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Abstracts

This study was carried out to research the effect of the chemotaxis of Bradyrhizobium
Jjaponicum KCTC 2422 and its mutant toward soybean root exudate and to elucidate the ef-
fect of the lectin of host specificity {Host Recognition) in soybean-Bradyrhizobium symbiosis.

The results obtained were as follows:

The homogeneities of the purified lectins from soybean and pea seed was ascertained chro-
matographically and electrophoretically.

Gel electrophoresis of soybean lectin in the presence of sodium dodecyl sulfate appeared a
single protein band, whereas pea lectin appeared two protein bands. Soybean lectin from 2
cultivars formed immunoprecipitin arcs at same position with anti-soybean lectin rabbit IgG,
but pea lectin did not form immunoprecipitin lines with anti-soybean lectin rabbit IgG.

Chemotactic responses of KCTC 2422, LPN-100 and LCR-101 toward proline in capiliary
assays were 3.1, 1.3 and 1.0-fold above background, respectively.

The chemotactic responses of KCTC 2422, LPN-100, and LCR-101 toward Paldal crude
root exudate in capillary assays were 3.5, 1.4 and 1.4-fold above background, respectively.

The present work shows that B. jeponicum and its mutants are capable of very different
responses toward root exudate fraction.

The chemotactic responses of KCTC 2422 was most with neutral fraction, least with ani-
onic fraction and intermediate with cationic fraction.

The nitrogenase activity of soybean nodule was shown in 15days after inoculation with
LCR-101. However, we couldn’t find out the nodules when soybean was moculated with
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LPN-100.

From these result we can suppose that the chemotaxis of Bradyrhizobium plays inportant
the role of forming the nodule (host recognition) in the soybean-B. jeponicum symbiosis.
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merthiolate 0.15g pH 8.2)2 1% agarose gel &
FHY & 3mm el K 2048 H A
100Vell X kB st ch. EREBE ':f-‘g%j-
£ THE0] anti-lectin rabbit IgG{2pg/m)E 4
I 30T A 4830 KEENZ sallneﬁ_o,i
24B:R0 BEAESte] amido blacko 2 #ufb 3}e ol
EF o) FUHGHAMY L Baily(1984)9 Wio
2 g3jgirt

5 IREHEM Lecting| 514

RAEA Lecting] F& HRMT ¢olny
3t Hudson(1989)%¢] ke g ol
Lectin®] fluorescence isothicoyanate(FITC)&
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A N-methyl-N’-nitrosoguanidin(NTG. 10mg/
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7. ChemotaxisiilE

RUEES (L2t Ader(1973)8 fHikg
HEMste] Palleroni(1976)7} %3 chemotaxis
chamber(Z1¥ D& B2 HfFstd FERsIA

REE EEES YEMGE#GEE DA
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g Salinefgo 2 #Eifkstal Chemotaxis buffer
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Table 1. Composition of media used this Experi-

ment(g/L)
Components YEM RMM YEMGFahrasus PBS
Mannitol 10 20 5
K;HPO, 05 044
KH,PO, 0.34 01 020
Na,HPO, 015 115
MgSO,-7H,0 0.2 025 02 0.12
NaCl 01 001 01 8.0
KCl 0.20
(NH9):S50, 2.0
Ca(N03)2-4H20 0.002
Yeast extract 04 02 05
Sodium gluconate 5.0
CaCl;-2H,0 0.16 0.1
Fe-citrate 0.005
H;BO; 0.001 2.86
ZnSoTH,0 0.001 0.22
CuS0,-5H,0 0.0005 0.08
MnCl,-4H,0 0.0005 2.08
Na,MoO,-2H;0 10.0001 0.11
FeNa-EDTA 0.001
Agar 16 16
pH 68 68 68 65 7.2

S experiments

Fig. 1. Chemotaxis chember for
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D-Glucose2 HHEAA d& Ao 189 49
Zh

80-90%F #d9 MK BMERES U=
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BRESIL i ZiEste 13% BEY KER=2
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Fig. 2. Affinity chromatography of partially puri-
fied soybean agglutinin (SBA) on a col-
umn of sepharose-e-aminocaproyl--D-
galactosamine.

The column was washed 0.15M PBS(pH
7.2) and SBA eluted with 05M D-
glactose in PBS. Chromatography was
performed at 4°C. Fractions were 4ml col-

lected at rate of 24ml/hr.
Arrow denotes application of D-galac-
tose. 0O-0, protein{Ay);, -8,

hemagglutinating activity (HU/mi)

1) ' (2)-

Fig. 3. Disc gel electrophoresis of purfied soy-
bean seed lectin on acrylamide gel.
The direction of migration wasd from
the top. Electrophoresis was performed
with 100#g of purfied soybean seed
lectin in 7.5% polyacrylamide gel at pH
8.8 at 2mA per tube for 4hrs (1), and in
7.5% pH 8.8 at 2mA per tube for 4hrs
(2)
A, S, and C were standard Lectin, Paldal
and Baekwoon, respectively.
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Fig. 4. Affimity chromatography of partially
purfied pea lectins on a column
Shephadex G-75.

Dialyzed lectins was applied previously
equilibrated with E buffer at a rate
24ml/hr. Pea Lectin was eluted with D-
glucose(0.2M in E buffer devoid Mg and
Ca ions. Arrow denotes application of 0.
2M D-glucose.

0-0, protein(As); ®-@, hemag-
glutinating activity (HU/ml)

Fig. 5. Polyacrylamide gel electrophoresis of
purified Pea agglutinin. The direction of
migration was from the top. Electropho-
resis was performed with 100xg of
purfied pea agglutinin in 10% poly-
acrylamide gel at pH 8.8 at 200V for
4hrs. (A) and in 10% acrylamide gel in
the prescence of 0.4% sodium dodecyl
sulfate at pH 8.8 at 200V for 4hrs.

KF9 Lecting 120000859 4F&L 7}
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Fig. 6. Immunoelectrophoresis patterns of puri-
fied soybean lectins on agarose gel. The
direction of migration was from left(—)
to right(+). Immunoelectrophoresis was
performed in 1% agarose gel with 204
of purfied soybean seed lectins(1mg/
2ml) at pH 8.6 at 100 V for 6hrs.

A, B and central trough were paldal
Baekwoon seed lectin and antliectin rabbit IgG.

Fig. 7. Ouchterlony double immunodiffusion pat-
terns of purified seed Lectins.
A, B, C and D were paldal lectin,
Baekwoon lectin, Pea lectin, Mungbean
lectin, respectively.

Table 2. Binding of Rhizobium strains with lectins and infectivity.

Strains Lec-SBL? Lec-PLP Infectivity®
Soybean Pea Alfalfa Colver
KCT2422 n _ n _ - -
LPN-100 — — — — - —
LCR-101 + - + ~ - _

# Fluorescence iscthiocyanate labelled soybean Lectin
" Fluorescence isothiocynate labelled pea Lectin
¢ nodulating activity of bacterial strains

K. japonicum RCR 34072 B. japonicum KCTC
20225 KEoh EHIY REHS S @
BEA KE Lecting #F&3FoU %HTY
lectings AN e A HERES 14
29T kEs RAREE 4 Ree
LPN-100%2fke AT Lectin® &&3H4 &
XL LBFEMS fov BEPRE S #
28 LCR-101& KT Lecting HEHS 7}
AL Eastgth

o] HHRE= BT seed lectin®} kT Seed
Lectin® X2 o8 HEA B4k
Lecting} U] BEHRENES /XL &
st HOEXE #aEstd HEEEE (Cross
Inoculation)-& EHE & UTE 3= o)
= Ri#S FHE ¢ dAoy lecting B
B RBEM &4 BT WHEH gz o

EfTH ol # Aoz ApE

4 EREHG B

Bradyrhizonium jeponicum KCTC2422& YEM
Bl A &K pH 7124 alkaliE ARSH,
By dste RBEE PRI H4HEN
WAL 71AI9 gram(—), fllagella(+)o] I col-
onyd] HHEre #EEQ slow growing typed
e 7la gigion o] Bergey's Manual
9] BrodyrhizobiumB 9 Fetks —KstA )

Nod™ mutant= NTGEHE 1% Effectivenessit
B &E RES A8 THEHA o4& REW
HHEZ Ehsldt. Che” mutant= 2mM pro-
lineo] ¥& {LEBEHC) e EHKE BRI
or 1 ke % 3% 2ok
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Table 3. Characteristics of Isclated Mutants

strain No. of cell/ { Chemotactic swam Gram Flagella Phenotype
cap. (X107%} | response* size{mmy} staining

KCTC2422 265+16 31 <2mm - + wild type

LPN-100 66110 1.3 < 2mm — + Nod Che*

LCR-101 4946 1.1 <2mm - - Che Nod*

* Chemotactic response between bacteria in capillary tube with and without 2mM proline.

PEEERE e KCTC24229) LCR-1012
A BElM ERENY SEPRS e
AAZ 3500nmole EES] ERBEEENE U
il LPN-100 # R+ A48 REUHS
32 2agda ZEEEHE AF JehiA
&e HEtkeldth

SEkel RS swarm size 2mmpl Fol T,
Gram{ —)o|o], R pH 722 alkali® 43
= MMy slow growing type rhizobigo|ni (23
8), 2mM prolinesl #f& {LZ2EMS wild type
£ chemotactic response’} 3.1 #Eo] 0y, LPN-
100 1.7, LCR-101& {bEEHS JehdX)
o Htkellod, Mt AHM HHe Y
HHZQJr Hsta.

1.0
@@ RCIC 2422
O—O1-100

» N 1 i .
i 12 120 168
Incubation Time (hr)

Fig. 8. Growth curves and pH changes of B.
Japonium KCTC 2422 and its mutant.

5 {LEBEM AE

W {bEErEe Adler(1973)8) A2
T #18ta 14 capillary tubeZ FifI3lY
HEEMES (LM chamber(2g 1) A 47
3%l ok

KCTC 2422% B# EHZ 3¢9 2mM pro-
lineol ¥f3F HRgEe {rBEHe s 2

BEe 9 99 2od, 304 WA 4565 HE
incubationa} 9 & =& {kEEM] —EIH
ow LT RE {bBEM HB2 30TAA 45
4+ incubationd}ed HIE AT

{ x10%)

100

50

NO. OF BACTERIA

A A 1
15 30 45

INCUBATION TIME

1
60 (MIN}

Fig. 9. Relationship between incubation time and
attraction of KCTC 2422 to the 2mM pro-
line.
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Fig. 10. Chemotactic response of B. jeponicum and its Mutant to Paldal{A) and Baekwon(B) Root Exu-

L = ™ —n
A
1 1
10 20 30 (Day)
daie.
300 |
" — A; KCTC 2422
= B; LPN 100
Ed -
X 50 bk C; LCR 101
5 D; control
(24
=1
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U
Q ’ l
g I
A B C )

Fig. 11. Chemotaxis of B. jeponicum and Mutant
to PALDAL Root Exudate Fraction L

T 150 | (7] A; KCTC 2422
=) B; IPN 100
—
=
) C; ICR 1

100 L oL
g D; Control
:
w 50 F
3]
2

A B [ D

Fig. 12. Chemotaxis of B. jeponicum and Mutant
1o PALDAL Root Exudate Fraction 1.

Fraction T+ Dowex X50(H*form)2o 2 ¥ g
4o BiEsElezA {bEEE HEE 29
129} 3},

Fraction T 9] TA4RAEL #g ofnizito]
o oluliil djFd ZFHAY T4 ¥
iA EA vEy 418298 229 £ 9l
2t

Dowex X 1(acetate form) 2.8 £ d& i
5319 Feaction e o} & ZH o {LEEEM
#B ERe 19 135 2v}. Fraction M2 T
AT #71dolg) LI ke EEE Ry Wy
Swmel SEd BEES Hlshe 2
el 1Y F& FMEon 1 ggo
Bltadleln] atEslel e {bBEH 2E
7t 7 9id. gEHERY e Sime
glucoseE H| E3F BEEEKI9), succinic acidE M|
28 HiEE 2 Beld il 71Av ol
TOE HEe 988 €4 A o5 M
e REES #Flele pEYS ¢ £+ o
o}

o] ERE Gaworzewska(1982)%0] His3t
R. leguminosarumol] ¥13- {CEBEM: &R Gotz
(1982)% ) &7 R. melilotid] %181 gzl o}n)
kFo] {bEEt: B e vad fEe
B,

6. IREWN K5 2 Nitrogenase;EMAE H|F

Wild Typeq] KCTC 2422 @ =1 sgRpke] 3
R ABe 8 a9 149 2
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KCTC 2422 HUSHS ERETA 4 7THA
H nitrogenase activitys }E}]9 0.0, Nod
" LPN-1002 A3 REs Bt gz
nitrogenase activity = $1% 20} LCR-101 %R
e I59MH Bl nitrogenase Activity7} UE}
U7l Al#stgi

Rl A 5m LCR-101e witldls R
ol o]FolAA kol 15 Lifkel
notrogenase activity7} U Ehu}7] Al&dlea
Biktholt MM EEhiko) mEdE W
& Fo EFEE Nl AL Aoz M|
Hexlolh

ot RS EEil 2 e
B gumd HE Ee (LEEHo ®EEd
#eS I AL HIRY £ U9

~100 - . A; KCTC 2422
mo B; LPN 100
. ¢; ICR 101
-~ 80} D; contreol
<=

E

260}

W .

.50 |

2 ,
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Fig. 13. Chemotacis of B. japonicum and mutant
to Paldal root exudate fraction II.
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Fig. 14. Acetylene reduction activity of Paldal
host plant inoculated with rhizobia.
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