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Immunoadjuvant Activity of Korean Mistletoe Lectin B-chain
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Abstract — Korean mistletoe Lectin (KML-C) is composed of A and B sub-chain. B chain binds to carbohydrates on cell sur-
face and A chain hinders translation and induces an apoptosis as a RIP (ribosome inactivating protein). KML-C has very strong
biological activities, it has seriously limits to use as a cancer therapy or adjuvant because of its toxicity to normal cells. This
study is therefore conducted to see if B chain of KML-C might have immunological activity, especially adjuvant activities with
less toxicity. We isolated B chain from KML-C using the lactose affinity chromatography, and examined their immunoadjuvant
activity. The isolated B-chain did not show any cytotoxicity against tumor cell, RAW264.7, and P388D1 while KML-C had
a very strong toxicity. This non-toxic effect was observed also by in-vivo study. Both humoral and cellular immunities were
observed ; the antibody titer was increased when the mice were immunized with B-chain used as adjuvant like Freund’s adju-
vant, indicating that B chain of mistletoe lectin alone might be used for adjuvant; it also increased DTH in cellular immunity.
These results suggest that B-chain of KML-C might be used for adjuvant used for the production of antibody or vaccine with

less toxicity.
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Ql Freund's complete adjuvant(FCA)= AP ¥ 23
A (Mycobacterium tuberculosis)®] M3E® %2 paraffin
oilol] Egk A= ol thet AgA= a3 B 73}
(emulsion)ol] ]38t &+ °] A4S == o8 7] &
ol st vl =& WAFHEAAE F=3h? FeAs
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phosphate buffer containing 0.85% NaCl. pH 7.3yl -83l¥
KML-CE 5% B-mercaptoethanolo] ¥%=5 FH] $ 25°Ce]|
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el Bchain2| M7|¥S - Lactose affinity chromatography
2 Fg¢ 98 B-chain®] H719% d3= Fig. 19 YEk
Wt 7195 A3 gt Ag-adolellA d'lel KML-C
S Z}7F A- 2 B-chain® & FAEE F 719 isoform =,
64 3 60 kDa®] ZAHFS 71K F 7jo] PR =, KML-
U % KML-LE 4= F 719 g9 25 galactose R
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382 SIS 64 kDadl H¥IQl KML-U= 2121 & 4
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< dlE]AlIZ] &, lactose affinity columnol] -8 % lactose
2 EEoIUS A5 clEHoEE F U] dRls st
= B-chain?] 34 3 33 kDa®] ZAFFS 711 F 7le] e
Hol Fg|=lofof g}, eyt 2 AFA T} lactose affinity
column®.Z #2]3+ B-chain> 2 34 kDa2] T Zo] &
=5 A4S Bt} ol2ldk Aol tigh At ol & A
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Fig. 1. Identification of the purified B-chain and separation of
B chain from KML-C. Lane 1, molecular weight standards;
Lane 2, KML-C; Lane 3, B chain. The samples were analyzed
by 15% SDS-PAGE.
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[ Fe QAR 2 o] FZ A KML-U2| §Fo]
KML-Lof| H]3}e] =719 77] 574l A T2 34 kDa2]
B-chain®] 2% ® A= Azt T o] fZ= KML-
CE 743k= F 7HA] B-chain®] Y#A|A] 42 As}shy
EX z0]?? Zo] 9]5le] 33-kDa®] B-chain®] lactose
columnel] 2= = Zlo] Algke Ao AyztEAnt. 2=t
B 28oA] KML-CEHE B-chaing 2 & #7]9%<]
A7t RolFE AL H4T T o] 2RISR E
B-chain®] &40 2 R AL BTl 2] A
o4 Exo) th3l A3 APt

In vivo 4 Z=Al — d¥l B-chain®| in vivo AL
KML-C3} Bl 2sl A&tk 3 sekele] vhe-2of |
% Kg@ KML-C ¥ Z29] B-chain Z}7} kg A5 9 100,
50 2 25 ugs FAFAFEIAL 5U7E AEE E ATl R
= S9E AENUTh AR Fofdl] 93 nhg-20] AEd]
5 AR A3, KML-CO 739 100 pgkes] Fo= 29
Aell, 50 ng/kge] FoI= 44A 9, 25 pgkeel Fo= 59
wol| Aol sule] ZF7F AFgst WHA, B-chain®] 73~ 100
pg/kge] FHiEE Foo] Agom A 7|7ke] 59 7F A}
sl wke-27F §IIT} (Table 1, p<0.0001, log-rank test ).
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wEta] KML-CO] Fodol] o]ate] 50%] mhe-227F Abged
T 3+ lethal dose(LDsy)%k< 25 pgkg ©13kQ! RE4A, B-
chain®] 7-5= 100 pg/kg o131 A5 Btk Al T
of oJgh npe-2o] AFE FARE AFE Hod KML-CO F
o F AE w29 A9 AP AR SIS AT LS
13l ¥hA| B-chain®] 73-9- Al #83 BE FxollA Al
SRR FE Bkt A SV e
B o3 AF 74 Aol Hale] KML-Co] Foid
w20 9S4l EAd0] At W wEnkg] ok
A (piloerection) F/ge] FE= Tt KML-Ce] Foio 2
St H2pg-2 AlFe 9]ste] AAkEE TNF-a9t 22 d%
’d cytokines®] FF A4kl o] gk wEREg-o] €11 Ao
2 AEHAT 22y B-chain®] 75, A&o] 283 3
3 FR1 100 pe/kgell A= e 74 ol de] AHEA
O ZA in vivodll A wIg- eHAS BF = A7)
B-chain?| MEZ=4 S - KML-C ¥ 1¢] B-chain®]
AE= Bde vheL HYAHEZFA RAW264.7 2
P388D1 Aol thste] ATt Ald 23 KML-Co]
Aol eJste] 50%2] AEEY &35 YElE AR F
%2l EDy, %> RAW264.7 2 P388DI1%IA 212} 40 ng/ml

Table I. Mortality in mice administrated intravenously with KML-C

Dose (ng/kg)
Days after treatement 25 50 100
KML-C B-chain KML-C B-chain KML-C B-chain
1 0/5 0/5 0/5 0/5 1/5 0/5
2 0/5 0/5 3/5 0/5 5/5 0/5
3 1/5 0/5 4/5 0/5 5/5 0/5
4 1/5 0/5 5/5 0/5 5/5 0/5
5 5/5 0/5 5/5 0/5 5/5 0/5
Final mortality (%) 100 0 100 0 100 0

A RAW264.7 B P388D1

120 1201
__ 1004 __ 100 }——i\I/i‘H——I
S S
z ™ -0- KML-C z ™ -0 KML-C
E 60+ -e- B-chain E 60+ -e- B-chain
= 401 = 40
S ]

201 201

c T T T L} T T e 1 1 L} T | T 1

16 31 63 125 25 50 100 16 31 63 125 25 50 100

Concentration (ng/ml)

Concentration (ng/ml)

Fig. 2. Cytotoxicity test of B chain compared with KML. A. After RAW264.7 (2x10%/well) was seeded into 96 well plate,
incubated the cells with samples for 48 hrs, and then treated XTT and detected with ELISA reader. B. P388D1 (2><104/well) is same

with A.
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2 3 ng/mlQl A3E H<Ql WHA, B-chain®] 73-%- Z}2F 100
ng/ml oFM = AEZ=A G357 gl (Fig. 2). 418 7t
Al Azl gt dgle] ME=A E3= A-chainoll ¢t
o]FofAH o] AL MEE 14sk= 917t = B-chain
o] T A o FolXint. whEhA Ag-4o] RS 74
3= ZFe] subunitq] A- 3 B-chain 50 2= f-2] 3k Al
TEAS Gk Rtk 7180 At dRsisi?
Z, B-chain®l] 9J3F AX5A g3fe] A4S HNx=A a3
£ 7F= A-chain®] &x4do] Qlo|r E AHS fsie] &
2 gt B-chain®] J¥A 0= FYEJE PAIsIATE o]
4 AFolA F=qt Aol EJ]E]_EF'_—_HH £2]% B-chain
S RAW264.7 thRIA|E2] FAMI & 7 EH*‘H]E% g
ASIAA nitric oxide(NO)YE AAsHE 7 ]*01 L HA
AT gle) Aol ojsle] AstE tH*W]
o] A4t Qo= o2 HESA] AkA~ F(reactive oxygen species;
ROS)S Arkste] &213h 3Hls Hellsh= 7152 S5
ot &, %Wﬂﬂ A2 Hg*&oF NO= A9
e 71550 SRRl AN 5 2ETRoR el
o4 Woukg-o] lweleS A "k o3k
Ae KML-CEHE 228t B-chaino| 3ol tigh &)
o]d HAFZ} aIE WY 7 AU 7FsAol IS
AlSFAAL, wheba] oln] ahgle] gt WS 37
H KML-C| 7}st A5uhga 722 H2hg-8 553
= 7Fs/3< AT
CHHZ SH2l0 CHEH &ALt B2 g2t - KML-CEF
g £2]3 B-chain®] w7 12l KLHO gk Al dwd
AAol WA= &5 AESIATE Aol S0l 22
AollA & B 22k oaf whE A7kl A A 7]
o) Ao}l ThmA sl 7he SFelo] et WANSS S
37] $l5le] &Ue S35 alumdl] Esl= WS
Q o}oq Al ;q] x{x}xlg._o_ =3 }\]7]‘— HT—]:H = /\}_g‘o}yﬂ i3]
T} weba] ol 3900) tigk B-chain®] 34N
e &3] AEE A% AIS3RI squalened] T
| §8lA7)= HHS AElsl9lT, B-chain®] BEZ7) &
= squalene®ll B-chaing E%ste] S f3AA HY
St wpg-20) v WEIR ). A 2T O Z5= parapin oil A
ol AFAE 73 Freuud's complete adjuvant (FCA)
& ARt
d37Z25 4 KLH &= #9722 KLH| B-chaing &
ste] Mgt 2 A Arka oAl frel g xfol7} <l
A=A FUTt. FellM AMEslE squalened] KLHE -3
]74 H g nh-2= KLH T W <ro] Blste] HxH
o 3FANE ST S Blow 7R Aol
EAZ F94L Bk 283 squalenedl B-chaing &%+
% &< KLH® 3 frsA1A WY g nl9-22= squalene
o2 JPAS Tt WS nhe-Ae HE WY 374
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x 3 KLH alone

S BB with FCA

Z A with S.Q

3 &= with B-chain

é El with S.Q + B-chain

N
N
-
IS

Weeks

Fig. 3. Effect of B chain on the production of KLH-specific
antibody. Five Balb/c mice per group were immunized s.c.
twice at the interval of 2 weeks with KLH, KLH+FCA,
KLH+Squalene, KLH+B chain or KLH+Squalene+B chain.
Data are shown as mean relative antibody titeration +SD
(**p<0.003, ***p<0.0001, n=7).
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¢
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(o4
ZElon, aah= 297 ASHAY (Fig 4). 234 &
9l KLHe| B-chain 7+ &315l] WS nfo-rt= Gojst
DTH A5 &37} A4 =] k@3 v] #AA)). DTHE
AZo7) wedukeo] gz A /‘]'?Fﬂifﬂ AA A 8ol
o)&to] 7H2bE A7 TS AT o) Fte] BAIskE
Thi-H| 27} 4248k cytokined] ©l5ke] 9S24 718}7]
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30 - -0- KLH alone
- -+ with S.Q.
S 251 -e- with S.Q + B-chain
o) .
é 20 4 -= with FCA
g
)
Ag—
[3)
Q
[72]
©
g
o
£

Days after intrafootpad injection

Fig. 4. Effect of B chain on cellular immune response raised
by KLH. Mice were immunized twice with KLH, KLH+FCA,
KLH+KML-C, KLH+Squalene, KLH+B, KLH+B+Squalene,
and subsequently injected i.f. with KLH at footpads 10 weeks
after the primary immunization. Data are shown as mean
relative swelling percent £SD (p<0.0001, n=10).
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