#5283 ) A 40 A A 6 $(1997)
Agricultural Chemistry and Biotechnology
Vol. 40, No. 6, pp. 546~550(1997)

HF-2Rdel SMollAM Lectino| 2|3t Zgt&o0ld

2aR - YRSy’

vigeheta SEsts), At s

2 2:2RF% U TN 57 ARYS 24
2o BU4 ARE 2AG AR DT 2T, 2%
954 BAEAZ BT We L BUR RE
Bl $U% 2RItk FAlectin L R FE

FE2Z BE] BaF lectin} RIFZ
Zx
h A

fFE oz Be| 223 lectin® A 2vE 18}y 9 A

=

gelEu g g shstE4gd2 RCR 3407, KCTC

2422914 el BuZo) B F4o| 7HE ERT E lectin WelF S v£T HAFHL vhehpnt.
Hel H2OR RE ReW ReFEEL EF lectin®] BA YPHE FHF BT B4 lectingt U

[e)
239¢ 95 Yoon B

KCTC2422 2 LPN-101& 52 £} lectin 2

BHlEde AANE 48X Eith dFe AsEFTE B35 RCR3407,
FEE A3 o 579 lectindh= AFIHA B3

3 TS 2FFAEE 3R %E LPN-1002 th59) lectin®t ZE3HA 99irh(1997\d 12€ 549 A7, 1997

12€ 16 <=8]).

FAA s 2o AAH Fee) AARe
= 2783 A0 BE A9E wol ARo]r),
of BAAE 2R FAANA YaTRY 7| TE
o} WEaA o} HFHE 2RHF FAkel A
B 545 9o slrkn Az,
o]

i
o
ot

ol 43 Reo] $AR 2FE I v
UZol o8 A% Sol4e] Ae oldf FHEIZ EX
A HF B lectind} 2RF ALESHY) ART 27
Fol £74 5ol ZArE A7kl 12 ABo] YsL
SEEEER LN
dangio) SFAL AP AL AAY B
_]

AUl A o] FoR) = o] AL ATty
o] A 54T ojH A /9
o] B2 o]F3HA "t

ol F wiAEA o) HIE o2 ulrpgF A
B2 s34z Baso] x7] &5 Q1] gl &30
TEAE ZHe) 2FsE A9E QAYE(EFE
olid)E& 7R A "

2 dFdME §FHAES SFTF $3904 FA A
SR SFA 8] AEE|d BAFHE lectin} 27
o] S Ayste] R udtazal g,

A= nitrogen fixation, lectin, hizobiwm
*od 2=z}

2 Aol AGE DFEAE JEABAGIANN 2
Feston EF FFE FIHAYEA AL AAA
popurol ALS BRI o) T ¥elE A9 2o 54

=

Lectine] 22| L HA|

F2Hectin®} ol EA5Hs FE2E99 FYA AR E
213}t7] Y5te] thF £4} lectin® Lis} Sharong] #"
7 Gordon 579 o2 EAA| i)

G259 B2 RE lectin® F2317] #13+e] Gade
509 Wilow ¥a 200gS AFHI QA AF A0
mM phosphate buffer, 0.15 M NaCl, 1 uM CaCl,, MgCl,,
MnCl,, 0.01% thimerosal, pH 7.0)2.2 A|23 & 5 ¢
Fq02 A viHste FE2A8 L, FTRHectin®]
AAbE ) Ay o2 BIste] $3sla TAATA
A -20°CNAM B@atAx] 2t Aol AHE3FATh

0o 0|5 Eaty

W o) F3HALS Bailyd] "% Ouchterlony®] HHy™
£ W 33}lo] barbitone &% 9 (barbital sodium 12 g, bar-
bital 4.40 g, merthiolate 0.15 g//, pH8.6) ©.= 1% agarose
AL ZAst] A8 Afotdlol 2mme] FAZ AL XA
Aot 274 3mmY TS THEL 5mme] A 3HE
o2 A& wEo] FAMolE FAE FTUsta FEA
Zvzt A8 E F98ke] 30°Coll A jEEAIZ] & ahed-akA] ut
$ A4S CBBY o2 A3t &2l 314t

3

SIS

L
i



=
ol
i
e
oy
Lo
oy
02
2
2
-
&
g
2
1o
r_o‘in’
(ih
wt
Jat
2
o,

A XNHS

H2)3t lectin®] AAREE E215H7] H3te] Lotan®]
A3} Bollage} Edelsteinh*S &-83}o] polyacrylamide
A A71dEs dtgeH S AE L Laemmlig) %
HOo g Pateirt.

FITC-lectin2&A|t 252 2

Lecting /79 Af5o|4E Zolvr] st flu-
orescence isothiocyanate (FITC)®} lectin®] H3& ot
&3} o] AxsAet. 0.5 mgel FITCE 1mle 05M &
At AZA(pH 9.5)° =o]al 9l £-9] lectin (10 mg/
m)-S EEA o] TFAG Ao 1AIRHESE AA
3] BEg-A17)a o F 4°Coll A 12412 ¥HEAIF . Lectin-
FITCE &A1& £2)5}7] 93te] Hudson 2 Hay®] ¥ 0.
2 %Y gxoloz HYPA 7 sephadex G262 Ly A=
ol 7219 2 3)35k0d 280 nmot 495 nmoll A FREE FA|
o vebde 288 33l F/PuE AlLtete] F/PHIZF
5.00]401 B8 =35le] -20°Co A EHSIAA Ao
A3t

2243 lectin®] 234 == Bhuvaneswari 59 ¥’
& o At g3 2ol ik

ZF73 lectin-FITC E&AI7te AL /o
YEMG #iA1ollA th4=27](0Den = 0.8)744] w43 &
FR ImiE dA=2Z F(15mho ¥ d4lEe st
A3k AN EFE 73] AAHSL ' F FITC-Lec-
tin=-ZAN[F/P =5.29]100 W= A7Fske] 30°CollA 1AI7F
et whe N7 2F 7 FITC- lectinB-3A|7He A%

ShAd

Z o

2ste] AAsATh TR 23 lectin-FITC A E
slide glassoll ©%3te] F@m Aoz AFPALE B3}
At

Fig. 13 2t}
Fig. 12| Aol ¢aVd B. japonicum KCTC 2422 ol

= mg) BBol auy) Ea5ts 29 gREY IFT

547

No. ¢f adRorbed cells

AT ) \
oM anlm;nax] ||||‘1t||n|l|nél]n|!|lgl|lul]

Fig. 1. Adsorption of Rhizobium to host plants.
Each points was the mean of 10 plants in 5 separate experiments.
KCTC2422(@—@) and KCTC1537(0—0).
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Fig. 2. SDS-polyacrylamide gel electrophoresis patterns of purified
seed lectins.

Electrophoresis was performed with 50 pig of lectins at pH 8.8 for 4
hrs. AB,C and D were std. soybean lectin, pea lectin, paldal lectin
and baekwoon lectin, respectively.
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Fig. 3. Affinity chromatography of soybean root extract on a
column of Sepharose-e-aminocarproyl-p-D-galactoamine.

The column was washed with 0.15 M PBS (pH 7.2), and root lec-
tin was eluted with 0.5 M D-galactose in PBS. Fractions collected
were 4 ml at rate of 24 m//hr. Arrow denotes application of D-
galactose. @—@, protein (absorbance at 280 nm).
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Fig. 4. Gel electrophoresis of purified root extracts from soybean
root on 10% polyacrylamide gel.

Electrophoresis was performed with 50 g of root extracts in 10%
polyacrylamide gel in the presence of 0.4% SDS at pH 8.8 at 200 V
for 4hrs. A and B were Paldal root extract and baekwoon root ex-
tract, respectively.
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Fig. 5. Ouchterlony double immuno-diffusion patterns of root lectin
and root exudate in Paldal and Baekwoon plant.

Center well, anti-lectin rabbit IgG. A, B, C and D, were Paldal root
lectin, Baekwoon root lectin, Paldal root exudate and Baekwoon root
exudate, respectively.
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Table 1. Chemotactic responses of B. japonicum on seed lectin, root lectin and root exudate of host plant

Chemotactic Response™

STRAINS Seed Lectin Root Lectin Root Exudate

Paldal Baekwoon Paldal Baekwoon Paldal Baekwoon
RCE 3407 2.5 2.6 2.3 2.7 35 3.2
KCT(C2422 2.8 2.3 2.5 2.1 2.9 3.0
LPN 100 1.0 1.1 1.2 1.2 1.6 14
LPN 101 1.1 1.0 1.1 1.2 1.0 1.1

* Chemotactic response between cells in capillary tube with and without substances.

control : cell count of KCTC2422 in chemotaxis buffer.
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Table 2. Binding of Rhizobium strains with lectins and infectivity.

Infectivity®
Strains F-SBL® F-PL°

Soybean  Pea Alfalfa Clover

RCR 3407 + - +/3550* - - -

KCTC2422  + - +/2360* - - -

LPN-100 - - - - - -

LPN-101 + - +/1810 - - -
KCTC1536 - - - - - +/980

KCTC1537 - + - +/1930 - -

KCTC2353 - - - - +/1170 -

a, Fluorescence isothiocyanate labelled soybean lectin; b, Flu-
orescence isothiocyanate labelled pea lectin; ¢, nodulating activity
of bacterial strains; + and -, interact and not interact between bac-
terial strains and lectin; *, Acetylene reduction activity(nmole/
plant/hr).
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Fig. 6. Ouchterlony double immuno-diffusion patterns of lectin-
rhizobia conjugates.

A, B, C and D were extracted solution from lectin- RCR3407, lec-
tin-KCTC2422, lectin-LPN 100 and lectin- LPN 101, respectively.
(center well : standard lectin rabbit IgG).
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Binding Affinity between Lectin and Rhizobia in Soybean-Bradyrhizobium Symbiosis
Sang-Jae Kang', Jin-Ho Kim’, Woo-Churl Park'CDept. of agricutural Chemistry, Kyungpook National University,
Taegu 701-702, Korea; “Dept. of Agronomy, Sangju National Polytechnic University, Sangju 742-170, Korea)

Abstract : This study was carried out to elucidate the biological characteristics of Rhizobia in biological ni-
trogen fixation system. The results of investigation were as follows; Polyacrylamide gel electrophoresis pat-
tern of root lectin in the presence of SDS was ascertained electrophoretically and chromatographically. The
purified root lectin formed immunoprecipitin line with anti lectin rabbit IgG. Root lectin, seed lectin and root
exudate were tested for chemotactic ability. Chemotactic responses of RCR3407 and KCTC2422 toward root
exudate were stronger than those of seed lectin and root lectin, but there didn't occur chemotactic responses
of LPN100, not bound with seed lectin and that of LPN101, bound with seed lectin toward root exudate, root
lectin and seed lectin. RCR3407, KCTC2422 and LPN-101, which nodulated with soybean, interacted with
soybean lectin, but not with pea lectin. LPN-100, which was not nodulated with soybean, didn't interact with

soybean lectin.
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