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HersEENE 117-T6 BA 54
s A WY, mmMEY, GERY, B 47

(. TR, WTAEEEY TREESSLEE, WL T, 315211;
2. TR VRSB, WL Tk, 315211)

WE: N RAEH PRI 117-T6(Vm 117-T6) 5 B4/ #k % t, ALBWE T 3t
MR, Bk, XHAERAE R TRG BN, xR T 2
o BRFV, REEIRIOTE Vm 117-T6 M AMB AR, Fok. XHLETEER
PEEUE AT RBEEEY, TEAXHRECRRERME, 2 EHEEmE,
Vim 117-T6 # % 40 min (5 (£ ¥ 75 S 07 30 86 ) T 1, R A fE A 240, K% 120 min B
TRHEGRMA L BEERE. RERERR R, FRERER. 4701
T o Vm LI7-T6 Bk M B0 AR B 340 o 038 10 V6 S8 b, EE A AM 9 SE 4 B o
Fh. FHEFEHBALRIE, BRBRN; BER. THREREHM. LHAES
B ARV S Mo Vm 117-T6 EH AL E B R4 THLHERE BA% AN ABC HEE 4.
NEEE. REEERDEEE. PRERET, Vm 117-T6 % A5 4 44 H ke 80
BEEWE, HEBHETHE. ARURMBEREANE S THELE HER Y REE
A ARSI AR AR AR TR, AR E R R RRET 5%,

R g INE 117-T6; A RME; B¥E; F#rE%

FRESTHES: S 946

A (algae-lysing bacteria) 42 7] DLl 4 B
F A4 07 AN e S AR K BUORE IS | VA
YA R AN SRR, 1942 FE IR AL, FAE
Z PN (Polyangium parasiticum) BE A% 5E W B
(Cladophora spp.), T KRB T 4 # % HEIHE P,
Bl S G TR S B Rl 2k 2 . BlE HaE
WM A F M E B (Myxobacter) ., Wik 21 4k T g
(Cytophaga) . 1B )& (Pseudomonas) . 5 % B
¥ 5§ J8 (Phingomonas). 1B 3¢ ¥ %M H &
(Pseudoalteromonas). YN J& (Vibrio) F1ZF #IFT I&
J& (Bacillus) %554,
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CEAFRERS: A

TE 43 B 55 3 (0 A o R U PEAR SR L T (P
marina) AT B0R B M ANEGTE 1, AT ORIEBEAN M
B S K R DR IR & (Cobetia) T {2 A3z
4837 (Porphyra haitanensis) ¥ A0 I BN FE K N
RICEESAML, FIRELTRT . Wang 55 & B
PN DHQ25 AT J3 WA R A1 28 11 A 410 il AR B8 2 i)
o Jeong FFVMEIY KB, WV ZEHFT R SY-1
BRAM WA 22 KW R (bacillamide) X 45 BF Jig 14
AR KIEH . Guo " IESE T H IR H
bR GLY-2107 Rl i 70 3 JR A E PR IR AL &
W ok 28 U A SR 4 B (Microcystis aeruginosa). Li
AU AR TE DB R SRR L a3 B RS B R
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JLAT B SM0524 FI 43 WA 5 R £h 2L M il , (T vig A
2o AU, R I E O N2, HALI
=R/

LS 2 AR B B 2 523 D 7 22 AR |
) /& A BT S BR , REME SR DL B, B
JG e, WERBE MR MR (V. medi-
terranei) 117-T6(Vm 117-T6) # 1iF 5% /& 1% 9% ) — Fh
BOWBE, AT DABEIR SRR N I R B,
SRS ML FRATRBL, Vm 117-T6 [RIE
A JBR YL 28 S IR A L R 5 ) S o A LAt i 2
A AR, R — BRI T R A T . AR
B WER Vm 117-T6 X 778 57 45 ¥ (Heterosigma
akashiwo). Wi f1 ¥ (Pleurochrysis carterae). X Hf
4 ¥ (Dirateria inornata) Fl 7 i J5L ! 3 (Provo-
centrum donghaiense) W HAVEH, I HixBY)
FTRIREE, ST R R A AL R AR

1 bR i

1.1 LIRSS

S T FH A8 57T e (NMBjah045) . i 3
S 4 3 0 AR T I PR SRR 38 Pl W VLA Y A ) TR
S A R AR

H 2 0.22 pum L AE D8 B A 38 5 1K,
1L 8 1 mL 77K 3 SRR AR g3k . 4%
AP 1.0x10° CFU/mL By % FEHE R 1 SRR
LB, R RIEFRT, THFRA TSR 3~4d,
H¥EH 2% . T 20 °C, 6 M8 E 36 pmol
photons m’s™', JYEHEEIHA 12 L : 12 D 444 T Kfk
B FERIRBAER D R E E 1.0x10°
CFU/mL, %M.
1.2 Vm117-T6 By 5

SR L RAR BB B Vm 117-T6 (R4 T
WA WP AY TRE SRS, R E R
fR R 5 R 2 NaCl W 0 1% RYBREE (I K S A
7 (TSB, 5 S A Y AR A BRAS W) W48 7%
Jerdr, 28°C, 110 ¢/min, WE4KEESE 12 he HHRD
W5 AR
1.3 Vin117-T6 BLesis

BUIE AL B Vm 117-T6, 2 775xg & .0> 5 min,
R, FEKHIE N/P BYEFRIEIK (0.000 8%
P-H,PO,, 0.002% N-NO;) HH &%, PR EHIK
B2 1.0x107 CFU/mL.
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BB RTE 1 10 B L) 32 FP T 46 £ Kb
I R0 S e . A B SUHE 4 R AR R
BEAEWERT, BB 3 FAT. YL T2 h R
SEWARTT SR o 8, T HRER, BUE
FE, 7 104xg B0 5Smin, 3 W, A%
K 95% ZBE, 4 °CH#E 24 h, 7 104xg & L»
5 min, B I T 649 nm Ml 665 nm T il & H
OD fH . C,=13.95x0Dg4s—6.88x0Dgy9, ., C,
HHERE a B SR RIRE

TRHERIME : 1(%)=(1-C/Cy)*x100%, 17,
TR C M Co 43 ) R YL B[] 2y ¢ B 1
0 X R AY T4 2 a W

1.4 Vm117-T6 3 A [ERxiR A FERE1E R

SR . REPLE . SF4ERFULT BifERH
ME— B DR A e R R IR R . IR Vm 117-T6 /Y
UE A% P W BT R 8 B B R IR 2 b, 28 °C B SR
48 h, HEFREMIMOA S 5 min 5, JCREIKIEVES
T, SR FELE B RN, AT Vim 117-
T6 [ A [ BRI RE T

1.5 Vm117-T6 fa A4 . REIMIFIEIARYS R
MR

e HH & SREA SR, L1100
(T B HC A0 Vim 117-T6 3Rt T NaCl ¥k i
1% %) TSB 35 #2 3 rfr, 28 °C, 110 r/min % 3% 48
hJF, 4°C, 11180xg &> 30 min, WA, Jn
A KB )& N/PE 3% 7K (0.0 008% P-H,PO,,
0.002% N-NO-) & 7% . K T, /4w e
LA 7% 20 min, H5 8% 62 11 180xg & .0 5 min,
B, 4 °C 1RAE4 M.

Jast s & SREARY, ¥ 200 pL
Vm 117-T6 U A THH A LR B AL, NaCl ik B K
1% B9 K 56 2 U B iR B 97 3 (TSA, & Bt
Y ARGIRAT) b, 28°CHiJ: 48 h, FJ5,
A 2mL & & N, PIYTCHE FRIEK (0.0 008% P-
H,PO4, 0.002% N-NO;), W VLW & . 4 °C, 11
180xg E§.0» 30 min, _FIH K 0.22 pm A FLFL IS
i, 4°C 7R,

H 5 & PL1 s T00(IAR B H ) 1Y L ) 4
Vm 117-T6 45 2 NaCl ¥ FE 2l 1% ) TSB 15 778 5
1, 110 t/min, 28 °C %37 12 h, #5/H.

Vm 117-T6 Je s 4. R 4. B ARE 3K
R ¥ RGBT EEY R L1 1001k

HPE K FE2:2: 3290 sponsored by China Society of Fisheries



e

S A Y iax
A,

IKF= 4R, 2024, 48(2): 029409

T 89 L1422 A 100 mL 48504 4 rh 09 ) 2 0 5
W, 24 h 5 MR a HRIFTE
HIRWR, M4 EK a 58 L IR RNTE %
[ Vm 117-T6 Y525,
1.6 BEFHETEEMUE

A HF 1 Vm 117-T6 B MM 5 T A 4z R
1 10(ARFL L) B EE B4 A 100 mL 48 %04 o 3
(R I S S R R, B R 20 °C, JGHESR
J# 36 umol photons m s, Y 12 L : 12 D,
Ki g% 40, 80 1 120 min B B 40 B 10625 8 3ot e
TAREL

1.7 AREAET Vm 117-T6 ASMEEUIXT A TE
Bl

Vm 117-T6 iesM 4 TEE 432 B Vim 117-
T6 MIAMITE LSy 100 mL, JIA 3 ARk 2,
e, WU NS 10 min, 1 776xg 8.0 20 min, 43
S LIERAUIE . LI T 65 °C H2S iEZE
Wi % 100 mL, HE 3K, HAEEBKERR
B R, fR0A A . ORI DT TE 2R TR KA
e Ao, LBRIRE OB, MRIVIEM . JTCRK
FEZZE 100 mL,

Vm 117-T6 Jash 4 A AL F IR B Vm
117-T6 MM #E4H 4> 100 mL, ] 2 f5A B
Bk ol 2R TR B AR B 24 b, 2 SR K AR A
BUAH . JKAHZ 65 °C FL25 25 K Fisk B A HLIE o
BHLHT 65°C B K KT, F/ 82K E
f iR B AR . JCR K E A2 100 mL,

Vi 117-T6 fe5N 4% B W L Vm 117-
T6 MU ANV HE2H 43 100 mL, HAGE 2 35 Pk 5k
Ji, &l 1 776xg B0y, i, BALEEE 4 5
TR EZZ 100 mL,

Vm 117-T6 fsb 4 &R 32 B“Vm 117-
T6 ML P . L &M R TR 4R 1 5 B AR v i 4b
YI¥s B4 4> 100 mL, 100 °C K& 20 min, % 4]
FEWE, 022 um WIEMELIE, LHKERE
100 mL.

Vm 117-T6 JLSN 41 7 ) 40 4 % 3 5 o ) 5.

W RSB TARE EEI LA 1 100K FR ) 1Y
e 422 A 100 mL 85004 K 3 ) ol S o s o
H, 24 h RN E H AR a SRR HIAEOR
Mg 2 a & i N H R BER 0B R F < Vm 117-
T6 YL S

R E K7 2: 2 E /) sponsored by China Society of Fisheries

1.8 Vm17T-T6 AEFHTERERNTBES
I

M REAERFESSESM TR
PRIY 22 S 8 AT 00T o 4% Vm 117-T6 T 3 Fh 5%
HR: . AGIESET) A 30°C, pH 6.0, L 205
B(H ML) 2 26 °C. pH 6.0, L 20; C(RtE
ARG Ry 30 °CL pH 7.0, #hJE 20, BigRsk
PR “Vm 117-T6 B E; 3770 ZM“Vm 117-T6 i N
Y. MEANY R i S8R i 5 R R A AN [ A
KA RSN S5 MY

T - e i 4 1R 04 3R DA A4 T g 458 ¢ P, K
(sodium dodecyl sulfate polyacrylamide gel electro-
phoresis, SDS-PAGE) 73 B W& 1T, YIHIHBY
B2 AR R A IS SR T ORE €0 1% B B T A
(Liquid Chromatograph Mass Spectromete, LC-MS)
ST, R RE TAE R B A YR A R
NEIPMESE . & Cg B TEAE s R Ty
ZWRE T T A f# T Nano-HPLC Buffer A 15 Xt
ZIRFE AT IR . P B AR, S
B EP 4, H 40 uL Nano-HPLC Buffer B Vi £
KRS, IR R 5 1 22 BRFE A% T

¥ Z K FE BT % T Nano-HPLC Buffer
A . KM Nano-HPLC AHFRSE (EASY-nLC1200,
Thermo Inc., E[H), @iEFEf# H Trap column(RP-
C18, 100 umx20 mm, Thermo Inc., 3€ &) Ml Ana-
lysis column(RP-C18, 75 umx150 mm, Thermo Inc.,
R HATIrES . WA )4 AN R RO (1
/B )5 H Q-Exactive [Fiii{% (Thermo Scientific, 3%
=) #4723 H (full scan) 4347 .

S5 RAL IRANT R ZHGHATIE 50T, Soft-
ware: ProteomeDiscover 2.4; Database: HiH iR
] -uniprot-Vibriotorganism_mediterranei.fasta;
MSI tolerance: 10 ppm; MS2 tolerance: 0.02 Da;
Missed cleavage: 2; Static modification: Carbam-
idomethyl (C); Dynamic modification: Acetyl (Pro-
tein N-term). Deamidated (NQ). Oxidation (M),

L9 FitH*

S B0 K FH Excel 2020 £ Origin 2020 % {4
WEATVERI 44T, IF R SPSS 26.0 bk T AR R
75 2253 1 (One-Way ANOVA) 5 W K & 7 2443 #r
(Two-Way ANOVA), {ii i Tukey £ 5 5 AG 5ok
T 25 AL FR) A 22 7 vk o 5 DLV S A
# (mean+ SD) 3R, P<0.05 FRiEFHZER, P<0.01
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21 Vm117-T6 XA EMGEA=IER

Vm 117-T6 J&Y% 72 h J5 ¥ s R WoR , Btk
BTl B Vs B lm e, X 200 i R e A i
PR IR 93.5%. X AR A L A A
NEFENE BRI HER] T 88.5% . 62.3% Fl173%
(& 1)

22 Vm117-T6 AR EMFEZEEMFM

Vm 117-T6 J&Ye 72 h J5 , AR fOsE i i 2
a [l & IR A W E LT X IR 4L (P<0.05, K 2). A
[ BEZEXT Vm 117-T6 WU BB A r 2 5% . &b
7205, RS EEMAREEFPEGITSEa
B LAY 0 R B 771 R 14.34 4755 T4
W5 UM 4 B AR a B O BRAL I T R
1.65 i1 2.67 15 .

A G BT I G80E 35 Ry DA AR Y i ) v 43 5 3R A
T BRI K AR RN S . BT BRI EE R, %
JE B 25 ) SV O A M RE 8 T A b UL 5 A
Ak, BRI, R SRS 00 BRI R X A
FHTPEAS Vm 117-T6 B7 st

2.3 Vm 117-T6 X ERRAIPE R sE
B RRE . AR FILT RN kg

120 ¢
00t a
o 80 b
e & I
;?.2 c 1
T2 60 £
& 8
= 40
20 |
O N N N N
1 2 3 4
NG EN

different microalge
1 Vm117-T6 B [EIHE 72 h HREER
1. ARWIREHE, 2. BUa#E, 3. XS, 4. RiGETHE
Fig.1 Algae-lysis rate of Vm 117-T6 infection on differ-
ent microalgae for 72 h
1. H. akashiwo, 2. P. carterae, 3. D. inornata, 4.P. donghaiense

https://www.china-fishery.cn

FLBE (¢ B4 4y, DA AR R ME— R IR R 5 5% Vim
117-T6, % B MR AU A= 7 J6¢ [ 44 455 5 5L 1T AR
B S0 a2 K e bl (181 3), T HoAt LA J5a e
FACR ., XM Vm 117-T6 HLAG 5 SR iR e
WHIRE ST, RRESMRIIE . AR FULT .

2.4 Vm117-T6 fa45h¥. BEA4IFNE KA 5=
MR

XF Vm 117-T6 BIML N . B S S AR #E 47
RECOR L, AP 24 h s, MY . MRAMY S
T A 1 35 8 R0 )l 38.23% + 3.76% ., 41.84% +
2.05% 1 37.89% + 3.63%([%] 4-a), —# Z [0 TG
FH2E S (P>0.05). BN Vm 117-T6 M5 () %
TSR VE 4R a A (52.64 + 0.98) mg/L [%
ik & (26.14 + 0.94) mg/L(&l 4-b), 2% %k B #
(P<0.01), 17 e Ay 420 R D A R St S AR AT T R 3 S 25
HER T4 a 5 E (P<0.05). Z5REI/R, Vm
117-T6 S H A -5 M A1 349 %o % ) S 5 s A
EAHIER

2.5 Vm117-T6 BN R B AT 758 F 5% 40
bAoA

Vim 117-T6 ML/ XoF o5 1) 57 7257 35 400 i OB 25 1)
SO B R, B 0 min B4 2 ) S 2 AN i
FE, difzstasest. S5, Wahill (KhR-1,5).
LAy IR 40 min J5, 9 41 A Tk 3h B8 s
MR IR . AR e B 1 (EIE-2)
UER, AN M 208 M AR 80 min,
20 M P 25 AN BT RS O, PN Y R 3 T AR IR
(FI-3) MIAMpIRY 120 min, PEANMEAEZL, 40
JiL I 4 53 S AOREAR o3 B S SR T (BIR-4)

Vm 117-T6 P& 0T 2% ) 5 25 35 4t A T2 285 19 5%
M 25 SR o o BRI, PR AR S B AR
REAR B g ™, 7R 40 F11 80 min, AN AY 4,
P B A1y R e 2 B S A i, SR Y 120 min B,
215 T S5 5 T 4 L PN 25 0 3 TS T D £ 3 1)
K, Hor oA 2H A AR (B -5~8), 3R B A 1A Rk
Y2 %o Al S o e ™ R R A
2.6 Vm117-T6 fa5MA BB X 778 75
BB R R

Xt Vm 117-T6 ML A7 AN AR 2, 54 I
Hy=Y st SRR, fEfH 2405, 5§
R ZENE B B APV B (41.84% + 2.05%) AH L
A B K A L 5 R B R v L Ak B A g RS ) )

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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571 6r [JXE&  control
i ZAvm 117-T6
5t
S 4 o Ea
5h 8 eh 8
EE8 ., mm EE 4 -
Hﬂfﬂﬂ < DHEEH <
G = o 3
j‘wi g 77 - g é S ﬁ ?
=< 1y ?_ k% = © 1t /
0 0
0 24 48 72 0 24 48 72
I5F 8]/ IS} 8]/
time time
(a) (b)
30 2.5
1
2.5
o Sz 20 h
gh O 5 O
S’ § 20 I {_ T E’ § 15 L + -
I]IH ] + Uﬂﬂ}" < ’ Yare
R = 1.5+ e <« = 1)
< o /" & < = 1 0 |
) sa 0O J_ T sk i ;6 T /{/
SN o— / [ —=
=5 ﬂ7 =35 05
05} :
*%
0 0
0 24 48 72 0 24 48 72
IS 8]/ IS} 8] /b
time time
() (d)

B2 Vm117-T6 B3 72 h HAERHEEM R a S 2T
(a) 7R R EE, O)BABE, (o) XHMEE, (&) REFEFRE: B REBEMME, Vm 117-T6. BEH: Vm 117-T6 IRHE; «* FoRE—K
V6] KA R A B 2 ] 22 S5 S 35 (P<0.05), <##7 IR [A] — IR ] s AN ] Ah B 2 [a] 22 7t i 2 % (P<0.01).
Fig.2 Effect of 72 h Vm 117-T6 infection on the chlorophyll a content of different microalgae

(a) H. akashiwo, (b) P. carterae, (c) D. inornata, (d) P. donghaiense; control. uninfected microalgae, Vm 117-T6. uninfected microalgae; "*" means the

difference between different treatments is significant(P<0.05), “** »

significant(P<0.01).

AR, SRR 44.77%+2.39% . 41.83%+1.91%
F141.90%+1.79%, VUK Z [AITC W E 2R (P>0.05)
(& 5)o ZPRTRAKH . BV AR -5 TOTEAH I 75
WO B R 32.64%%1.56%.,  22.77%+2.56% .
35.67%+2.79%, B E AR T R AL BRAY L AT s
P (P<0.05), {HIL=#F Z 2% A8 E (P>0.05),
LA ) A S Tk A B £ TR £ TR A P R 1
TE, SIEH SR ELET R E 2SS (P>0.05),
FoR T HERHE RSN . BT, vm 117-
T6 MAMNEBEYNREE . BIRTK, R T Al
MR Eg, HAmamt:; mhEiE, A2 gt
HEWERFE,  Z BEA 2 AR I S G 1 o

[ K 722 2: 32 /5 sponsored by China Society of Fisheries

means the difference between different treatments is extremely

2.7 Vm117-T6 A ERIFHTEREBN T

ST G SR 5 AT Vim 117-T6
VRSN R 25, SRR T R 37
H1 40 ku BB T AR AR TR 2 (18] 6). X SBiR
A% S5 B P R IR OX, i L H &
BRZPWEALSEEN G 1), W ABCHizHEH
MeEGHE A, JMESE A TolC, OmpA, 1A VI
RIS RGNS G H M . BR RTX toxin & [14h,
LA e oA R 3 R S TR G 1) B 1 T
FRKEL o

ZiE b, FRATHEN Vim 117-T6 (IR S T
W S A IENRER R, A, SRR

https://www.china-fishery.cn
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iz | VI A B AR G s B EE
i B IERH i R T EE IR, XU £
FHARHLEIZ 5 T Vm 117-T6 IS PET R

3 i

AT AT DA B R B
HE SR A AT A
RIVAH T B e AR R AT oty HE AR AR AN
AR, ARFEBEANMI", Li S50 AR A K 34
BB T —bRL T M B 8 40 (Chitinimonas
prasine LYO03), H:n] 38 12 ¥ 5 7 B AE {24 T B

B3 Vm117-T6 £ FRIERE A 1557 & LRIk i#E]
Fig. 3 Hydrolysis zone of Vm 117-T6 on carrageenan

solid medium

50 ¢
a 13, a
40 T L T
1 1
30 t
L
& g 20}
= 10
kY
= 0
=10 T
-20 b
1 2 3 4

Vm 117-T6 As[F) A #H
Vm 117-T6 different treatments

(@

¥ (Thalassiosira pseudonana) WIFEANM -, P4 )L
TJT R A AN M RE , AT ECE ARt T, R
W RPLIE . LF4EZ AL T oo e 2 A i B 1) T
BN OT o RO A PV S R S R R B-
WA B, LT B, SF4ERMR S G
TEARBGEH, Vi 117-T6 A [EffR Rk, HARE
REff AR . AFAERFULT REY L. T RPK
FEAEAWI T 1 JL D 05 4 A BE 1 3= 253,
B, HEM Vi 117-T6 XF ASBEFE o JLAP s 0 15 i
VERIEAEAE T ax Lo e e i 4 B

[ 22 V5 A FH A 3 AP SCHR A B 22 i A Tl
Ve 3o A TR E I S A I A e AR ok
PR, ARWEFE T Vm 117-T6 B M AN B4k
GO R BRI KT . T . 5 EPE
R RE EL#E B o3 DUVE R . XK Vim 117-
T6 M HEAMNASEY BT Al BE B A M N R R B
HUTC B EBREME I R W R LR . RE
BERE . A4 2 0 P BRI A 2R A R 0 o 4
A R B R FEBE 4 P, Wang 48P & BB
ZEWENE T AR A IS M, ORIk, K
[i] b B 25 P BOR R A AR RTTES, X SA
WHFEH Vm 117-T6 X 7738 57 5 B 01 AR . Vim
117-T6 WEANA B B JAA ], AThG E— 2P ARE

BREE RN, WG 2 AN L i
DR O S NEOE 7 K IS N A=< 7 N O E=al i )
SN R AR AL TS5, AR

60 [
a
50t [T
= =
& 8
§§ 40 t
i b b
TZ 30 | T ¢ T
< o =
5
TS 20
=5
10 |
0 L L L L
1 2 3 4

Vm 117-T6 AS[F] 4b 22
Vm 117-T6 different treatments
(b)

4 Vm117-T6 fEAY). BEIMIREARIER 24 h JHRBE SRR EERNE

1. Ck, 2. MY, 3. Ms¥, 4. Bk,

Fig. 4 Alginolytic effect of different microalgae-lysing components of Vm 117-T6 on H. akashiwo for 24 h

1. Ck, 2. intracellular enzyme 9 (IS), 3. extracellular substance (ES), 4. bacteria (BAT).

https://www.china-fishery.cn
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o —
50 pm 1 50 pm
%]
50 um 5 50 um

6

50 pm 4

50 um 4 50 pm 3

Bk Vm117-T6 BaMAFI G A B3t 78l T L S A B AL S A S22 0
1. JEAMNIEEYE 0 min, 2. JEANEEYE 40 min, 3. MOAMEYL 80 min, 4. JUAMIEEYL 120 min, 5. BRSO min, 6. BFHAEKYL 40 min,

7. WAKEEYE 80 min, 8. BAAEYE 120 min.
Plate

Vm 117-T6 extracellular and bacterial infection of H. akashiwo

1. extracellular substance infection for 0 min, 2. extracellular substance infection for 40 min, 3. extracellular substance infection for 80 min, 4. extracellu-

lar substance infection for 120 min, 5. bacterial infection for 0 min, 6. bacterial infection for 40 min, 7. bacterial infection for 80 min, 8. bacterial infec-

tion 120 min.

50 a a a a
40 t b b
o 30f b
o\\c’ﬁ 20 b
@5 10 |
K 8 0
%”—10-Q L:El |f|
20 ¢ c
_30 L L L L L L L L L L

1 2 3 4 5 6 7 8 9
Vim 117-T6 HI5MAN R Ab 2

Vm 117-T6 extracellular substance of

different treatments
5 Vm117-T6 FasMITREI IR = 41E A 24 h 3T7RE
ST EREENEM

1.Ck, 2. U4, 3. ZTEVEMRAE, 4. ZEEUUIEAH, 5. A,
6. FiMEE KA, 7. ZBR WA, 8. LBR L TE/AKAR, 9. B, 10.

L o

10

Fig. 5 Effects of different treatment products of Vm
117-T6 extracellular substance on the algae lysis rate of
H. akashiwo in 24 h

1. Ck, 2. extracellular substance, 3. ethanol dissolution phase, 4. ethanol
precipitation phase, 5. upper layer of petroleum ether, 6. lower layer of
petroleum ether, 7. upper layer of ethyl acetate, 8. lower layer of ethyl

acetate, 9. carbon adsorption, 10. high temperature.
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Fig. 6 Vm 117-T6 intracellular and extracellular pro-
tein electrophoresis pattern

M. marker 170; ES (extracellular substance), Vm 117-T6 extracellular
substance, IS (intracellular substance), Vm 117-T6 intracellular sub-
stance; culture conditions of ES-A and IS-A are 30 °C, pH 6.0, salinity
20, culture conditions of ES-B and IS-B are 26 °C, pH 6.0, salinity 20,
culture conditions of ES-C and IS-C are 30 °C, pH 7.0, salinity 20.
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Tab. 1

=1

Vm117-T6 B REB L EER DT

Identification and protein annotation of lysing proteins in pathogenic Vm 117-T6

ERAMIAN S

the identification no. of

the main protein

B AR

protein abbreviation

HAFRERAE R
protein annotation information

iron ABC transporter substrate-binding protein OS=Vibrio mediterranei OX=689
GN=BSZ05_08760 PE=4 SV=1

amino acid ABC transporter substrate-binding protein OS=Vibrio mediterranei OX=689
GN=BSZ05_06335 PE=4 SV=1

outer membrane channel protein TolC OS=Vibrio mediterranei OX=689 GN=tolC PE=4

RTX toxin OS=Vibrio mediterranei OX=689 GN=ECB94_25995 PE=4 SV=1

OmpA family protein OS=Vibrio mediterranei OX=689 GN=ECB94 13480 PE=4 SV=1

Tol-Pal system protein TolB OS=Vibrio mediterranei OX=689 GN=tolB PE=3 SV=1

OmpA-like domain-containing protein OS=Vibrio mediterranei OX=689 GN=

BSZ05_15070 PE=4 SV=1
iron transporter OS=Vibrio mediterranei OX=689 GN=ECB94 20595 PE=4 SV=1

type VI secretion system-associated lipoprotein OS=Vibrio mediterranei OX=689
GN=BSZ05_15755 PE=4 SV=1

outer membrane protein assembly factor BamD OS=Vibrio mediterranei OX=689

GN=bamD PE=3 SV=1

toxin-antitoxin system YwqK family antitoxin OS=Vibrio mediterranei OX=689
GN=CORS51_18005 PE=4 SV=1

amino acid ABC transporter substrate-binding protein OS=Vibrio mediterranei OX=689
GN=ECBY94 23425 PE=4 SV=1

AO0A2CI9PCN7 AO0A2C9PCN7_9VIBR
AO0A2C9PIF4 AO0A2C9P9F4_9VIBR
A0A2S9ZMV2 A0A2S9ZMV2_9VIBR SV=1
A0A3G4VIQY A0A3G4VIQY9_9VIBR
AO0A3G4VEO07 AO0A3G4VE07_9VIBR
A0A3G4VCDS8 A0A3G4VCD8_9VIBR
AO0A2C9PE11 AO0A2C9PE11_9VIBR
A0A3G4VH42 A0A3G4VH42_9VIBR
AO0A2CI9PE96 AO0A2C9PE96_9VIBR
AO0A2S9ZN80 AO0A2S9ZN80_9VIBR
A0A2S9ZKJ4 A0A2S9ZKJ4_9VIBR
AO0A3G4VJP7 A0A3G4VJP7_9VIBR
A0A2S97135 A0A2S9Z135_9VIBR

flagellin OS=Vibrio mediterranei OX=689 GN=COR51 22580 PE=3 SV=1

9 H B ABC iz 8 FAR O B 2 0 5 iR B s 8
H, AEshieia M iz i Jr L2 Rl 1

SE R BEYI T, T RE R H R R | R
JE PR E A

(1) 85 B it

TolC EAEMREZE - RIIME TS S5 THN
PR 19 43 0620, 3 R0 9 D R ) B 5 o kit 7
Ay, SRR GG, DX S R A T B0
JiE#ER, RTX toxin s&—FPEE M FH N T, 7
PANEZ: € N N R G NS OR T G e e S R
FHBY, 5 JE A 55 BV AE 3 B KT B8 (Marinobacter)
PRRR YWLOT (43 R 2 HASSUREI 21 LuxR [F] R4
RTX S EFRY, RIS T g fd oM & A
TolC WKL . 1E Vim 117-T6 1 L 7 E 1 vt 46
FHMEE F TolC Ml RTX toxin 25 £ 51, WM, 7E
Vm 117-T6 M4 ) 28 11 41 50 vh A7/ 2 2% IR B 4
B S A0 TR S A FE R VIR A3 0k R 800 45 45
EAU RS S 5HEEME SR, SHEis
k. BERHE . DASGEE OGS MIE AR 11 OmpAR
FI#EEFE 1 Flagellin OS,

Zi b, Vm 117-T6 s —Hk) 15 A 16 PR R 1Y
SN, A I E Y SR KRR B
EMNBHEREY R, HitieEH . SMEEA DK
55 Y0 B AR AR DG B 1 r] et R rh kR
TR D Z R BN S 5% bk e v st
TR o AR AR A ML S0 53 W vh B A B e PR iR AR
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Algae-lysing activity of Vibrio mediterranei 117-T6

SHI Hanmeng '*, HONG Fan ', DAI Yingfen '’, XU Mengya ’, YANG Rui "

(1. Key Laboratory of Marine Biotechnology of Zhejiang Province, Ningbo University, Ningbo 315211, China;
2. School of Marine Sciences, Ningbo University, Ningbo 315211, China)

Abstract: Many algal pathogens have a broad spectrum of algae-lysing activity. In order to verify whether Vibrio
mediterranei 117-T6 (Vm 117-T6) has broad-spectrum algicide properties, this paper observed its algal lysis on
Heterosigma akashiwo, Pleurochrysis carterae, Dirateria inornata and Prorocentrum donghaiense, and the char-
acteristics of the algae-lysing substances were analyzed. In this study, Vm 117-T6, a pathogenic bacterium for the
yellow spot disease of Pyropia, showed a broad-spectrum algae-lysing activity. It exhibited strong algae-lysing
activity to H. akashiwo, P. carterae, D. inornata and P. donghaiense, which significantly reduces the chlorophyll
content of these microalgaes. Vm 117-T6 can also reduce the motility of H. akashiwo within 40 min, inhibit photo-
synthesis, cause algal lysis and produce white flocculent precipitates after infection over the 120 min. Vm 117-T6
can degrade carrageenan, but cannot degrade pectin, cellulose and chitin. The live bacterium, its intracellular and
extracellular extracts showed strong microalgae-lysing activity. The extracellular algae-lysing compounds were
easily soluble in water, insoluble in petroleum ether and ethyl acetate, which indicated strong polarity. It was res-
istant to high temperature, and was not easy adsorbed by activated carbon. Ethanol treatment reduced the lysing-
algae activity. There were a large amount of ABC transporter, outer membrane protein, flagellin and a small
amount of toxin in the key differential proteins under conventional and susceptible conditions. The results indicate
that Vm 117-T6 does not dissolve algae through cell wall degradation, and the virulence effectors of Vm 117-T6
contain endotoxins, and the proteins related to the transport, secretion and cell adhesion may play an important role
in the virulence of ¥m 117-T6. This paper provides evidence for the analysis of the algae-lysing mechanism of this

strain, and also lays a foundation for the prevention and control of this strain.
Key words: Vibrio mediterranei 117-T6; algae-lysing bacteria; algae lysis; Heterosigma akashiwo
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