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BESEEXORRERIIKHE
MHEFIRREHPHER
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QUFRZE R FHEFFL 271018)

I 4% 7¥#

G st e K FHIR R B 5 210014)

R R BIBERES RIS £ 88 (EPS) FIIS&E (LPS), SRIE KB EMH L WRH
B,k 2upR LPS RS EMROCMAENFEDMEE, BNHBME LPS [EEKERS
Bk b IO BRI TR AL 10 8 LPS puBifh scsbikopnAl LPS {2IrYy, =GR AHE
BERKE; AR EPS Rgd FREN, i EPS 1 LPS MR FIETT LR, L5
ST HERKCRTE, & EPS §0 LPS) RIL EPS pUBiRRf HA MM, (LILA LPS Fikk
FHE LPS gk R iEE 2—3 . AAAENZHENTEEBEEER Agia-SD60
Brfer sk B B M, Wi LPS J5NTEE Agino-SDe0 FrdisE, MUELRLEATRUA
Ky BIGRER S RITE R B BRI B S B B B TR R A A B R B T RAE .

X@E AOERRCOURE: SRR

X TREME-F T MERBIAR, £RRESTERESY. ARrFHER
FHEGYREE &AL RESH R A RER AN E A KERE, XEHMA
SRR, BN E N E - E M TR E R, REBRRE E ERBEEER
RR, BRI THUEE TRYIABTF (cognor) SMWEIREIT (cognon) Zju4r FHA
M RELEEY, Cognor FUARS Tk BE M EIF & AR HF L HEMARE TS, cognon N
BREELEAEENSE, REERATE EPS, LPS fi1 CPS (L),

R IRE (Erwinia spp.) SEMNEZMHLIRBNAUTES Kk, TEHEZ
FEHAMIAGX LAHEERFENGORENE, LS T LT LEAFRS, =EX
FALOELI T 48 S 3k 9 SRR IR A R A ST I OB R S F LRV EE AR
EMBERENTERERE TR, RESATBREREX—HEERSERRR
AT BRI E BRI R AR RSB RE ROAREEHE, BHAFENE N B
W, REFOOE AR E R T (e L M EI B R S IR AT R, KEa®
SE5EBTRIN cognor B—FEEEEE (agglutinin), ZEEN Agin-SD60, Agin-
SD60 AERSRRELMSKREEERE LPS RAEGENGRIERS BTN 68 h
HM B AR (@%5 E. carotovora subsp. carotovora, subsp. asroseprica Hl E.
chrysamshemi) % LD, {EEMNFEEAENSS MR N R EMETH
Fo

T URSCT 1991412 A 23 HiKcE,
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L E¥k: RL4 EAOERBEr IS (Erwinia carotovora subsp. carorovera) i
= RIEEE M, R E T R,

2. FERK: FTRKOESFAFLUEL, MFELRERLFERRE AT
$t, 4 Knop. AEDEHERS MM,

(=) AEEREHNE

LB AR R BUMNEE"MESFIEFE (600xg/ml) MR BN &
£ p&, AR AT S H &

2. % EPS gy Z&iFH: M 0.02mol/L, pH7.5 AUBERZE riE (PB) B
R RH, B0 (6000r/min) 5% 3 Re BE—RITHAIE GRS HFM PB &7, &
ERESGHEDRGARRXENEECFRERGTREEEN L, BOFE 8-
HBAY, g RENESE RN AEEAS EPS, EARNHNELREEEEER
LEY%, BAHAPBEFHETSER.

5. % LPS BRIRBIRH: KRBT EPS (UMM A LPS Bk (& Tris-
HCl 10mmol; EDTA » Na lmmol; NaCl 0.5%, W/V)!" Ei¥a 15 S ELEE, B
B 3 %A R PB Sl W, L EREBaRE, UERSHLEREERD & k58
$ARE LIPS, BN PB B2, WY S E, B SR & K iER Sk 7 .

(=) LPS, EPS 0 Agin-SD60 phEH

1. LPS: HE-KEMEEL R KT8 KB RETEHET 4°c TR, SHNE PB

KHB Smg/ml & &,

2. EPS: FERTIELREY, £5:H .

3. Agin-SD60; H] Bradshow-Rouse Stk MBIRIG 3 R A th 18
By BT BAGEREEHEE 4C TRE, FRANKEREKREY 0.5mg/ml 1% ik,

(@) MEARE

ELTIEY, SHBEHE RS 3 k.41 RBTigE,

1. Eth2ekx EPS f1 LPS WIRFAUENT; 3WEAWE, —BEML 3 XER%
BRI — 2T LPS WEHS wR i A RAHMN; RS EPS A1 LPS 433
MEE LPS RUBGREIER T, 150580 (25C) FEM, HR5ERW, B Mar-
shali¥% )3 Bkl AR W] IR M 1 2 B ﬁ*ﬁ%fﬂﬁ*ﬁiﬂ@ﬁﬁﬁﬁ&ﬁﬁ%%ﬁ%‘]ﬁﬁﬁﬁ*
B8R B T AR IO B

2. g FHERE: F EPS fo LPS T B0y B R SR TRAL B2 30 £ eh(25°C), EEATH:
M A S0 AR 53 B 3 208 B 2 e e W 8 B R B 0

3. Agin-SD60 SYTHKHUEESE . F g BHEME{E Agin-SD60 5 3 R BRI TR,

&k S
(=) MtsRx EPS 50 LPS Mmpalw
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W& | EAEM,EE&ER LPS J5, TitExfaRRmE 2 RERENRI RN
Bl S T 0%, Fiph kb EPS MBIt BEEZ W,
RS T ¥ RME T N ETEE R HBRNENE, AR IAERENTEN
E WM A& G EDE BRI IR RAOEW, RIMLEEE SEEN 10—
10°CFU/ml I, R EE R REE ST RH SR EERE RO AELER@E D, @

$1 EExEk EPS 5 LPS gwRBHAENMA

Table 1 The adsorption on root surfaces of Chinese cabbage by intact, EPS- and
LPS-free cells of soft rot erwinia
B E&H‘Iﬁﬁ‘b d Ad Wﬂj‘ﬁgyﬁﬁ'f
R RIT kE acteria adsorbe sorption reduction (%)
B jal cell Riplaim WExRm -
dcterial ce On root surfaces On root hairs On Eﬂi]ﬂ;ﬁl_l‘_f ces On ﬁ?%a'ra
(CFUlg) (Baclmm') 00 ariace 1 1
BkRk 3.63 %107 8.19x10°
Intact (CK) (3.59—3.67%107) | (8.06—8.34)%10°
%+ EPS 3.843¢10° 8.18% 10" —s.79 012
EPS-iree (3.54—3.96%10™) | (8.12—8.34X10%) : :
#E LPS 8,59 % 10°% 6.87%10
LPS-free (8.50—8.95%10%) (6.07—-7.90%16-1) 97.63 } 91.61
* FnESNAHELE, HEANAINEEER,
The unbracketed and bracketed figures indicate the means and ranges of tested values im
3 repeats.
*k fBRHAH
Based on the means.
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Fig. 1

amounts of free bacteria in the inoculum
B4 HRE Bacteria in suspen. 1.10%; 2104
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AREMKSHENE N, B, 8L LPSNBEKSEEEARAEMN, FRE )X
B MR A MR T AR M BT LPS BU AR E R & ERk b L ey i & o b fife

™2 FEHEEAEHHEMHOTE

Table 2 The adsorption inhijbition by combined inoculation of intact with

LPS-free bacterial cells

HuAHER |
Bacteria in inocula (CFU/ml) ' M 0 B B I R
Bacteria adsorbed Adsorption
Ak t& LPS Bk LA CFU :
Intact LPS-free Intact/[LPS-itee ¢ le) reduction (%)
6.70 % 10° 0 (CK1) 3.63x10° 0
0 6.70 % 10% {CK2) 8.59 x 10° 97.63
1.68 %109 5.08% 10 1/3 1.56 x 10° 95,70
3.35%10% 3.35x 10¢ 1/1 1.25 % 19° 96.55
5.03%10* 1.68 % 10* 3/1 7.28 10" 79.92

* ER2-F4PFUENLEERREHAT 0.5 MR, ST,

In tests nf Table 2—4, the errors among repeats were less thao 0.5 gradient number and negle-

cted to show.

YRS EPS F1 LPS DI #CIRAMB 2 Mt 7 0 i, N R bk
ERERTAR(E 3)o LPS MMARAR BEE B EEK R MR EmORMER, {E9
% LPS WEHEAIRM &2 120 f%,f0 EPS TR & W,

PLETUZH 5 SRIHR, B LPS B K1 S8k SRR 3¢ B B8 o 25 5 4R e AU B BT AR o] fie 2>

95

3 EFERALNA EPS @ LPS HEMBER
Table 3 The effects of adding EPS and LPS to inoculs on the bacterial adsorption

b g g b ki m A WHEE R Kt B A B 41K
Bacrerial EPS &z LPS Bacteria adsorbed Adsorption reductijon
Cell Additives (CFU/g) (%)
CK .32 x 10
Tk No(CK) 1.32%
EPS 1.07 % 10 18.94
fncact LPS 4.23%10' 67.95
. &
sk LPS No{CK) 3.13%10
EPS 2.47%10° 21.09
LPS-free LPS 3.81 %10 —12072.52

(=) LPS MRl a8 &

ZAFIMTREAXGRA EPS M1 LPS FAHEWHERMAIERMER. LPS Higk
BROEWARF: © HEMHZE#A(E EPS /1 LPS) FIX EPS(EF LPS) MIE
xRk TARERTUGRNK; @ % LPS(bX EPS) MIEERK B2 & 2—3
. EPS Wit AR WERBLARM: OVIRMEIL EPS BRAIRH, ek dks
WHHb T —EANEIER: @x4C LPS (4T EPS) OB RN & AR B,
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(2) FRN#RAORBERRERHREMA
% S UiRA, KRR EPS HEEES HBAOFHABRRITEE, kX LPS &
ENR 3

x4 /8 EPS o LPS HamRRdmaRmnEa

Table 4 The effects of root pretreatments with EPS and LPS on the

bacterial adsorptien

B B8 B R MY B R A
Tk B E Bacteria adsorbed to Adsorption reduction(¥%% )**
e s vy R R ,
Prtlbr;r-tcd lnocula* — i HE - T
ah g i i
Root! surfaces Reost hairs R L *ﬁ%-t
(CFU/g) (Bac/mm?> On root surfaces On root hairs
AFE B
No
CK1 A 6.70% 107 6.00 % 10°
CK2 B 6. 71X 10 6.13 % 10° —0.152 -2.179
CK3 G 1.00% 10 6.90 % 10=! 84859 35.50D
A 3.26% 10" 2.13% 10° 51.34D 64.50D
EPS B 9.40%10% 2,33 107 86.00°% 96. 202
C 9.08510¢ 6.24% 10~ 9.20@ 9.569
A 4.44%10° 5.60% 10~ 93,370 90.67®
LPs B 6.00% 10 1.86X 10— 91.06% 96.97@
c 2.95% 10 2.62%10% — 195.00%% —280.03®

* A TEBH{k:; B. X EPS gu{k; C. T LPS pu@%k,
The bacterial cells are intact in A, EPS-free in B, apd LPS-free in C.

** G EEEER: ©.5 CKI i) ®@.5 CK2 s ®-5 CK3 .
The up-right figures®,®, and @indicate the caculated values marked were obrained by compse
ring the tested values with those in CKIl, CKZ, and CK3.

M5 XERERBKE Agin-SDS0 Huknmammi
Table 5 Agglutination of the soft rot erwinia by Agin~SD60, an agglusinin from

Chinese cabbage seedlings

RS Bacierial numbers in suspeasions {CFU/ml) PB
B i 1
acterial cel 10° 10" 108 10¢ 107 109 10°
#3E LPS
A L o 0 0 0 0 0 0 0
#% EPS
B e 0 50 70 85 100 70 30 0
ot o 30 50 85 85 50 30 0
ntac:
PB(0.02Zmol/L
pH7-5) [ 1] 0 0 v} 1] o 0 0

H: ZMEFHESEEHAIE

Notice: The Agia-SD60 concentration used was 0.5ug/ml, Values in the table were percenrage of
agglutinated bacterial cells.
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N g

AR 5 2 E A OB R B A 2 F R BRI R B A T, gl billza s g
TFIRBIG IR, R 75 X 2 40N 4 T R I, 170 4 F 1R 00 80 2 70 5 B A0 i 80 e s
B, RERERRER AL, 1EE NIRRT -2 2 B R B A S M S A HE R e
KAGEER Agin-SD60 {2 cognor MIMERUY, ZEA TR 3 MR E el 548
WTHE LPS 7Efiin gl fve A,

SRERNFEMRARMA N ZERAD. BH AR LPS WERGEISE, X4
LPS CAis RS AT S, 2SR5 R AR ol /D Gy, X5 LPS M5 T
BRERX, EERFAKEN LPS S5 Hpe, T IWNMLLEE A 4 &70 Bk i ey
£ SMUR O-BUE AT LATE X cognor #IIE 45 fir A TTHE S5 IADVE % cognor FBIE FIMYSE
AF9; LPS fE3 cognon W SRHIN cognor £ T7EMRINE A5y F45 41630, W LPS
REEMERE SIS, HEIET cognor BAEM AMTRIMEIS LPS &K A 44
REIRH T, Hl, WATISTAOS RN, Btk LPS wfUEN RS U RHR TR ES S
EEMIRAIE cognon IR, FEMUEAEEE Agin-SD60 #F 3 3 BRI Y23
E—FUHATE—Ho # LPS HTHER, £ Z O-REGHEBEER— ST, $a
MER % X — T S AR

At EPS sfUR A% B %, EPS EEMIANMERMERY, £/
BT H#EYN cognon £54F R, HEKERFUMES LPS R 25 T R P
LPS 52X cognor MLk, URHRETH I BA LML, 5 LPS 5 cognor B
SREAEBEANK D EERR T EA SRS ERNS S KEEE, fammim
Bt rh AR V2 P L5 6 PR B A 259, fE RS SRR S S BT, S BAARIEY LPS
RRGEYTRER. EPS MXFE N 5RERN .. SARTUREEE XA, 457,
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THE ESSENTIAL FUNCTION OF LIPOPOLYSACCHARIDE AS
THE BACTERIAL COGNON FOR ADSORPTION OF
ERWINIA CAROTOVORA SUBSP. CAROTOVORA

ON CHINESE CABBAGE ROOTS

Dong Hansong
(Dcpariment of Plant Prorection, Shandong Agriculsural University, Taign 271018)
Wang Jinsheng  Fang Zhongda
(Depariment of Plany Prozection, Nanjing Agricultural University, Nanjing 210014)

The cells of soft rot bacterium, Erwinia carotovora subsp. caroiovera, were washed
with rwo methods to remove their extracellular saccharide(EPS) and lipopelysaccharide(LPS)
and then inoculated to roots of Chinese cabbage seedlings, for testifying their adsorption on a0t
cells and root hairs. The bacterial numbers adsorbed irreversibly were detected, and ranged from
363X 10" CFU-g! to 1.32X10°CFU-g~* on root cells and from 70bac.cm-cm™* to 600bac-cm™
on root hairs when the intact(unwashed, and EPS-and LPS-contzining) bacteria were used as
inocula at about 10°CFU-ml~", The LPS-free bateria showed about 92—97% decrease in amount
of adsorbed bacteria in comparison with those of intact bacteria. The decrease degree of bacte-
rial adsorption increased with the increment of LPS-frec bacteria in the combined inoculum of
them with intact ones, The adsorption ability of LPS-free bacteria could be recovered by add-
ing purified LPS in their suspension. The EPS was also tested by the methods mentioned abo-
ve, and no conspicuous effects were given on the bacterial adsorption. The root pretreatments
with purified EPS and LPS could inhibir the adsorption of both intact and EPS-free bacteria,
while only the pretreatments with LPS could enhance adsorption of LPS-free bacteria by 2—3
times. The Agin-SD60, an agglutinin from seedlings of Chinese cabbage, was used in a concen-
tration of 0.5ug-ml~* to examine the differences in agglutination of different types of the bac-
terial cells in term of surface saccharides. The FPS-free bacteria were able to be agglutinated
by the agglutinin better than intact ones. No agglutination was detected in the LPS-free bac-
teria. From these results, it is seemed that the bacetrial lipopolysaccharide functions as the cog-
pon in recognition between the soft rot erwiniz and chinese cabbage.

Key words Soft rot erwinia; Chinese cabbage; Adsorption; Lipolpolysaccharide
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