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Effect of Mung Bean Lectin(MBL) on Cytokine Gene Expression
from Human Peripheral Blood Mononuclear Cells

Kyung Hee Jeune', Mong Gi An’, Su Min Jung, Kyung Min Choi,
Seung Ho Lee and See Ryun Chung*

"College of Science, *Yeungnam University Hospital and College of Pharmacy,
Yeungnam University, Taegu/Kyongsan 712-749, Korea

Abstract — New lectins have been isolated and purified from mung bean (Phaseolus radiatus)
through physiological saline extraction, ammonium sulfate salt fractionation and column chro-
matographies. Ion exchanger were eluted by linear salt gradient and then further purified through
gel filtration. Thus obtained lectin named as MBL. The gene expressions of 5 cytokines (IL-1, IL-
2, I1-6, TNF-o and IFN-y) from human peripheral blood mononuclear cells (PBMC) stimulated
with MBL were investigated by using reverse transcription polymerase chain reaction (RT-PCR).
PBMC (1 X106 cells/ml) isolated from healthy volunteers were stimulated with lectins (4 mg/m/)
for various time intervals (1 to 96 hrs). After each of the various stimulated times, total RNA was
isolated and assessed for different cytokines mRNA by RT-PCR. The mRNA encoding IL-1, IL-2
were detected continuously from 1 to 20 hrs, and IL-6 was detected up to 24 hrs. But the mRNA
encoding I[FN-y and TNF-o were detected to 8 hours only and showed short time response com-
pared with other cytokines. The significant expression of all cytokines mRNA were observed at 4
hrs. These results suggested that MBL, as inducer of cytokines could elicit detectable cytokine

mRNA from PBMC.

Key words — Mung bean Phaseolus radiatus lectins(MBL); human peripheral blood mononuclear
cells (PBMC); cytokine gene expression; RT-PCR.
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#F 30kDel3le] Hete|=1) FAHARA o] -4
Aol 21848 kd=(10°~10"9E 7R B2 107~10"
molfe] S| E AHE TAE epirt? o5
2 @A Holx 6049F ool S HEA glom
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A8 B - =5 (Mung bean, Phaseolus radia-
tus, Leguminosae)y= sl Fzolr] Aajst
& 75 A¥ A5E ARSI

Alef —DEAE Sephadex A-50, Sephadex G-100,
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Acrylamide(N, N-methylene-bisacrylamide), TEMED
(N, N, N, N-tetramethyl ethylene diamine), SDS
(sodium dodesyl sulfate) 52 Sigma, USA%IA, Coo-
massie brilliant blue R-250, Aquacide & Calbiochem
Behring Corp., USA%|A, Ficoll-Hypaque2 Pharmacia
Biotech, Sweden®ll4], Ultraspec II+= Biotec Labora-
tories INC., USA°|A, RT-PCR kit = .Perkin Elmer,
USA°IA, 123bp DNA ladder= Gibco BRL, USA
A}, Interleukin-1 beta human, ELISA system &
Amersham, Englandol 4, 18]35 Primers SAIT g}
o e Astet wd ® s AFER)ANA &
e AL FR3.2™ 2 Primer Sequencet TR
2 234k

human Glyceraldehyde-3-Phosphatedehydrogenase
(GAPDH, 250bp)

(5"5-GTCAT GAGCC CTTCC ACGAT GC-3'

3)5-GAATC TACTG GCGTC TTCAC C-3'

human Interleukin-1 (IL-1, 420bp)

(6)5-GTCTC TGAAT CAGAA ATCCT TCTAT C3

(3)5-CATGT CAAAT TTCAC TGCTT CATCC-3

human Interleukin-2 (IL-2, 458bp)

(6)5-ATGTA CAGGA TGCAA CTCCT GTCTT-3'

(3)5-GTTAG TGTTG AGATG ATGCT TTGAC-3

human Intereukin-6 (IL-6, 628bp)

(5)5-ATGAA CTCCT TCTCC ACAAG CGC-3'

(3)5-GAAGA GCCCT CAGGC TGGAC TG-3'

human Tumor necrosis factor-o. (TNF-o, 695bp)

(6)5-ATGAG CACTG AAAGC ATGAT CCGG-3

(3)5-GCAAT GATCC CAAAG TAGAC CTGCC C-3

human Interferon-y (IFN-y, 494bp)

(5)5-ATGAA ATATA CAAGT TATAT CTTGG
CTTT-3

3)5-GATGC TCTTC GACCT CGAAA CAGCA T3

2 99 BE AGES EFUA dF AR AR
st

77| -3 AH8-3 32 7]7]= Chromatography
system : Gradifrac, Pharmacia, Sweden; Ultrafiltration
apparatus : Minitan, Millipore, USA; Electrophoresis
apparatus : Hoefer, USA & LKB 2001, Sweden;
Spectrophotometer : Ultraspce III, Pharmacia, Swe-
den; Clean bench : Vision, Korea; CO, Incubator :
Shel-Lab, USA; Thermal cycler : Perkin Elmer, USA;
UV-transilluminator : TFX-20M, France; Autoclave :

Vision, Korea; Plate reader : Bio-rad, USA; Plate
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washer: Bio-rad, USA %o]3ic}.
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ARE AR

Crude Ele| 22| - Crude ¥¥ (crude MBL)
o] 8= ChungSe Wzl Jgads 32,
FIUEFHA, AR, 9 Tl wes A
3t

DEAE Sephadex A-50 ion exchange chroma-
tography — 25 mM Tris-HCl (pH 7.4) ¢ o2 0]
2] WYAIAT DEAE Sephadex A-50 column (Phar-
macia, 2.6X40 cm)°ll crude MBLS 93137 72-2 ¢
FN o2 AAEIATE DA AJE-S Gradifrac System
= ©]-§-3}9] linear gradient® {F&A17 7+ £33
280 nmelM FREE St g s 9w
S 2 RIS

Sephadex G-100 gel filtration —0.1M NaCl&
3 25 mM Tris-HCl g5 02 nig] FBHAAE
Sephadex G-100 column (Bio-rad, 1.8X100 cm)<ll
Aol de 98 84 32 ultrafiltration
Aquacide I 5& ©]83l T30 72 5oz
FAANZ & £ fEAA 42 7t B3 dyw)
TUT PR FHEe} BHE A H 538
At o] el A2 #Elg MBLe)E} skt

SDS-polyacrylamide gel electrophoresis —Lae-
mmli¢} King™e] WPH0 2 discontinuous buffer system
o= A3 stacking gelZ} running gele- 747t
4%, 12.5% polyacrylamide gel= stjom Yoo
0.1% SDSE &-53F 0.156M Tris-glycine (pH 8.6)& A}
2319tk Al 5.9} standard protein markers= sample
buffer(0.125M Tiis-HCl, 4% SDS, 20% gly- cerol, 2%
2-mercaptoethanol)¢} 1 : 1 Eg&2 100°C oA 387¢
7rgste] MAAIZL F geloll FAslc) ARt
2 AL PAGES} ke WP o 2 AAsIsl o standard
protein marker2+ phosphorylase B(97,4000), se-
rum albumin(66,200), ovalbumin(45,000), carbonic
anhydrase(31,000), trypsin inhibitor(21,500), lyso-
zyme (14,400 ARE3IATE (unit; Dalton).

Sxgo cEMZ(PBMC)R| 22| —Leese) Wby
Pg ggsl] AT 49 2~3Pez BY T
4L heparin(10lU/m) X 3 7 F3F9] A
AFe2 8148le] Ficoll-Hypaqued] Z3HA17] AL
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1800 rpmellA] 3087 YAERIAAT HiFo o=}t
E#]¥ PBMC (peripheral blood mononuclear cells)
T2 A AEsEE 5 2 AlHsa 10% FBS
(fetal bovine serum)& F-F3t RPMI 1640 sy
ol 1x10°cellymio] HEE F-FAIATH AE2] BE
< ZF GAA trypan blueZ I3t AEE
95% ol¢d-e FRIFAL A AR

glElo] 5= W AlZEHIS - WA ARIETRI /4
A+ HEe S5 dR1e] A% w=E 23] HAsiA
280 nmol|A] FF=7F 47 4.0, 20, 0571 HEE
A% 99 gog Fulsked PBMCSE whgAIF T
24-well plate (flat bottom)2] z} wello] PBMC
1ImAS B33 5 s 9R 100 wiwel)S A7)
o] 37°CollAl 1~20 AIZFE<E ¥REAIT| AL FA s}
o]EZNE] RNAE H-slfith. Alkxjoldl] whE uh
&2 Amgml FEANA $gk FUT WHE 1, 4,
8, 24, 48, 72, 96 At 2 AFHH.

RNA2| 82| - 5% 2 A|7hd=2 +4% PBMCE
FE RNA¢l #3& Ulraspec-II RNA isolation
system o848ttt £713 PBMCS 0.1% DE-
PC(diethyl pyrocarbonate)E -3+ PBSE 3~43]
AAg 7 fAEesie] dojR MEe| Ultraspec-I
RNA 900wE 713 €43 A=Al & CHClL
100 WS P3 —20°Col 1527+ HX)8lsiT). 12000
rpmolA] 1587 4R e H 58 FHsly 7%
9} isopropanoks H7}ste] —20°C oA oF 1Ak Wb
218tk oAl e Ete] RNA #dS 42
75% ethanolg $H-3F DEPC g0 2 Aj&sly 2
FatollA AzAA 0.1% DEPC M3 7550 =
At 243 RNAE 260 nmollA A3l 5%
A A AR

cDNA2| BH1 S§ig4 QiMjUlE - RNA® Tt
3 o] ¢DNAZ JZAZTE & 100 pg/mic] =
=2 %43 RNA 15wWE #H3| RT-reaction mix-
turee} T F L9lol) Whe Tt E S
S %7 218l mineral oil 50 WE FHAF|L ther-
mal cyclertHoll Al 42°Coll A} 15%, 99°CellA] 537,
5°CollA] il wA|Z vES-A)Z UL RT-reaction mix-
turex= 5mM MgCl, 50mM KCl, 10mM Tiis-
HCIpH 8.3) 1mM® dNTP 4%, RNase inhi-
bitor(1 U/ul), murine leukemia virus reverse tran-
scriptase(2.5 U/ul), 2.5uM Oligo[dT1(16 menE
AE AA 85t HeE EFsITh

RNAZEE] 9HAME ¢cDNAS PCR master mix-
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ture 39 Wet 5% 2] AolEFIIY Widh 0.2uM2
primerE 247} F7iste] FRlEA AHS-S AAIE)
$th. PCR master mixture®] +4L 2mM Mg
Cl, 50mM KCl, 10mM Tris-HCI(pH 8.3), taq
polymerase(1.25U/50u)9t Ed SH<5-E AA 394
7t H&=E E33819. House keeping genel 2+
GAPDH(glyceraldehyde-3-phosphate  dehydrogenase)
£ A3l F9Ha4 Aduke-S thermal cycler
WellA 353] SFHUIL 7} cycled] 82 94°CollA
187k B848 (= wAdsh T4, 60°ColA 17
kel AES QA 72°ColA 15871 et
< dA=Z Sk

ZZ% DNAE 15% agarose gel(ethidium bro-
mide 1p/miA7}) ol 871958 AAsIaT o]
w $Egdogr= 05X TBE(Tris-Borate)E AR2-3}
o 100 voltoll A 4587+ A71¥5E AAstAeH
marker2+ 123 bp DNA ladderE ©]&-3}93c}.

2 ®

HIEl #4 - Crude MBLY thdled Al 2 E7)
o] AHEyo} A vige] duyERe 49 4%
ZAFeE Ast Alge] A, B, O, AB & 259 E7]9]
AT gt trypsin 22| ¥ FAQlo) &
A& VERNA] Ftar AF wge] Ftel] thafA
T 3 &S vehlol Chung 579 A7 Axst
Attt

DEAE Sephadex A-50 ion exchange chroma-
tography EX| - Crude MBLS DEAE Sephadex A-
50 columunol| &85l Fig. 13} 22 435 At
o] 25 mM Tris HCl &4 0~0.3M NaCll ©]
EEF dF302 FTA HEA FHE el
H T3 24 E¥E 4E F AAKe]s MBL-
I, MBL-II).

Sephadex G-100 gel fiitration &X| — Fig.- 1°l]
A E84& Jepd MBL-IE F&A71 3 01M
NaCle 33t 25 mM Tris-HCl $-o)) F2A)AA
Sephadex G-100 columnel] Y3k F2A17) Axh=
Fig. 29} Zgkomn oju &47F-2 MBLolg} 315ith

SDS-polyacrylamide gel electrophoresisti| 2|

Bl EX12t &% -MBLY AT 23RS 233)
A3l SDS-PAGES AAE A= Fg 339 #gke
o XF oA i3l calibration curve=RE ¢k
34000 daltono 2 FAHE 4= YAt}
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T T T
50 100 180

Fraction No.
Fig. 1. Gradient elution profile of Crude MBL on DEAE
Sephadex A-50 column chromatography. A, MB L-L; B,
MBL-II; Absorbance at 280 nm, —; Lymphoagglutinating
activity, - -e; NaCl gradient, ------ .

o.D.
Activity

0.5+ ]

0.0 4 -

T T T T T T T
0 10 20 30 40° 50 60

Fraction No.
Fig. 2. Elution profile of MBL-II on the Sephadex G-
100 column chromatography. Absorbance at 280 nm, —;
lectin activity, - -e.

HEl =0 T AMOIEFRl REX W - 559
Al E7116) thalA] BES- 1 A7kl e HEe] 2)o)
= %o PBMCE A=A171 98] BE s=olA
Al E7IQl WS #EE 4 Sl (Fig. 4). IL-6,
IL-1, TNFo®] 7ol vlaa 48 Z=7t 7354
vehdd) Blsle IL-2, IFN-ye 38 A7t AdE
oz okshA UERtem IL-1, IL-69] k] 3=
&4 o] Ueltom®g o)E9] 2ol gow
TEE igolet AztErt.

HES- A)ZF 207 ZHR e = Adolst Atkg VERIS
th IFN-y, TNF-08] 795 W8 20A oM & o]
H FEAME fHA TES FolE gy
IL-1, IL6&= A F=oA4, IL29) %= A2 5%
4 mg/mil| A%t bandE #EF = UATHFg. 4). =
A Aukzlog By Her) el Jeid BEe
4mgmleReS & 5 AT
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Fig. 3. SDS-Polyacrylamide gel electrophoretic patterns of
MBL.

Lane A : Molecular mass of standards (unit, dalton). 1,
Phosphorylase B (97400); 2, Serum albumin (66200); 3,
Ovalbumin (45000); 4, Carbonic anhydrase (31000); 5,
Trypsin inhibitor (21500); 6, Lysozyme (14400); Lane B :
MBL. (<) indicate the mass of MBL.
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Fig. 4. (Left) PCR-assisted amplification of cytokine mRNA from PBMC stimulated with various concentration of MBL for
1 hour The bands for all cytokines were detected at all concentrations.

(Right) PCR-assisted amplification of cytokine mRNA from PBMC stimulated with various concentration of MBL for 20
hours. The bands for IL-1 and IL.-6 were detected at all concentrations, no bands for IFN-y and TNF-o. were detected. In
the case of IL-2, faint band was only detected at 4mg/ml. A ; 4 mg/ml, B ; 2 mg/ml, C ; 0.5 mg/ml, M ; 123 bp DNA ladder

(123 bp~4182 bp)
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Reaction time (hrs.)
M 1 4 8 24 48 72 96

-1
(420bp) ™

IL-2
(458bp) mp

-6
(628bp) »

IFN-7
(494bp)

-

TNF- a'* 7

(695bp)

GAPDH
(25th)#

Fig. 5. PCR-assisted amplification of cytokines mRNA
from PBMC according to the increased reaction times (4
mg/ml). M ; 123 bp DNA ladder.

Table I. Kinetics of cytokine mRNA expression in PBMC
stimulated with MBL

Cytokine Reaction times (hrs.)

Primer 1 4 8 24 48 72 96
IL-1 ++ +++ ++ - - - -
IL-2 + ++ o+ - - - -
IL-6 + 4+ + + - - -

IFN-y + + + - - .
TNF-a + 4+ + - - - -
GAPDH ++ ++ ++ ++ ++ ++ ++

The semiquantitative scores can be used only for com-
paring the amounts of product from sample obtained with
the same primer. The PCR products were scored hy the
intensity of bands as follows: —: negative; I : very weak
band; -+ weak band + -+ strong band; + + +: very strong
band.
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AE, A ET THd S/ o2 AlzolN 22
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