.83 101.1 +1.1
Medium 200 1972 £ 10.3 522 98.6 -14
Low 40 392 = 1.8 4.59 98.0 +2.0
Mean 99.2 +0.8
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Table III —Inter assay for the measurement of KML-C by sandwich ELISA

Grou Expected value  Observed value cv Recovery Bias
P (ng/mi) Mean £ SD (%) (%) (%)

High 1000 1016.5 = 95.6 94 101.7 +1.7
Medium 200 2036 £ 7.9 39 101.8 +1.8
Low 40 385 + 2.7 7.0 96.3 -3.7

4599014 5.83%% 10%c|vlol €313, bias: B
08%= RYozA vlwd 953 ARE vERth
KML-Cell thst AdA APo=A 5L 5l i
slo] A|7he gaEldle] =A% inter assayt F 730
AxA 7330k A3l A8% KML-CY S54%F
S intra assay® $UT FEE ZARIGCHL 1 4
I CVEk2 Ao Zgg sl 1000, 200, 40
ng/m/ ZFolA 10%c| 2 JERG, bias®] ¢
1000 ng/m! ¥ 200 ng/mi%] Aol +biasE 40
ngm/¥ EEolME -biass YERISY Hd +0.19]
biasZ VERIoZA WREA] AYAN 5T ARE
239Jth(Table IID).
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= 2 34 TR FRE vw 97 AqH
9H7-D10 A7} KML-Collt BolF oz ghgsith=
2L KML-C= 34t lectingl ML-I#H= &7d3] o
£ 9447 (epitope)s 7HIthes Z& ulaiitt.
w3 8B11-2C5 A ¢ MLI ¥ KML-Ce
eAo) fAREIET o) KML-Ci= SAJel ML
o] 7K = $Ag U477t EARTE Fe T8
3= Axz YZHEQITh o)A dAttelld KML-C=
Fat A90] lectin T R ML-1#] 25
o, Bl 4 SN o7t sl e EAY
o] WA h!) KML-Ce A2 o 5719 lectin®]
239 ARoz kg vl KML-CE 75k &4
9] lectin AE-2 FEolA] WollMEs ML &2 54
& 7HE Aoz AAHT QR g
KML-CE 748 5709 lectin = ML-Igk= #
AzE Aozt 3o} AAA A7E7H} KML-C 43
B3} MLIE 593 lectino)d £+ ¢l AHISA
o1V weba] 9H7-D10 &2 3C2-H4 2] KML-
C Eol4 A= KML-CS MLIS F23< zeolg
PulslA| Fshe Az Ak o] AMlS &

2 7 @38 FHE ©]43t sandwich ELISAY
FNEe- 9H7-D10& detector ZANE ARE3lY] FHz4t
Eo]AHQ lectin FETHE AFsh= Wy, 19n
8B11-2C5 ZAE ©)&3l= KML-C o]gje] &4 7}
538} isoform lectin@ML-I 2 SA} lectin )8 4
3l /1A Wl thet sandwich ELISAYHS] 7Y
o] 75 Aoz AlgEsit) IgM type?] FAIE
capture antibody 2 A8 3¢, capture A &
9H7-D10-HRPS] Z&l <3t KML-CY AZdA7}
oF 40 ng/mio)%x, 8B11-2C5-HRP9}S] ZF-L oF
7 ngmlEA FFA oS e EANol
isoform lectinZbA] F&Fsh= R oF a7k v
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