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Biofilm formation characteristics of Dickeya zeae MST

HUANG Ning', ZHANG Jingxin?, PU Xiaoming?, SHEN Huifang?®,
YANG Qiyun?, WANG Zhongwen', LIN Birun'?"
(1. College of Agriculture, Guangxi University, Nanning 530004, China;
2. Institute of Plant Protection, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China)

Abstract In order to analyze the effects of different environmental conditions on the biofilm formation of Dickeya zeae
MS1,crystal violet assay was used to evaluate the biofilm formation. The results showed that: The ability of D. zeae
MS1 to form biofilm was strongest in yeast extract peptone broth (YPB); The biofilm biomass reached peak after
supplied with 1% peptone and then decreased with 1% — 4% peptone addition; The Agy of the D. zeae MS1 biofilm
was significantly higher in large amount of nutrient culture system (198 uL YPB + 2 uL of suspension) than that of other
culture system. Agyp of D. zeae MS1 biofilm was highest in 24 h,and then decreased with incubation time. The ability of
exponential bacteria cells on biofilm formation was stronger than plateau bacteria cells. Within 10> — 10® CFU/mL, the
initial bacterial concentration of D. zeae MS1 exhibited no significantly effect on biofilm formation. The Asyp values of
D. zeae MS1 biofilm increased with the incubation temperatures of 17 — 32 C and peaked in 32 C . The remarkably
higher Agyp values of D. zeae MS1 biofilm was pH 6 — 8. In conclusion, D. zeae MS1 was able to form stable biofilm
under different environmental conditions.
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W IT RGE AT R G R 7 B G E B Fis
P-4 S SRR /N T U S R P9k N Ra B 7K 3
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AFATIE . 32 C # ik 3E 5 24 h BRAME W, H
0. 1 mol/L JCTA iYW R 2 wi il (PBS) #h 38 3 ¥k L BR
TRIWFANTE 5 0. 1% 45/ % 444 15 min, {2k K
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Table 1 Different proportions of culture system

uL
WIEgWE
G %ﬁ]_ﬂ( YPB e B ?\‘MX 4
Code Sterile YPB broth Bacterial Fotal
water ) volume
suspension

1 0 200 0 200

2 0 198 2 200

3 20 178 2 200

4 40 158 2 200

5 60 138 2 200

6 80 118 2 200

7 100 98 2 200

8 150 48 2 200

9 175 23 2 200

10 188 10 2 200

11 194 1 2 200

12 197 1 2 200

13 198 0 2 200

1.2.5 KRB oo b & fm AR B R R

MR T Ax AR A 2
200 pL $8BCE K BITROMA 96 FLERIHK 24
M. 32 C FEF IR R 97 6.12.24.36.48.,60.72.,96
144 h, $2 B8 1. 2. 1 B 05 36 A A 0 4 BT i
1.2.6 FRAAKP@ESAEMABRKERE L
4 AR T AR A Ay ] e
A3 HL 10 mL 8 804 K AE 6 050 B0
(3 500 r/min, 10 min) Y& £ B . A B 8 YPB
10 mlL, i il B 18 % B R 10° CFU/mL (1 18 B i 5 98
JE B 200 pL DL EASTRNAE KB E RO A 96 FLER K
AR .32 CH#p Ik 1535 6.12.24 .36 F1 48 h, %
H1.2.1 ew&mua&wﬁﬂ%ﬁzmz
1.2.7 RRAVMBRBBEEXNEE@mAMRKE
H %&ﬂ?dbﬁk m sz
B 10 mL F8 804 KW B0 (3 500 r/min,
10 min) WAR R4, in A BT i YPB 10 mlL, i il B¢ A
WK 10° CFU/mL (%) 18 & W . 10 £5 5 B 2k 15 5

FREE

107.10°,10° ,10* .10 ,10* CFU/mL % J& 1Y 1 2 Wi ;
SRJGHL 200 pL B3R A [H] 2% B 9 TR A AL 96 L 2R
B 32 Cr k3535, T 2.4.6.8,10,12,
14 124 h WCEERES, L FR IR 1. 2. 1 0 5 32 04k A 4 ok
FETE 1
1.2.8 FRABABENFEDARRBRA LD
AT AR AR A7

B 200 pL $8BUAERKIAEEMB A 96 FLEA L
IR 20 IAE 17.22.27.32.37 Fl 42 °C # 1l 55
F,F 2.4.6.8.10,12.14 F1 24 h W AERES, 42 1. 2.1
1) 7735 D 3k A ) e T B
1.2.9 FRE#¥% pH s+ 4 % m

LT A% Ak A ) 2

i pH 4358 5.6.7.8 A1 9 AIBT & YPB i
il %5 B2 Ry 10° CFU/mL (% B 0 B 200 pL |3k
AR pH B # B WA 96 LB I 204 R MR,
32 °C #ikbREg%R. T 2.4.6.8.10,12. 14 FIl 24 h i
FE &L 1020 1 (5 38 I A 0 1 B B
1.3 HIBEAE

A PBE 5 AT ISR .3 IR E L G5 R DL
B+ bR 1 22 % s, Al T Excel DPS B (iR A
7. 05) HATGE I 40T .
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il 2 A B R R IR W (YPB) L LB K i
(LB) | 5% 2 HH 35 72 W (PDDB) DL ACE F2 R 7 1
FEW (NB) X 75 45 20 TR 1 5005 995 181 A= 9 e IS O e g
T35 o 235 5 R B« A 200 TR S s TR A ik
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(F 1Ca)) ., 7 #E 40 b M K085 % 1 7E YPB A K
24~48 h J5 A W) R s ML P16 AR B 5 T 7
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B, PR, BE R YPB HEFT )5 22155 .
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AR

Kl YPB 5558 N A [6] 2 1 R e B 0T 7 46 4 TR
PERRE 5 TR A ) 9 Y B RE T s e 25 SRR B .
0~ 106 25 1 R VR 0 e 32, B 5 40 v PR B s R A
B RE Y BURE T 3 W B L O AE 100 Hk B AR ) ik ik B
e KA 5 BB 35 M 8 K 8 4 %0 4 124 T A 0 0l IS 1 O
AE ST FRECE 1(b)).
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Fig. 2 Effects of different inoculation times (a) and development periods (b)

on the formation of Dickeya zeae MS1
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Fig.3 Effects of inoculation concentration on Dickeya zeae MS1 biofilm

formation after incubation at 0—24 h (a) and 24 h (b)
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formation after incubation at 0—14 h (a) and 24 h (b)
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Effects of initial pH levels on Dickeya zeae MSI1 biofilm formation

after incubation at 0—14 h (a) and 24 h (b)

3 WREEiR

I A= ) 4 T 0 I8 8 AT LA a3 Sk Rl R A AL R
AORER 4 AP B ARWF A R R R SR
AT R A TR R o T A W B 8 O BT )
4 DB Be:0~6 h K, 6 ~24 h A=K BaH
24~48 h BT 48 h LUE G WO . 40 B X AR
ST 04 25 B 400 B R AR =z TR ) SR AR T AR BE AL AT
S FLAT — 22 0 18 B P ADRE SR PR L O R b ek oL ffg
W (Porphyromonas gingivalis) fe 5 2 fp O 15 58 Bk
TR T R 1 3R T 32 A 77 A o e M TR O A T T
i R DA TR B A R TR A LA L SRR R
THT (1) 20 P 7F B 2% /K 3% T R 1 0] e B G R i A=
PR REE . ARBIRGE h AN TE R O T A ) e
FRAETE AT 301 40 T S B A Bk e T L AH AR w0 Y
B o AN 2 T 1 5 I T 2 e 0 — RN A AR ML A
I 2 [ B 2 A AR T . A W A
[ i 2 R e 8 A % T A REDRE B K M L DA
MPERmESY (AR EN T WS 2
B, A 18 B0 KA 40 B L A 000 40
HAT B A9 A= Wy I e 0, vl BE R T 3X 2
BT 1) 2 R A A K A AT P | b B BB ) S5 5 TH A
FE I 25 5 52 T AR 49k O e Re it .

A0 B A= W0 IR B TR B A5 8 5 5 s SR W R A AR
GEA HIEMIER . B IR E IR B A RE ]
S 240 A AR W) R i R R DL R R A . AR

WF 5% 45 5 2% W - 5 45 40 B 1 08 0 B A 0 e R A
YPB Ki 323 1 %0 8 U RIR B A K B E 35 1 B R K
£ (198 pL YPB+2 pL W) H O i AE 1 98 5 T A2
AVOTR F RIS N 2 AR 40 BA A i ok IR R 1 R
B, 0 ) i 5% % 2k v A W 9 RSO B 1 2D T g
HRUEFE RS B . B R A AN TR o 85 S e T
T A A R 40 B Lee ) 2540 38 L R 0k 19 15 3%
3 NGM ¥ 35 35 B C R (E. chrysanthemi) 7] {§ #
T R AR I IR R R TR 2 R CSC IR T A
WRSCIGTR 8 (E. spp. ) B & W70 B9 ok . KR AR5
M) 21 BT A ) % B %) JE B A R DG Tl L 4 4 A
AR R 35 3 (LB, ABTG . MOPS, A& JR O % 4
PRA A 1 (F-18.,83972, Nissle 1917 ,413/89-1) Al
1Bk 78 B 1A B 2 T8 (1222-86) A= W # BE (4 F i 1 47 0F
GE KB 5 BRAN TR 43 A A B IS R 8 SR A P
K AR B s B A il AT B
(Campylobacter jejuni )BFoE W KB ML FFEF MY
B2 5 (NB2, Brucella and Bolton broths) , % @ #£
B Z B 33 (MHB) o IF B & 19 A )
N TS I P 1 S A= 1 s e a1 e R o
FEE P i HL AT B A L 2B BRI B0 B R R R
4 TR A= ) B RS A I A

A 5T 2 1 W) 4R 2 1R %5 B (107 ~10° CFU/mlL)
A 52 M 2B ) 0 A R v B L (R 225 24 h L R0
2 TR %85 R T A R A T R TR A PR B 52
M) AN k3, G R A DR < 0 B i 1 A AR P
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A A A B Z [ 3555 24 h 5 AE YRR Y
AR ZER AR E, Azevedo U HE ST K BBz B
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AR BT 52 e AN S8 3 5 U D ER T 00 4 4 T R AN 5 T
RIS FRORG B o L3 75 35 vh S8 A 1 7 R A O R A A
TN S S5 3 s 2 3 BR i A o DRk L AN [ )
Uy 42 T 9% T 2 1AVIE IR A W e TG 18 22 5

1 — 5 Ui B2 YU R DY S 20 TR B A B Y A )
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PN 7 R T O O TR L AT R R A W 8 TBRE
REJ1 . HAE 32 “C &AM T . A Wy B IR E S BE ) B it
R AT B (Citrobacter werkmanii) £ 30 C &4
AT R R A W e R T A iR RE (37 °C) R T
WA W B TR B A I i R B AR 37 ~
42 °C IR BEE LN R A W B I R — o DX
AR AR FE, 22~30 CE&MHFTF.30 #EbT]
[ & (Salmonella spp. ) HA5 5 4 0 4= 9 bl B B
JLRE T 330 C &M T TTIRE 25t 24 h W JE iUl
A YT 22 C AT AN 40 48 hoA
T B A R B PR o R TR B R AR
BEIBETE 1 0 BE 2% 1. e Ah A AF 9T kB AR IR
(17 “C)al i A= Wy Bl EE i BE 0 T B, A WE 58 R W)
A it BE {5 40 TR 0 A1 22 48 S 0k s/ | A 20 M O
WoE AR o 2 B804 0 B ) 266 R B 0 T I 368 A 0
¥ B RE v g

AR VR P 00 ) 5 €0 2 BK TR (Staphoylococcus
aureus ) M F K& #H % B W ( Staphylococcus
epidermidis) A=) 9% 51 A= 4, IF K A B ol 158 B 46l
FE R T5 B B 4 1 A0 B R E A . AR IR 0 & D
B8P 25 A2 AN ) T 7 0 A T 20 o T A ) o B T TR
J» FRLIHG A P B 358 % 28 4 40 T 1 AR s T A ) vk
R )T W B AT L

AT ST RS B A A A0 T 1 AR e T AR )
PRI G R 1A 22 YPB S5 Rl H il m 14 A
W ARAL B B F2 K 2 (198wl YPB+2 L B ) .45
O KW A WL W 10° ~10° CFU/mL, 32 °C
pH 7. X5 5% 24 h &5, 02 B 45 240 BV 5O OB
TEEL A 5 T I 5 i 58 G €8 7R TP U A M X A A

240 TR A T A ) A A T AT I E . WS
Aok TR AN T) A 05 DR 25 0 A 4 A T 1 8 o T 2 )
HEAE S A ) T 3 0 P DR 3R oR el 2
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