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1. BT 2 H B R R A2 B R AR 15
il 1ol

PR AL A T AR, TR i 4 (High
voltage electrostatic field, HVEF) Ab ¥ 2 fifi fill ff1
TR AR 2R R, PR R B T AR
fief JBE LA K S A B I, S Sl A T A U2 T R
2R Ay BUIG TR I BUB BE T, DA A2 2% £ 1) JE DK
PEFEM . HVEF 6 2% 53 B i SR 5 00 35 )65 i
H—PH S AN S A H (Acinetobacter radiore-
sistens, AR) 3L H BUAS [R) R 3 09 b 8 0 &
PR AR A9 DNA (9453 /18 R 212, A6 %f
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Bk AR JEAT RN 7 05E RS E R AR
S 505 K e A BUEC B (Shewanella hafniensis, SH)
1 W A BU IS (Shewanella putrefaciens, SP) 3t
B9 ik AR P A AR DL K HVEF 4R B Bk AR
XF AT EENA R T A () AR ELAE T AL 5 4 1L
HiEZ%

1 MEl5FE®
1.1 B

LK E  (Chromobacterium violaceum,,
CV026) ,dtmt B BRI A R R A IRAFE 2 Ay
FL IR T R e R e Ay BG I B (SH) RIS I A B I AT
(SP), 1 BRAS BT 1R Ry e S AN sh AT 18 (AR) |, k52
56 2% AERE s S v 6 8 o A 2R KO B R AR
F A A B2 B A ™ b T 5 R HAR W5
FIT . AR AR A A 7 i v S ) I R B T S
TG, T A MRS R T LB Ki R Wk CV026
AL 7R 20 we/mL KRR £
1.2 &F

ToK CBE HRBRRR R R A A A
N VKSR H 25 48 AR 250 A BR A )
B (LC), 3E [ Sigma—Aldrich 2 A ;LB 17 15 3%
5 LB BRI R, W SIEH A AL R
ST JOHE PBS, AR A B AR A R W 4R
7 AR S R A A R £ (JC-1) 1% %5 b 45, db o
FHERHEA A E w IRBE L, N 520 R 52
b S A e A1 BR A
1.3 FEEES5MUEE

RV10 % % Jie 5% 22 & A, #EE IKA 2+
HZ150L #2 K \HP300s 35 7248 , 20U FR A 88 % &
A BRITAT 2 7] ; DH-9070 H #h i i 8 )T, b
VRS 2 S 06 v A A BN F) S LDZM-60 K5, I
T B R  BCM=-1300 #84 TAE A, T ik
B2 57 a0 (O M) A PR A F) s SPARK B AR A, i 1
Tecan Mannedorf 23 &) ; CF16RN IG5 & B0 HL
F-4700 #5653 066 1 SUB010 4 H ¥ 1. 1l
B, HAS HITACHI 23 v ;1.5S 250 6t It , b
A A BT AL R A BR A 7] FE20pH 31 . JE2002G
M K, Fi+ METTLER TOLEDO 7\ & ;TX71
PG E BB, HA OLYMPUS /A # ;SCIENTZ
1D 240 MO w4, 77 7 2 A R A R D

U3000-Q-Exactive UPLC.Q Exactive 2 & =X DUk
FF Orbitrap Fii%{¢, f2[E Thermo Scientific 23] ;
NanoDrop2000 # i #t %5 b 43 5% % £ 31  Hypersil
Gold C18,3%[E Thermo Fisher Scinentific 23],

SN i e P L 30 SR % A
RALHT, an i 1R
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Fig.1 HVEF experimental device!'"

1.4 Fik
1.4.1  TRBRAIE AL S AR PR AT —80 “CHY T Bk
fift VR I LA 1% M 8 Rl ik 5200 T LB A BE 3R
T 28 °C 150 r/min 3% 18~24 h, ZJ57E LB [k
B R B £ B 5% 48 b BRBUR VA T LB R k5%
b, gkt 2~3 FRRITEALSE A, FH TR 22k
¥ R KT E CV026 2R TU8 I 20 we/mL KB
FHEN LB W% d 37 °C 150 rv/min 7% 55
IR 12 h, L 1% R 1E 2~3 1%, T 19 %
Ak 58 BUE Y5 KB B 50% H il AR LE 101 1]
G5 T =80 CUKAF 4k 1A 5K
1.4.2 ¥R AR " AHLs Bk
1421 AY#E EEEN AHLs 2 % Alain
S ISV 7 3 BEAT M4 SF AR 0 AR 5 kT A
CV026 LI 1% it 5280 T LB Wiz 5 A,
28 °C 150 r/min 7% 12 h, $ZWHRELH 1:10 A L6
5 LB HIRIRA 45205 B B 52 HEAR 1 S Al
e, RS LA 200 /LAY FEAS T BRI
28 CHEIR K FE 24 h, WEHI 428 1k, L) C,—HSL
FH P X BE
1422 LC-MS LA AHLs

1) FEflE  SHEED G kKR
B RRTE LB WA 5 78 5 F 30 °C .160 r/min ¥& 7%
B2 —EMN%E (ODgom=1.0),8 000 r/min &
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O 5 min K BV WO 0.22 wm JE S IERRE R S
LIRFRIL O T8 (3 0.1% W R )R A, TR ek
G ESREAN, S 3K e ER R
T, FHE i RS A e R BE I 1Y AHLs 5 545
T, =20 CLRAF4 FH . bRiEd, Co—HSL it % HE v
J& R 200 we/L %W T HPLC-MS K&l FrA &
i SRR 4 0.22 wm WA ML I8, FRERYY
10 pl,

2) LC-MS #5612 % LR REVRIT
2, WA & F N Agilent XDB-C18 3%+
(1.8 pm,4.6 mmx50 mm) , i & :0.3 mL/min, # £
.10 pl, 20 Hr i 1] 030 min, iR 30 °C, i 3h A1
VPR O G —IKHBEAT A0 HT o Tk 25028 R ESI(+)
B IR BT sE MRM HR A, B R N
650 °C., i 7% 7R EE 300 °C, Mt i 77 R4 FL <N
N, , filf 188 A R A, HEFL A 3 L/min, B 41
FLE R 4000 V, B B BB A 100 ms.,
1.43 HVEF 2R AR A #istss o, R H
AR HFE (5,10,20,30 kV) AN [R] A 1E] (5, 10,15,
20,30 min) LA B A [F] (] (7,8,9,10 cm) ) HVEF
AbERZE A, BEAT DN R S O T T A RO
HVEF Ab 38 (1) 5 A0 98 BA 45 10 AT 0 8 | e 24 2 3
TEHL R 30 kV I [E] 15 min [BI#E 7 cm W, fil £6
) R V8 R B0 PR Rk B 98.8% , Uk T AR W
T HE A LA B A U BE h Be EUs B 251, IR I
J& S g0 Y R MR e 458

DU ERAE7E i TAE & B, K isfb)s
) TR V) TG - DL S 0 R 4B 1k 9
- I B 3R AR OE R T, R e i 3 A5 4 30
kV I E] 15 min 88 7 em, AbERJS OB FR AR T
FEF I &
1.44 HVEF 4B ¥k AR 5 7 FU G 3L 55 97 )
A FL EC TR 9 52 1
1441 REHEFHE  WEE WK AR I R
SP A kR SH ¥5 5% 12 h J& , 43 il H LB 35 5% 54 B
F ODgoonn = 0.1, R85 % 1% 3R EIMAE] LB A
Rigedhrp | F 28 CIHIRE # 24 h,
1442 [EdEA SEF GRS, BEAR
A S N IR B2 B B JE T PBS 1,30 °C 180 1/
min MFF 8 h, VR 2 Ik, HI JC-1 e 8 2% h ik 7 2
ML, JC—1 PR ORI R 490 nm, & 5K

H 530 nm;JC-1 RE WKWK N 525 nm, &
SRR 590 nm, G E KA. BOR MK N
258 nm, K SFIK H 280~450 nm, PRAETIE N S
nm,

1.4.43 FHEHABEWEYE 2% Scatamburlo 98 )7
2, WA B, TC ) A 43 B 159% B8 IR 4 1% (105
°C,30 min BBHKE ), A 10 mL B AE 4= 9%
590 mL RBU L 15% 5805 8 (121 °C, 15 min K
R RAT, BFA, FE L SE BRI B S WL B K A
T ol E , JC i XK T, & T 28 CH5 5% 24 h, il
R UK N

1444 EWBEIERL WSS K AR R
SP . F#k SH 5538 12 h J& , 409l FH LB X5 352 3L 7 B
% ODgou=0.1, MIAF] 96 LA H , X T 815 7745
FLIMA 200 wL B, X TR A 55 55 5 1L A TR Bk
AR FIH #k SP 5{H ¥k AR A1 ¥k SH 4% 100 pL,
T 28 CIHIRIEFF 72 h, BEad 24 h B 46— Y 95 Ak
PR TR 6 M R FH 45 A 5 e o kU7 i R ) RO
B, W AL B YE R, T 200 WL PBS 28 P
TR YE 3k, RBRIEIEE, AR, A 100
L B BERE E 15 min, E i T XTS5 min, ilTA 1%
S5 AR5 15 min, W 45 55, T 200 pL
PBS ZZ i MR FE BV 3 K, RRZREMEE
W o FFFLINA 33% £ TRV W i B 20 min {5543
Vs fe , B BR SGM 5 OD oo IOGEAA

1.4.4.5 JsbZHE &

1) MaohZ2 42 BT B 28 o 1 A= W s
PBS &, If H 248 M i 65 A% (50 kHz, 5 min ) 8 75
7E 80 °C F /K ¥ 30 min,4 CE L (15 000xg,30
min), FIA 0.22 pm 38 853 8 S5 FH 24 9 6 e 12
SE G T LA R

2) PRMERER VA LA A0S AR S R
T R A My v 2 1 T i M B S A e %, 433
DL BE RN G BE R X AR Y il S 1E O AR y=
9.9007x+0.00005 , #H 5 & E (R*) 4 0.9995, MK 0.5
mlL FiR FYEEWR, 1.5 mL 2818k, A 1 mL
9% AT i W, I U A BEGE M2 UR N 5 mL YRR IR |, &
N EE 30 min A, F AN oot BRI e
ODyss, 1H
1446 REM ¥ HVEF Z&FRT 5 BB R AR
HIJCAN M L35 W (Cell—free supernatant, CFS)LA
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I W AR 2 W (Cell supernatant, CS) %S il £ LB
R R Brp R FR B AR SP R TR Bk SH, 85352 24 h J5 T
8 000 r/min £ .0> 10 min, JH PBS i % & 1A i
ODgooun = 0.620.02(A) , fEHE TR 6 h 4 2 h B 1
mL b 5§ B TE O Do 18 (A1) , Fe B AE S 4230 (1)
TR,

HLRER(%)=(A, -A,)/Ax100 (1)
1447 B3tk

1) 3kshiR% ¥ S mL & 0.3%3 A5 R LB 54
FRILBIA 6 fLM, K HVEF &b B a4 4b 3 B bk
AR 4300 S bR SP R R SH IR G, L5 pl 45 A
) B % 20 RNR A AR A RS FR 3L oty 7E 30 °C
THEFE 24 h, WE TR

2) BEEIRE K 5 mL & 0.6%BE 10 LB B
FEIBEA 6 FLAR, HEIE K AR (% CFS LK CS,
¥ HVEF &b PEHT /S B R AR (9 CFS DL & CS W%
JZE LB H5 7% 56 op 15 55 B fk SPORIER Bk SH, B S
pL s AE R SRS G T, 7 28 CC R E R B3R 24
h W FEAE AR

(a)SH 5 sp

(b)ZH 5 AR

1.5 HiEAbE

i A 3 W, Ards BUE 24 R ) M-
crosoft Excel 2019 Origin —2017 } Graph Pad
Prism 5 FPF#EAT 22, ] SPSS 23.0 H iy
One-Way ANOVA X it B8 #4777 22 534 o

2 #R5WR

21 HE# AR & AHLs &

21,1 AWM EEE CV026 2% AT E
ATCC31532 4 mini-TnS 225K, 78 QS #F 5% o Bk
]z AR AR AR AR . B Tk = S50 AHLs
A RLHY Coil FEH ,CV026 RRE A AT M %K
AP TR I Co-HSL 7] 75 T 42 (AT 1/ CV026 77 4=
LR NP, F I, ] DARYE CV026 &R
J R SR PEAG AL A %t QS M wIAE R . mE 2 1T
A, BHMEXT IR C4-HSL DL K FEHE AR fiE 51 & F Bk
CVO026 =4 AHLs, TPk SH FlEE Bk SP JE A
fa, RWIRPE AR fig "4 AHLs,SH SP A4
AHLs 8538 % P 59 AN e i 1 % 1 AR 51

2 EYMWEEERVEKRPE AHLs
Fig.2 AHLs in the strains were detected by bioreporter method

2,12 LC-MS ¥ AWl wik R gUEAL, Hik
H TR0 K AHLs , /S BE6f 2 240 16 43 W AHLs 1)
HARF2E, HIL, % R A LC-MS X E#k AR H#
AHLs #F— 0400 A5 5 70 Fhr il dn 2 118 ik
1 iR A5 55 F 9k E UL IR 3, Bt kel &
PR AR HPRERI DU #] 3 Ff AHLs, 20518 Ce-
HSL (m/z 228) .C,,—HSL (m/z 284) .C,,—HSL (m/z
312), ¥875 FHF2HE T GC-MS AR A {E 5 i 18
K 3 Fh AHLs, 35 Coe—HSL,Cs—HSL Fl C,y—
HSL, 8 fi S5 I FH w2 638 2 X 10 Bk i 40 7
EAT 7= BRI s A7 8 Ak 4l o A = R
AHLs ()1, Hy=¥ F %k Cs—HSL,Cs~0-HSL

AR Cy~HSL % 3 F AHLs,,

2.2 HVEF #4EEk AR5 2 siE R R ELIEH
X 25 BL EC & A 22

2.2.1  BEELA SRR S BR AR MR . AN E A
2% ] AR N R T sl e — 3B 2 5 3] ATP &
RCrF PR I B AR A 0 b A A S 0 4 A 2 — P,
JC—1(—Ff PHES 7 Yok ) vl LA 38 ik 290 i A 86 0] £ L
V7 25 30F N A0 5 56 5 PO R A W e & AT
9 i AL JC-1 DL SR TE U477 ]
DR Ak S, BT Bu R W RAR R e ) ]
S 45 98 6 i BE Y Lh A5 21 40 M B A 07 Y 4 it
{E" HVEF ZbHRT 5 Rk AR X E#E SH M
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®1 FEESFRERFETF
Table 1 Daughter ion of standard signal molecules
syl 2F X 5 F/(mlz) F B F/(mlz) B 3E A= eV
C,—HSL CgH;sNO; 172.1 102.1,74.1,71.1 10
Ce—HSL CioH;;NO; 200.1 102.1,74.1,71.1 10
Cg—HSL C,H,;NO; 228.2 102.1,74.1,57.1 10
C,—HSL C4HsNO; 256.2 102.1,74.1,57.4 10
C,—HSL CHxNO; 284.2 102.1,74.1,57.1 10
C—HSL CisHNO; 312.3 102.1,74.1,57.1 15
3—ox0—Cs—HSL CoH;sNO, 214.1 102.1,74.1,71.1 10
3—ox0—-Cs—HSL C,HyNO, 242.2 102.1,74.1,222.2,71.2 10
3—ox0-C—HSL C,HxNO, 270.2 102.1,74.1,57.1 15
3—ox0-C,—~HSL CHxNO, 298.3 102.1,74.1,57.1 15
3—ox0-C,,—HSL CsH3NO, 326.3 102.1,74.1,68.9 15
110
100- 228 08
N 22812
o 80
Q
"§ 70
E, =
= '% 40
E - 228.14 220 00
= S5 08 22823
22903
10
227.17 220.00{ 1 |“ N 22010
22'7 2 22"’ 4 22'7 6 22" 8 22‘8 o 22'8 2 22‘8 4 22'8 6 22'8 8 226 o 22'9 2
i b
Mass—to—charge ratio/ (m/z)
(a)Ce—HSL =T A
100 284.14
o
=
0
© 75
g 130.06
5 e
o © %0
< 0 oas
z .% «
= as
e %
25
20
15
19 12507 | 320 170.06 283.62
2 51.02 7007 8510 93.49 '15% 14007 '3 | 4g2142 19011 22414 2512 25614 267.11 285.14
Py Py 100 120 140 160 180 200 220 240 260 280 200

J AT L

Mass—to—charge ratio/ (m/z)

(b)C,—HSL o
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100 312,33
95
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85
80
o 75
< 70
% 65-
#32
K 45e
= 2
= .5
= 35
T 30-
= 25
20-
15
10: 183.10 277.22 20421
: 57.07 71,00 _ 91.03 113.10 12711 14002 17012 |186.15 20500 231.21 239.13 26613 |280.23 [ ?°>? |347.10
€ 80 100 120 140 160 180 200 220 240 260 280 300 a20
JB A H
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(¢)Cy—HSL 2 i &l
B3 MENFAHFEESS F-RRIEE

Fig.3 Secondary mass spectra of Acinetobacter radioresistens signal molecules

Bk SP LA A2 R AN R 4 s 2 MR A LIRS
PR AR JE R 7R R Zeta f A 57 48 X 1 T,
5B G A TU G B A OB E PR R D (A E
BEIWJE, % HVEF &b 35 9 i AR AR 5B bk SH 3t
BRIk & 5 R 4 HVEF 40 A9 18 ¥k AR 5 B &
SH IR A K IR Zeta BEHL A A B EZER, M4
HVEF 4 BS B R AR S EfE SP LR Rk R S
K% HVEF 4 F A 3 bk AR 5 bk SP IR & 85 57
(1) Zeta FEFEL 057 A7 W] o B AIK (P<0.05) , AT il 2 T Pk
AR JIr /= A AHLs X B kR SP Y 45 4F F 35
222 EEIEEIEYE KR P 4 TR E A 53 A
AR F 53 A 2 P SR AN R R S R
8 2 2 M A3 A B 5 ™ AR AN R AR T o )
K7 i B T D SR R ISR B 0 S Al 2 3 e K i P
K/NEF W HVEF AbBRHT J5 R PR AR X Pk SH
DL B RR SP B RV PR a5 R 5 FR . R AR
AR H 58 FBEIG MRS, PR A B EC T 19 2
TPk () ELAR A 25 R KB #R 3 T AR, T A& AR
W FRR R B RN TR FAHEZER (P<
0.05), &I IEEFRIK R 09 M A0 3 1 G 1k o
HVEF 43 E PR AR J5 X B bk SH DL K Btk SP 2R
F Tt 4 00 1 412 2F 55028 B R T B (P<0.05) , T A Xt
T B 35 ROR (P<0.05) , 5 HE 4R S5 8RF 5
R I 22 Rl AN [ A e AT T A A I % 9 X B T
P R SRR SR B 2 MR A
FL TG T 2 1 TG 1 32 2 AR AR BE MR8 R -1
WEEVER, £ HVEF AHE S 0 3 bk AR X 45 FU

30

s ~
£ g
Q g
= Q
S 3
/= o}
~ ~=
z - b
3 = tt
B2 oa0f E = 20k LS
i Gl
w2 R 2 sk
ﬂ < 10 #L% ; 10 c
B § e
7 by L
g ii 8
= 0 § 0
-
g & & g & &
= X*?’ o ><~t~
& = S
4151 4151
Group Group

(a) (b)
TE ARG 5 B 38 7R 1 0] 22 53 8 25 (P<0.05) , Rl ,
4 HVEF 4 Ea7 R E M AR X E# SH(a)
FNE#k SP(b) R LAY
Fig4 The effect of A. radioresistens with and without HVEF

treatment on the Zeta membrane potential of S. hafniensis (a)

and S. putrefaciens (b)

FG A2 P T 1 A 0 4 R 55

223 EWIRIY AL 40T A PRk B S i IR AR
HVRTE A 2B A DNA G54, M
PR T 280 3% A A0 M 3R 1T A 40 i (B>, HVEF &b 3
A J5 B BEAR AR XF AR SH IR B SP A Y I TE
IR FE M WAL 6 FT7s . AR AR B A W) IEOE 1l RE
JIWI R 5 T 2 PR A T IR (P<0.05) , I H 34557
TR 2 A W BB T W 2 2 5 (P<0.05) , T Pk SHL Y
A W IE B S SR 10 0.16 (ODggon) B I IR &
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40 40
a
-
30 30
a b
: . >
r{@ \é 20 b K\H g 20
35 ¢ = # 2 c
o o
10 d i 10
VF & & & 0 f K &
L A & & &
L v
& s
2153 2153
Group Group

(a)

(b)

B 5 HVEF &3Ea1. 50 E% AR X E# SH(a)
FNE M SP(b) & B EE K R I0
Fig.5 The effect of A. radioresistens with and without
HVEF treatment on the protease activity of S. hafniensis (a)
and S. putrefaciens (b)

B3R 0.96 (ODeonn) , B SP 11 4= 49 9% 158 2 py 12
K219 0.16 (ODgoonn) 340 21 A 5 55 19 0.90
(ODgon) , i FE AR 22 HVEF Ab B 5 BAR A 41 1 35
T R 0 AR ) Y 1t B B (P<0.05) , AT /&
TXTHEZ . F Rk SH.SP 5K 24 HVEF &b 2 5 #k
AR IR A FRE R AW 19 0.96 (ODgonn) 77
S > & 28 HVEF 23R #R AR 5T SHIR &
BFREARNEYPIERED 0.53 (0D, 1 0.33
(ODgom) o

224 MRS HAINR A Y (Extracellular
polymeric substances, EPS) g4 24 & H i,
14t DNA FHE AW 55 F 40, 2 A4 0 B 4 i 14
B A ) B LA RS I 25, S BB B A1 B X
T 3 41 09 1R 28 1 UL RO bt Ak R 2R 2 W i it 2
PRI HVEFR 23R 5 AR AR X & bk SH FI T
Bk SP M 4h R 5w i P 7 BT R L2 Bk A BUIG
MIAh 220 & AL, BARR AR JLER SRR R TR BE
SH R HIG IR0 1.49 15, Btk AR LR AR R0
PRSP R IRRT IR 1.37 £, X R R AR 3557
1A 2 T 53 WA R AR SRR A 5 0 A U 0 T A B
I B 0 L Ah Z 8 0 20 0, B BE AR 42 HVEF 4b B
Je ) b 35 A 2 06 A U G B M A0 22 0 43 3 11 i F
ORI ES, HE HVEF AP 5 AR AR 5 5Bk SP
LR FRR R 50 AL A LA 205 & s R, E
Uity V¢ S5 BOBIE 5 5 T i) o 50 B AT 1) 2 0 R 1 LA

B 6 HVEF &Ear. 5 EHk AR X E# SH(a)
FOEIHR SP(b) 4 ¥ % 7 AL B 72 1

Fig.6 The effect of A. radioresistens with and without HVEF

fB 4k 2 4

treatment on the biofilm formation of S. hafniensis (a)

and S.putrefaciens (b)

100 100
80|
3 b a -~
E 60 Ty b=
g = %
=40 =<
20 =

=)

aty)
Group

(b)

21 5
Group

(a)

7 HVEF 257 5 E# AR X & SH(a)
TE SP(b) ka5 & RSN
Fig.7 The effect of A. radioresistens with and without
HVEF treatment on the extracellular polysaccharide

of S. hafniensis (a) and S. putrefaciens (b)

R A5 A AR 53 34 52 A R IR0 PR 7 R 4% . Wang
S RT3 B 7E VA % I v E A S IR )
Tk e B e A AR HE FUA EPS 94

225 REM WHRREEFRNARERTSZR
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Studies on the Interaction between Acinetobacter and Shewanella in Channel Catfish
by High Voltage Electrostatic Field

WANG Xiaoyun'?, GAO Tianqi'?, SUN Weiqing?, WU Wenjin'!, WANG Lan", XIONG Guangquan'
(’Key Laboratory of Cold Chain Logistics Technology for Agro—product, Ministry of Agriculture and Rural Affairs,
Institute of Agro—product Processing and Nuclear Agricultural Technology, Hubei Academy of Agricultural Sciences,
Agro—product Processing Research Sub—center of Hubei Innovation Center of Agriculture Science and Technology,
Wuhan 430064
XCollege of Life Science, Yangtze University, Jingzhou 434025, Hubei
3School of Management, Wuhan Textile University, Wuhan 430073)
Abstract This study aimed to explore the influence of high voltage electrostatic field (HVEF) treatment on the quorum
sensing regulation of Shewanella mediated by Acinetobacter in channel catfish. The research involved the identification of

acyl homoserine lactones (AHLs) types within Acinetobacter. The experimental design centered on mixed culture systems
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comprising radiation—resistant Acinetobacter (AR) by HVEF treatment, alongside Shewanella hafniensis (SH) and She-
wanella putrefaciens (SP). A comprehensive analysis was conducted to assess the impact of HVEF treatment on various
physiological attributes of Shewanella, including membrane potential, protease activity, biofilm development, extracellular
polymeric substance production, cellular aggregation, and motility. In the mixed co-culture system, although strain SP
and strain SH could not produce AHLs signaling molecules, they could be promoted by strain AR to improve the rot
generating ability and biofilm forming ability. Upon co—cultivation of strain AR with strains SH and SP, a marked en-
hancement in various indicators was observed: protease activity escalated by 3.29—fold and 4.43-fold, biofilm formation
was augmented by 5.00-fold and 4.60—fold, cellular aggregation was bolstered by 1.53—fold and 2.22-fold, swimming
motility surged by 5.47-fold and 5.76—fold, and swarming motility was amplified by 4.89—fold and 2.21-fold, respectively.
The co—culture system of strain AR treated with HVEF and strain SH and strain SP showed significant effect compared
with the group treated without HVEF. The results of this study can provide a theoretical basis for the mechanism of bac-
terial interaction.

Keywords channel catfish (letalurus punetaus); quorum sensing; high voltage electrostatic field; signaling molecule



