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Changes of Lectin from Viscum coloratum by Fermentation
with Lactobacillus plantarum:
Effects of pH and Temperature, Sugar Specificity and Lymphocyte
Stimulting Activity
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Abstract— Lectin from mistletoe(Viscum coloratum) fermented by Lactobacillus plantarum was co-
mpared with the lectin from unfermented mistletoe. Agglunating activity of fermented mistletoe
was stable at pH 3.77~8.71, at temperature range of 0~40T and in the presence of 9 mental ions,
which results are similar to unfermented one, but less stable at pH 2.03~3.00 and more stable
at temperature 60~80C than lectin from unfermented one. Agglunating activity of lectin from
mistletoe fermented for 1 or 2 days and from fraction number 42~ 54 was not inhibited by all sugars
used except for lectin from fraction number 21~34. Mitogenic activity to murine lymphpocytes
of lectin from mistletoe was decreased by fermentation process.
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Rolm, Felodztd st o] e AFel wv) HA skl
7g-ape] o] whdol| AMg3F 7
lab(Denmark)ell 4 71542 Lactobacillus planta-
rum(Vege-Start 10)& AH&-3}gich
Al2f—Sephadex G-75+ Pharmacia Fine Chemi-
cals(Uppsala, Sweden)el 4, DEAE-Cellulose C 545
+ Fluka Chemie AG.o| 4 F-¢lsbdn, by £5&
H-z}ek marker®} D-galactosamine, N-acetyl-D-ga-

I~ Chr. Hansen’s

lactosamine-2 Sigma Chemical Co.ol| 4] 73] 3}¢1.c.
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ZAAZE 71-& Sephadex G-75 column(3.3X60
cmyol Falste] A olg AAshw, 49 F4L
5 BY YT $ARSOR Hlsldc) 49
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F okl A &S xabsigic) st
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glycine-HCI(pH 3.00), 25 mM citrate(pH 3.77), 25
mM citrate(pH 4.80), 25 mM tris-HCI(pH 7.48), 25
mM tris-HCI(pH 8.71), 25 mM carbonate(pH 9.68),
25 mM carbonate(pH 10.62)5- AF-4-3}3ic}. 16HU 2
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30%-7F ARl A7) F, FA AFE YA
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202 AR o 2 3Aslal 7} welldl] 2HUS] &
38 vehis 9 89 50 wE Ak, 1492k
, 3% YT B{ 50 WE sk 37
Cold 1417 A b HEEE wlsLsto]
A7 gHHe Ahishe afsholeh olul 34
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Helo| & 50|14 ~Fell o 47 3 Aela
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o} 200 mM<®] D-glucose, L(+)-arabinose, B-D
(—)-fructose, D-galactosamine, N-acetyl-D-galacto-
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samine, maltose, D-galactose, sucrose, lactose&-
well plateol] 50 W& 7}8ked 4Tl A 147k 9k-$-A] 71
¥, 3% AL HHY 50 wWE 7hsbeiv 37C whek

71ell A 1417} v oFAl A o 2R F B]alste] Ay
SHHE s A & U A4 o TR
EA)Ekdch

delo 2|E X= 2Y - 9= gz 3 =)
= Yo § = Pandolfin' 52} W& o] &3s}e] Al
Aléledrt. Crude extractE 7 o33l 718 A|g 8
gled 2159 ol dlgF mitogenic activity & 3
Aateict del Ll3) Con Ay H#H milipore o
HA) & B3 A AFske] AF8-3Hsd ol RPMI vl A]+=
carbonate 21E4-o] HEPESE 10 mMo] L1 2
7¥sta, gentamycin 14 mi/lE 718 o}g, 40%
NaOHE 7}3l pH 745 sto] o} 23t 5 5B ghs}o]
AH&-3Ledrh 10% serumtl X|+= 10% bovine calf se-
rum-g- 56Col| 4 30%-7F wiFgt & WJFHPsle] A}
£33k 150 gol 719) BIHA S RPIM vl 2o]
F5AA ARG RS 3|MEted 25X10° cell/mi7}
E| =2 3l3 1700 rpmel| A 1087 14 #2138 o8-
A Fol| 10% serum W= 2mlE 7}steich Well
plates] 100 W# ¥F&l7, A= S8 10w 7}
sto] 2 E3hgh &, 37Cel A 44]7F viokgk & MTT
assay 2} SRB assay& Al A]3lich

ofojidt =M — A= A& 2 mgell 6N HCI 0.1
mi% 7}ele] 98T A 8217k 7P EA A7) o, %)

gaelstel AFele 80CelAl 1547 AxAL
A SHEEo R el F ofulmAl AERAe
Falale] thest ge mom ¥ajshelch

HPLC: Beckmann 6300 system,
Column: Lithium methologis column, 2.6 mma¢ X
100, Mobile phase; Li-A, B, C buffer(Beckmann),
Sample size: 50 u/, Detector; Vis 440+570 nm,
Column temp; gradient 34~63C, Flow rate; 0.30

mi/min.
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Fig. 1—pH changes by fermentation.

Table I—-Effect of pH on hemagglutinating activity of
lectin purified by gel filtration

Residual activity(%)
0 1 2 31 32

pH(Buffer, 25 mM)

2.03(KCI-HCD) 25 12 12 12 25
3.00(Glycine-HCl) 25 12 12 12 25
3.77(Citrate) 100 100 100 100 100
4.84(Citrate) 100 100 100 100 100
7.48(Tris-HCI) 100 100 100 100 100
8.71(Tris-HCD) 100 100 100 100 100
9.68(Carbonate) 50 50 50 50 50
10.62(Carbonate) 0 0 0 0 0

0: unfermented sample

1: fermented sample for 1 day

2: fermented sample for 2 days

3-1: 42~54 fraction of fermented sample for 3 days
3-2: 21~34 fraction of fermented sample for 3 days

D~15000D(3 3] 5 42~54)0 4] vhep} i 39
A% thA] 66,000(%-3 5 21~25)5-22] &4e] gl
= Aol vjebytr) AR AfAte]e] AR S
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A -$-ate] ol = B-z2heF 66,000D2] = elo] disulfide 4
gtol] o3} 33,000D9] B-chain¥} 28,000D2] A-chain
o] eddx]o] glony, 1, 2, 3k wWAZE H-Abe]of
A Bejgl dele Fzjafo] 18,500D¢] i)

el g0l 0|3l pHO| Y& —pH 2.00~11.004}
olofl = 7 -§-Ate| Hwle] b 48 A4+ A7} Table
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ol vFehdiglcl pH 3.77~8.714Fe] o = 1,232 7}
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of) A= RWEI el Heh 32 AR AE F 21
~34 #39 49 50C7AE o] FHH L,
60Tl 4= 50% 5. 7HAshe, 70T A& &Ado] b
A8 glof At weby 1, 293} 37 WA A8
F ool ol Mz FAE Aer T4y

s
22,000D~15,000D 2] 42~54 ¥-3)o] wjuA Aol <}
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HEl @0l DlRlE FH0I29) FY— FEo) &L
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ARsh whRbAR HER ASAl)e] ARl
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Table I1—Effect of temperature on hemagglutinating
activity of lectin purified by gel filtration

Temperature Residual activity(%)

(©) 0 1 2 31 32
0 10 100 100 100 100
4 10 100 100 100 100
15 10 100 100 100 100
30 10 100 100 100 100
40 10 100 100 100 100
50 5 100 100 100 100
60 2 100 100 100 50
70 6 25 25 25 0
80 3 0 0 0
90 0 0 0 0

0: unfermented sample

1: fermented sample for 1 day

2: fermented sample for 2 days

3-1: 42~54 fraction of fermented sample for 3 days
3-2: 21~34 fraction of fermented sample for 3 days
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Teaperature( T)

Residual activity(%}
o
o
¥

: unfermented sample

¢ fermented sample for 1 day

: fermented sample for 2 days

: 42~54 fraction of fermented sample for 3 days
: 21~34 fraction of fermented sample for 3 days

Fig. 2—Effect of temperature on the lectin purified by
gel filtration.

X1t

A2l (Viscum.  album)oll 2] ¥-elgk f@=l  [[(m.w:
60,000D)+= D-galactose®} N-acetyl-D-galactosa-
minesl| Eo]Ao] glth= B el ulirsle] Bauj
I & A9 obulie st wdol §abado] ol
Aoz A7 14, 293 39 waxy Alg &
42~54 212 952 ol sl SolAd-E vlehf A

Table HI-Inhibition of lectin activity for human B
erythrocytes by sugars

Minimum concentration
(mM) of sugars completely
inhibiting 2 HU doses

Sugars
0 1 2 31 32
D-Glucose - - - = -
D-Galactose 5 - - - —
L(+)-Arabinose 0 - - - —
B-D(—)-Fructose - - = = -
Sucrose - - = - -
Maltose - - - - -
Lactose 50 - - 12

D-Galactosamine - - = - —
N-Acetyl-D-galactosa-
mine

0: unfermented sample

1: fermented sample for 1 day

2: fermented sample for 2 day

3-1: 42~54 fraction of fermented sample for 3 days
3-2: 21~-34 fraction of fermented sample for 3 days

rom o] 7 e fakitel el o)sh4] o]
SEgle b olule} o Agyelel 33 Fxt
gslo] 48] By HATE SHAIN Ve
gl e Eime] gt ddeke ez 3

Zgc},
3e7b MbEA|Z) AR F 21~34 REe 9Fe) o}
5

1o R e

5
Fol| 4] 125 mM¥] lactoseel] 2|&f xxt AHF &

Ho] A=t & o] Awl lactoseo] gk A7t
o4& etk WE o 18 of] °]3L G
Apzke] k= 74-‘4 °1X]“P A28 33 72
H3l7F B4 e-4 ok 4= qlo)h D-Glucose, D- galactose
D-galactosamine 3} N-acetyl—D-galactosamme°l] 2]

r°'jl

e HolAde] gle Ao Hop AR ¢k
A1z 7§-ob= e D-galactose wlodof So]Ad-S
7F=1a ]l A ekar, D-glucose vl el dis A& 5o
A& 7FA AL A 58 ok 47 ek =3 D-glucose

AR o Lo Al lactosed] wlado] Hol e AHs
=

BIET AT BEHant—2agh A8l
Aele] gyt A5 FEdaskE Concanavalin A
(0.075 pg/ulyob F7) vl 41§ slo] Table IV} 722

AxpE dodel wraskA] ok A E4i= MTT assay ¢t
SRB assay % tholl 4 Con ANt} v 2 &4d8 v}
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Table IV—Lymphocyte stimulating activity of lectin
purified from viscum coloratum

Mitogen MTT assay SRB assay
cocanavalin A 0.201 2.261
0 0.236 2.374
1 0.181 2.322
2 0.159 1.501
3-1 0.157 1.037
32 0.131 1.347

0: unfermented sampie

1: fermented sample for 1 day

2: fermented sample for 2 days

3-1: 42~54 fraction of fermented sample for 3 days
3-2: 21~34 fraction of fermented sample for 3 days

Table V—Percentages of amino acids in proteins pu-
rifed by anion exchange column chromatog-

raphy

Amino acids (A) (B)
Aspartic acid 8.10 5.46
Threonine 4.83 3.84
Serine 7.28 5.86
Glutamic acid 6.56 4.20
Proline 191 1.48
Glycine 8.94 10.13
Alanine 7.32 5.61
Valine 2.88 0.68
Methionine 0.34
Isoleucine 2.34 1.30
Leucine 6.20 3.20
Tyrosine 1.16 -
Phenylalanine 2.19
Histidine 34.07 53.25
Lysine 5.94 5.00

(A): proteins eluted from NaCl step-wise gradient(un-
fermented sample)

(B): proteins eluted from 0.15M NaCl step-wise gra-
dient(42~54 fraction of fermented sample for 3 days)

b ot kE R 4= A5 Con AR} whe A&
vhebich 53] 3917k A A8 42~54%4 9
SRB assay & ] ]?‘.f FIL EA Agly) ulg s} %3]
Ho)| upet gl PG ApGels Arh Hol s Aok
veputet lﬁib’r Bt gk 74-9-Akel(Iscador )7} £
A Ee) ARG oA gichs BaPvt ol A og Mo}
WS AS-Abe] o] o el aiAle) WEks v et
o & Ao Azhick

p
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dele] opulal 4 —wAA7A] G AR F
0.20M NdCMW %— ¥ bl AdA)a} 39 Ayl
A7 F 42~54%-2]9) 0.15M NaClell 4 &&% gt
W 2(B)2] ofv) ek 248 FAsto] 11 23 Table
Vol vFeledel H-3l(A), (B) £} histidine-& 34.07
%, 53.25% % 7} wol 3Hp-3kal 2).2.M, methionine,
tyrosine, phenylalanine> (A)ollnt laUB)o &= &
ek ekstet A 7)eds Aatel] ofahd F-E(A)el <
cycteineo| Eafsllo} =] L)rEPL]r’q U AR
Hol w9 H2 ofo] Ead Ao AY7Eict

a4 £

Lobagh Age] 92 Haska] 2 A 8o} vt
27422 pH 3.77~8.714bo]el| A+ sb4atar, pH
9.687} pH 10.62¢ 3= Hatdslelor, pH 2.03}
pH 3.000) 1= 1,24 7 vba gt Ajsef 3907 WAk
A8 F B3E 42~54(22,000D~15,000D)2]
Bl ghajo] b ElA] oF-2 Alme] Ao wWojy
ch 5.8k 60~80Col 4] A G A sz HEAEA] o
Aol wlal gbA gk Zlos vhebykon, (bRl 2l
W g sl Ao Sl 42~54 82 wlay
odof ab&lghe ok & U

2. 194, 207 AR Almo} 397 AR AR &
42~54 8- dE A o Alaeh wre] AR
ol el Sol g viehd #] ?;"lflﬂ% 3ol bk agk
’\]E’s. 3 21~34 #-3lo| dEle |actoseol wia| A3}

ol & vebllch ol AL # Hﬁel Hhdef 2fal 4]
JJLJOI el xlglom, o Agele] 32 vt H

3 il
350 Ba] A 3414 defel Axlat o Al
el ub) Aghsles o FExch
3 A ARy waEkr] oL Alaet e Con
ARt wre SIS viebllon, 3t R A8

F 42~54%-5)2] SRB assay - 4A2gF w5 54 A
27} b vh Al gl vheh | £4-5 Ab sk Akt
2 byt Zrefuh A RE A-xbel
(Iscador )7} Foka 22| A4S A Aghch= B.u*7}
iz Ao Mol wrAZH HfAtele] Yu)dde o
odqtefe} & Zlom Aok

Lgl 01 z]}:_ 7—] o8
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