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Immunomodulating Effect of the Lectin from
Allomyrina dichotoma

Kyung Hee Jeune, Mi Yeun Jung, Soo Jeong Choi, Jong Wook Lee, Won Hark Park,
Se Hoon Cho', Seung Ho Lee' and See Ryun Chung"*
College of Science and 'College of Pharmacy, Yeungnam University, Kyongsan 712-749, Korea

Abstract — A lectin was purified from Allomyrina dichotoma (ADL) by physiological saline extraction,
ammonium sulfate fractionation, anion exchange column chromatography on DEAE Sephadex A-50 and
gel filtration column chromatography on Sephadex G-200. Several biochemical properties of ADL were
characterized as follows: ADL from gel filtration column chromatography showed single band on SDS-
PAGE. ADL agglutinated the erythrocytes of rabbit and human A, B, O, AB. Agglutinability was
relatively stable at basic pH, and was stable at temperature below 40°C. Agglutinability was not affected
by metal ions and EDTA. This lectin was proved to be a glycoprotein which contains 0.47% of sugars.
The molecular weight of ADL was estimated to be 97,000 dalton by SDS-PAGE. By amino acid
analysis, ADL exhibited high amounts of aspartic acid. The lectin's immunomodulating effect was
measured as cytokine production. The productions of 5 cytokines (IL-1ot, IL-2, IL-6, IFNy and TNFar)
from peripheral blood mononuclear cells were measured by ELISA. The lectin induced the highest
secretion of IL-2 at 8 hr, TNFo at 4 hr, and IFNy at 24hr, respectively. These results suggest that ADL
can elicit the production of detectable cytokines from PBMC.

Key words — lectin, Allomyrina dichotoma, cytokine, immunomodulator.
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AEXE - FrFdoladl Fol= F5rFdol &
& AFEAA FYste] dFAEE ARSI
(Photo. 1).

HEI(ADL)R| 22| R HH K A€ (Crudedd,
. ADL)® 28 Jeune 79 WEol wel am-
monium persulfae® ¥ HE-S FET ¥, DEAE
Sephadex A-50 columng EFA|A whild RS
NaCl®l #=E& 005M, 0.1 M, 0.15M, 02M, 0.3
M7 S7RA JEAFL, o] ke gL
280 nmel N FHEE 25tz HE B4L AP
o} F¥ g4o] UERd 005M NaCl £ Sar
torius ultramembrane¥} Aquacid Il 52 ©]-8-3}¢]
523812, ©]Z Sephadex G-200 columnoll E3}A)1A
g ol AE FAslEen, SRS F438t
o @& AAT F 7 £89] 94 E4S ARisl
0.1M NaCl #¥& ADLZ F3}3rh

HEgT S8Y ME - 999 YT 374 NE
2 U-shape microtiter plate(Falcon) Z}z}2] wello)
AHAET S0 E B, oo AlEE AHA well
of FYUg F AW wellelXFE A& 2l s)Ast
T, AAdeE AAste 2AS 3% 48T g4
7het] oA N7 AE HAA T 47t Ee
ngos Ay
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pHe| sk -kl F¥S pH 2~11 Al & 7}t
A oo 4N7F Fet 4°ColM FAAIZ] £ EdE
&3S AT

2z o8F M FElS 10~90°C H4Y 2=00A
3087 M &, A 990 A7 v ¥Y &
e

0|22 A& - Ba(OH),, CaCl,, FeCl, HgCl,
MgCl,, MnCl,, ZnCl, 53 2H& /41 EDTAS
0.05 mM~10 mMZ  ZA|5ted Zbzh 50w F s,
& 25 FaPez s H, 2 welld] Hd
29 50w 7tetEth 2 Yl 3% HETF £9
50 WS 7¥sk] AdollA] 3087 WIS Floll Al &
APe AT

olo[=At 24 —Simpson 79 Wil we} #
#E]l DEAE Sephadex A-502] 0.05M &3 Se-
phadex G-200¢] E3(ADL) 5& & 7Ax3d
2mg¥S AEH Fskz 6N-HCl 1.5 miE 713 &
A 7)AE Aoz AEI 115°CoA 2447 7}
FESAH. 7] 4HE2 3N-NaOH 1 mi= 5
et O, SRR AFE 235 AR
t}, ©]& loading buffer(0.2 M sodium citrate buffer,
pH 22) 1mil ] millipore(0.22 pm)E JFA|Z]
F, op| AR oAt AT TS AT
At

chYEl g2 BN —Lowry 509 wilel] wet &
3 GHERBSAYS EFFOE ARSI, 77t
ol NEE 540 ol RS S BE A3
TxozRE il g Bt

g Y 24 - ¥l 3 TS e AE B
Fo2 3lo] phenolsulfuric acid W'V o2 AAI3IY
o} 480 nmellM FFEE E95l) Mt 2o iy
o2 g L 4k

SDS-PAGE — LaemmliV¥'# © 2 discontinuous
buffer system®E AAIST}. Stacking gel resol-
ving gel& 22} 2.5%, 10%2] acrylamideZ 4|3}
I bis-acrylamide®} 0.8:302.% FH|§ H, A&+
SDS2} 2-mercaptoethanots 22t 2%, 5%= 718l
100°CellA] 5%-7F Agjste] WHAAIZIT

EZ G2 markerZFE myosin (211,000), B-ga-
lactosidase (122,000), bovine serum albumin (80,000),
ovalbumin (51,000), carbonic anhydrase (35,900), soy-
bean trypsin inhibitor (28,600), lysozyme (20,800)
& AT
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PBMCe| #a2| ¥ FX2| B - Jeune 5]
el wat A7e A4 290 o)4ke] HAS heparin
A2 (5~101U/ mhdted AP & FFe] AYelads
2 3|33 o] Ficoll-paquedt] 2~3uje} Ao m 2
AT ¥ 1,800 pmOE 3087+ AT 6T

Pasteur pipeties AMg-3t] PBMCES A2
Aoz BejAdez 33 A8l 10% FBS(fetal
bovine serum)’} F7}1E RPMI 16408 =)ol F-8-x]7
F HEFE 1X10°cellsymiE 235193t}

ADL Al SEY Bk, AlZHE 8BS - ADLS A
YLz B3 F 280mmolld FF=5) 2, 1,
0.5, 0.3, 0.1, 0.05, 0.005, 0.0005 5 SFA=Z FH
Eipri=g

24 well plated] MEFE 1X10°cells/mlZ ZX 3+
PBMCE 1 m¥ E53517 558 ADLE 7F welld
100u2 go] HEAl71AL 37°C, CO, incubatorollA]
v st

AR AIZPE WES-S Yol y] 9] WS- AI7RS |,
4, 8, 24, 48, 72 & 96A|7He] THA|Z EAslw 2
AR AEE FAs1T

ELISA - &4%7} 2, 1, 05, 0.3, 0.1, 0.05, 0.005,
0.0005%! ADL 5 uke AA %5 44ske] PBMC
£ A=A T AR A 1,600 pmeE 1
7 QAR & AEad dEds FHs) 7
H A 8E 4819tk ELISAE sandwich g 'Yo2
AASE e BNy, IL-lo, IL2, IL-6 @ TNFod)
T/ ARlEFRRIS thidez AA|E%.

zyzre] AplEZIGIe 2 ¥ AE 96 well plate
of A|RE 50w EF35F3L biotinylated antibody S
50w AH7¥ 20~25°CellA 3AIZE wlEAZl & A1F
4Fgdo =z 33 AHIHTE 7|9 streptavidin-
HRP(horseradish peroxidase) conjugate® 100 W 3
718l 20~25°CellA 3087F A7 M1E 3 TMB
(tetramethyl benzidine) substrate 100 /= A8}

TMB 8hg-2 20~25°CellA} 3087 3AIZ] & ub
SAXNOZ w8 FTHA|A ELISA readerS ARE-
] 450 nmell M SFEE S

ZAE ST A2 ov] e BE BeE R

B F pg/miys AT
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Fig. 1. Elution profile of Allomyrina dichotoma crude
lectins on DEAE Sephadex A-50 column (3<40cm)

chromatography (absorbance at 280nm: —, lectin
activity: —e—e, salt gradient: -—- , flow rate: 24 mi/hr).
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Fig. 2. Elution profile of 0.05M fraction from DEAE
Sephadex A-50 column on Sephadex G-200 column (1.0
X19cm) chromatography (absorbance at 280 nm: O-0,
lectin activity: —e—e, flowrate:12 mi/hr).

of o8t x| —# g9 gl 2¥5A]<] DEAE
Sephadex A-50 column®® A3} Fig. 134 2
AIE d9ch 25mM Tris-HCl 5N (pH 7.4)°1
NaCle] 358 ¢HAZo® Z7ZE 1 005M £
YoM 7Pg gt de E4e vERl 005M £8E
< oz 9L Ee HASAT

Sephadex G-200 column chromatographydil
o[t &M —DEAE Sephadex A-50 column®] 0.05M
B3 Sephadex G-200 column®2 AA|3l Fig.
29} 7Z+e ARE AAUTH 0.1M NaCle T3 25
mM Tris-HCl ¢ (pH 7402 33214 2 3
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Table L Specificity of ADL on agglutination of erythro-
cytes of human and rabbit

Kor. J. Pharmacogn.

Table ITI. Amino acid composition of Allomyrina di-
chotoma Lectin

Species Cell agglutinating activity (HU)
Human A Type 64
B 64
(o) 64
AB 2,048
Rabbit 128

Table II. Effect of pH on hemagglutinating activity of
crude lectin from Allomyrina dichotoma

Hemagglutinatin

Buffer activgi%y (HU) ¢
25mM KCI1-HCl Buffer 218 16
25mM Glycine-HCl Buffer  3.18 16
25mM Citrate Buffer 4.16 16
25mM Citrate Buffer 5.35 32
25mM Phosphate Buffer 6.54 32
25mM Tris-HCl Buffer 740 16
25mM Tris-HCl Buffer 8.71 16
25mM Carbonate Buffer 9.62 16
25mM Carbonate Buffer 10.08 16

Azt 2E A83N ST AR 2 F AL
@ AYT7 ABFA 7ME B2 848 YUehit
(Table T).

pHS| Y& —pH Wsle] & A5Fdo] H H¥
o] A¥F 218 Wsle Table T8} 2UTH 732HpH
2~4), T4 2 2k A7IpH 7-9), IE71(pH 10)°1A4]
=5 98 240) 3T

20| ik - AsFdo] M YRl 2k WE

~—

[HU)

T T ol
Q0 23] &

Temp

=}
R

Fig. 3. Effect of temperature on hemagglutinating activity
of crude lectin from Allomyrina dichotoma.

Amino Crude Lectin ADL
acid Amount % Amount %
Asp 7.04 10.08 7.34 12.18
Thr 3.66 5.24 3.09 5.13
Ser 3.49 5 4.7 7.8
Glu 5.44 7.78 2.8 4.65
Pro 2.68 3.84 1.84 3.05
Gly 429 6.15 41 6.80
Ala 3.57 5.12 2.40 3.97
Cys ND ND ND ND
Val 4.48 6.42 371 6.16
Met 0.75 1.08 1.40 2.32
Iso 3.57 5.12 2.60 431
Leu 4.88 7 33 5.47
Tyr 3.51 5.03 2.3 3.82
Phe 3.65 5.23 3.77 6.26
His 1.86 2.67 1.36 2.26
Lys 5.51 7.88 4.55 7.55
Amm 7.51 10.76 911 1512
Arg 391 5.61 1.90 3.15
mfl‘;‘a;d , 698 100 6027 100

Amount: nmol
Aspartic acid = Asp +Asn, Glutamic acid = Glu + GIn
*ND : Not detected

YT Q8] Halke Fig 3% 234t 40°O7HA =
orgaom 50°ColM Aol 7HAskr] AAskd 80
colx Hel Eado] eE] A=

3% 0|20] Ysk -Ba(OH), CaCl,, FeCl,, HgCl,
MgCL, MnCL, ZnCl, 53} EDTAZ 005mM B%
M FE] 10mM 7HAe) WA AR A, A
Zdlo] HEl (ALD)9] @Al T4 o2& o7 o
Fe FA Gt

OlolicAt 84 — ADLo e op|=At 2SS &
23 A3 Table M 294t # FEX ADL=E
AA 7t BFE aspattic acid, serine, methionine%
phenylalanine 59 ¥ F713H% ™, alanine,
arginine, glutamic acid, leucine, tyrosine5%] g2
3] 72230, cysteine] =417} BR1=A] F3t
t}h w3k Ak olm:=Ake) aspartic acid’t 7P E
g VEpiich

EHHE B BN - A5FYo] §F 86.88z2

extraction® #. FEL 735077 mgel TR U
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Table IV. Purification of the lectin from Allomyrina dichotoma
e Total Protein Total Activity  Specific Activity  Purification Recovery

Purification step (mg) (units X 10°) (units/mg) (fold) (%)
Extration 2,864.8 1,847.3 645 1 100
Salt fractionation 735.077 666 906.02 14 36
0.05M fraction of
DEAE Sephadex A-50 9 154 17,111 27 8.5
Sephadex G-200(ADL) 0.18 49.9 277,222 429 27

*The procedure started with 86.88 g of alive Allomyrina dichotoma

©™, DEAE Sephadex A-502] 0.05M EEorx&=
9mgd] F¥lo] LEHAULL, HF FAE ADLY] T
A THLE 0.18 mgeIUtH(Table V).

¥ Y 24 -3 FHS 5% 49 ZA-
ADLZ 047%°] 3& TAs dohidz gz

SDS-PAGE - “=7%1c] d8le] A DAl we
7} 284 SDS-PAGESH A3} Photo 29 Z2kTh Hl
e o] bandE YERARY AA|Ho] uhebA
band 7} SR HF HA¥ ADLNA single
band7} YEh} 7P Ao S22 13 4 AU
EAFFE 97,000 dalton® 2 =74 =T}

Photo 1. A: Alive material of Allomyrina dichotoma.
B: Dried material of Allomyrina dichotoma.

ADL AIE ST P8 - AE89] AM8EY =5
AA 37 98 ADLE A ETE FAT &
280 nmoll Al &F=7F 2, 1, 03, 0.1, 0.05, 0.005,
0.00052 AE3ld PBMCE AF3 & o|& 1, 4,
8, 24, 48, 72 E 9oATHNER whgE A3 §E%
29} 19044%E PBMC7Y ADLS) SA¢) 93] 2% =}
Fgo] Fz= o] AETRIY] WS & T ®l
Fom yux il dAY FEE FoA IL-1o9t
IL-22 §3% 0005004 AplE7RRIS BT + 3
= FA T 235U, PN} TNFos 3%
0.3914 ARlEFRIS AT ¢ e AA w2 4
A=A

ADLe| BESA[ZIO| E AO|EFIRl MiJokal -
ADLE thelst A7) 27304 PBMCS ¥HE-A1T]
WA IL-la, IL-2, IL-6, TNFo2} PNy Ale|E7}
Q) AP ES ELISA WHHoZ ERIsIHom 1 4
=2 1, 4, 8, 24, 48, 72, 96 A7kl wh 24319
TH(Table V).

IL-12 $3% 0005904 WHg=7191 AT 7-H

Table V. Cytokine productions from PBMC stimulated
with ADL were analyzed by ELISA

Reaction time Amounts (pg/ml) of cytokine

(hours) IL-1cx IL-2 TNFo IEN
1 12.02 13243 21.88 25.82

4 3581 13583 69.02 27.04

8 97.27 15848 64.71 31.84
24 11535 13521 2773 32.81
48 223.87 118.85 22.65 27.73
72 399.02 89.13 22.64 27.54
96 49431 9078 14.16 27.73

* ADL concentration was determined by optical density
OD of IL-1o and IL-2 are 0.005; OD of TNFa and IFNy
are 0.3
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B35 BHoH olF A% 96A7EA] o A

L2+ 2% 0005914 ¥hs- 1717 SH3E 738t
Al AA=AA AIZHNel 7 AR Al EFIRL A4
T HAoH I F A3 HAEHo] 7oA o) F R
& 7hAsith

IL-6= ADLS &35 0.0005 °)sllM % 2 A4
ol 7R 2¥" ¥ ELISA readerd) 23
AR ol delld 96A 7R Ald: eIt TNFo
= ADLS 3% 0304 718 A& Aol v
Eistom vk 4o T e AT B
3, 1 BT T2 A

IFNy:= ADLS] &35 03914 2477k 713
A% AIEIRI BATE Bed, 1 Adse
48717 243t

1 &

D7l 7HAgke] X go] &Fo] Uriz LEA
°kg o2 ARHI = FA-Fdo] 45E AFx
A T3k S e AAS W Zmo)
Al &50l AeA Yotz Aegege] 5 e
o] Malstd 54 2 Al|EFRIY AEAE Y
3l M7 FAERE 4Fsl2Al s

£ AFoA AR AeFe] dH€elst ADL,
Sephadex G-200 column®] A WA £3)& 047%2)
g ekl v FEYERAM galactosedl] E-o)A
ol Y Al AETF ABFol /M & FES U
Eille 99 4EYo] Ax2 wazlon, B A3
A BAGAS AXNEA 4200 BAEHYL 2 A
=53 98 ARL 27% IA5dArh £E SDS-
PAGEd 93] ¢=3R1 B Ex3E A8 F3
A7+ AP wel ADLo| single band2 VFER}
TAEAR AAEAS I on, BA ke o
97,0002 =3 = 9]t}

ADLY) gt S0l a8 243 2 A3 3%
ol2-2 A4Fdo] Hrle] By ol EH FFFL 1|
A FEE AT F Yhen, AL ot
ADLE& 420 WX|3o2H o] Yol o pH
5~6 Atolg] fFHoR EMI o Ak J)5E
38§ e 7Fee] IS & F YT 2%
Wil 40°C7A = EA4o] siey 50°C o4t
e B4l FH ZaEe] 80°CHM FAdo] ¢
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3] 2glgo] JAE S H|ZH 2% T HRle
2 WA

oluAl BAoll ADLE AAHog FA oln
eAto] thi-Eoll oL} Ak ohmliate] EHEfo] G
A ot kR BE o' AAIEST

ADLEZ PBMCE A% F AI7PH vbgelA IL-
loe WH827190 WNZHRE e A85E BIe
] o]F WhgAIZE 96A17HIZEA 1 AAdSe] F4 9
Z7kl A&ES BEn) IL-25 9k sA 7o) 7}
Z A3 Ao|EFRI S Holi 1 F AA3]
AaE o] 12/ 7| FREHE 3243 ZAHUTh

HhSA bl whE AlO|EFIR] A el AT B
& TNFo®] 7%, Candida albicans®l] ™3 PBMCY
2z ol YZ 79 TNFo Fie5ol #3 Kim §°
o] Bwel BEuHA Yo thet Lee 59 2)3)
TNFor} 271 HESAIZbl Y o] ks, 1 o]
Folls E450] Hojd the Al|EFII HsiA &
A7) kgl AlolEFRIYe] ER1E vt U
E A¥olMe] ADL A= &3 TNFoo) W %
T Kim 5% Lee59 A% A7 Yxgte #@sl
At ‘

IL-1, TNFo 283 IL-6= A2 4& 2830,
BHolu} 3ok 5o MG B0l olA AR #
22 g3} FAl IL-1014 TNFoe XA HIGA|
IL-68 F=T0h 48 AL IL-10] 7P 78l
Zgdtky Rud b s, B AT IL-1
I 67t AEHoE FleA 28-S B, 53]
IL-6= 0.5 pugmi®] F=0lsllAE Al EFIR] A4
ol ol s RFEES Bot IL-13 IL-6% A%
e AR AR ARRHA

IL-27} IENye] BulE fxdths o894 2
o) IL-29F IFNy 25 BFSAIZE 48A1771A] Alol 7}
9l A%l RAYL, IL-27} 2719 e ddE
5 IFNy 285 Ao® Hol ATAPNE 9=
3l ZAoE AAEERACH

ol de] AN FeFdo] d=l(ADLS AT
Hol|BEAl O 249 A4S F3f3le] PBMCERE 7
F APIETRIE A3 fEAZ LT US
o] I AYE Ao|EFRIS Ele] PBMC
ZRE vg 9ozl Aol #H|Ee Aeo| ohg
ADLE #A=E o] AlZo] Add AYS ¢ + A
Atk

=3

s

1ol A4Edo] §57 Do 4ol
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B C

Photo 2. SDS-polyacrylamide gel electrophoretic patterns
of ADL.

Lane A: Molecular weights of standard were given as
follows: 1, myosin (211,000); 2, [-galactosidase
(122,000); 3, bovine serum albumin (80,000); 4,
ovalbumin (51,000); 5, carbonic anhydrase (35,900); 6,
soybean trypsin inhibitor (28,600); 7, lysozyme (20,800).
Lane B: crude Lectin, OD=58.

Lane C: ADL after Sephadex G-200: OD=2.

R3S B3l APAE A3t AN 45EDo] f
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