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R Ia 5191k 16S rDNA-R (5-GGTTACCTTGTTACG

ACTT-3") "2, Jff A TAY TR (L) B A BR 2
AlA . it PCR P73 4R1F 16S rRNA JEH P H
R BL, PCR SUWAR R 25 pl = 1 pl B, 1 x
reaction Z& 1%, 1.5 mmol/L MgCl,, 0.2 mmol/L dNTP,
2 mmol/L 1E[8 5%, 2 mmol/L 7 514¥ LA K 1.25 U
Taq DNA B4 fiff(TaKaRa), ddH,0 #h /£ %] 25 pL . PCR
P8 S 94°C TS P 4 min, 1 MIEER; 94°CARE 50 s,
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BEHUR N W OD fH o

it ] A 1 3K - T A (R e A ) i
A7 i B 1 B B A

1 PR B T B S B mg AR AR R
PRI AR 1 png BEETRAH T 1 G ) B
£ (U/mg).

2 BR54
2.1 ApAE#EAKFHILEEARERER
3T 2015 4E 2 H RN 2017 4F 4 A PR B
FRFH M KB R RO LA M R G SR R R 24>
o) % B R RV ) K R ) I RS &, 45 B & 0 R
S 95%~100% . YL (i H 7K B 4A s B TR (KT 1),
B 5 B[R] A 4R AS , T AR OR R, FERE] 15 h
(R TRT PN, 9 7K B R R TR T T AR

0N SHT|

BT R H R BRI SR R

Fig. 1 Symptom of pathogenetic moon jellyfish Aurelia aurita
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&2 KBRS R ARG DA BT SR 45 R
Fig. 2 Bacterial culture of ambient water and lesions of moon jellyfish Aurelia aurita
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53 ) L 3 240 A R R AR AR 1) DU AN [R] 2 78 ) A
PR DNA B4, L 16S rDNA-F/R 5] #1347 H
(LR PCR ¥ P34 W4T 1% 00 B AR HHEE I
R, 45 BoR: 20t PCR ¥4, ¥k Tk
1500 bp ZEA W HBY . MFZRER: L 2015
AR R A KB BS Y 2 40 TR Paal I Paa2 M
AT PCR 9734 T R1H9 16S rRNA K ¥ 51 H
B 1498 bp Al 1500 bp; LA 2017 4E K Wit
AR E RS 2 Fr4lE Vaal Fl Vaa2 BT T
() PCR ¥ 34 it 314519 H 1 3L K 4r 314 1514 bp
11516 bps

2.3 JA/EHE 16S rRNA K E R R F 5| it
BREGEE HH

H N 2015 4F A H K Bl 3 2545 2] 1Y Paal |
Paa2 PiFh 40 16S rRNA K 51178 NCBI %dfs [
P47 Blast HeXF, #7457, Paal, Paa2 PIFR4H
W SERATHEIE 2R 16S rRNA T3
HAB &AL, B —FER T E (Psychrobacter
sp. DQ064630.1)f 16S rRNA Ft P 551 AH AL f /o,
43 A 99.86%F11 99.93%. HET 16S rRNA FE[H ¥
5, FIFH MEGA4.1 B T B FTTE 16S rRNA

HENMRZ KB 3), 48R 8w, i TERITRH
J& 16S rRNA JE[K 57 51 (R[] 22 5 A8 1. 2, B8R
FF A HA ME— B SRZERFAE TR Paal Al Paa2 5%
G KT Psychrobacter frigidicola, Psychrobacter
glacincola , Psychrobacter alimentarius , Psychrobacter
adeliensis SF¥HN—3, MIMTTCHEREBIF, Ktk
LI AR ALRERA E 4> B FN AU Paal WAKF Paa2
T R 8 T g ¥ T 1 J& (Psychrobacter)

[RIRF, REAA 2017 4F A e H 7K BE 7 B 15 2 Y
Vaal. Vaa2 BiFP4IER 168 rRNA FE [ 75117 [ 5
PELEXT, 4R IR, Vaal | Vaa2 PR 459K
WBANG Y 16S rRNA FE[H 75 AH LR 5, Forh
Vaal FHEAY 16S rRNA LK 551 5 ¥ #h 9K B (Vibrio
neptunius NR_025476. )AL BE fe 75, =ik 99.9%,
Vaa2 # HE % 16S rRNA FE K J7 51 5 0l = 9K (Vibrio
splendidus BU091325. )AL fie i, 13k 99.7%.
WA IR 16S rRNA JEH R4 K B M (E 4)
R B IR, WK Vaal 5 Vaa2 435I 28 B PIAS A [H)
5332, HAEH Vaal 5 MINE (Vibrio neptu-
nius) B N — 2, WA Vaa2 5l IR E (Vibrio
splendidus) RN —3, £54 16S rRNA KK 7 51 [7]
PRAE R RGERE 4 R, Vaal A% & g pfik
W Vibrio neptunius, Vaa2 7] % & FAl2 IR E Vibrio
splendidus .
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100 Psychrobacter frigidicola [JX122588.1]
{ Psychrobacter glacincola [JX122615.1]
Paal

Psychrobacter sp. [AY689064.1]

99 ———————— Psychrobacter alimentarius [NR_025798.1]

Antarctic seawater bacterium [EU770399.1]
Paa2

98— Psychrobacter adeliensis [NR_104882.1]
I Psychrobacter alimentarius [AY771725.1]

70 — Psychrobacter glacincola [AJ430829.1]
Psychrobacter sp. [KY406005.1]

{ Psychrobacter frigidicola [NR_042222.1]
63 Psychrobacter sp. [HQ610925.1]
84— Uncultured bacterium [JX515408.1]

I Psychrobacter sp. [GU166132.1]
68 ———————— Psychrobacter sp. [KR083014.1]

63 { Psychrobacter vallis INR_042205.1]
93 Psychrobacter aquaticus [NR_042206.1]
K13 L 16S rRNA JENFYEE VS FT 1R R 5K 77 1
Fig. 3 Phylogenetic tree of Psychrobacter based on 16S rRNA gene
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69

100 Vibrio neptunius [NR_025476.1]
71 E Vaal
99 L Vibrio sp. [F]1457589.1]

I: Vibrio sp. [KT276382.1]
97 Vibrio coralliilyticus [HF549288.1]
Vibrio nereis [JQ799129.1]

35 Vibrio tubiashii [KY671171.1]
36 —— Vibrio parahaemolyticus [NR_114630.1]

99 I: Vibrio neocaledonicus [K1841878.1]
99 Vibrio parahaemolyticus [AY911391.1]
— Vibrio sinaloensis [EU043380.1]

92— Vibrio shilonii [AY911392.1]
Vibrio mediterranei [HES84769.1]

Vibrio artabrorum [FN667877.1]

Vibrio celticus [FN582227.1]
| Vibrio arassostreae [CP016228.1]
69 — Vibrio gigantis [HE584795.1]

7 Vibrio splendidus [EU091325.1]
Va2

Kl 4 DL 16S rRNA FEPIHE YO R 0K 7
Fig. 4 Phylogenetic tree of Vibrio based on 16S rRNA gene
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¥ Paal. Paa2. Vaal. Vaa2 PUFHZH AR R
T 100 mL 2216e RIS EE PR SR E, R
MR- B 303 2 0000 5 % A4 T R SR P A T B A, 45
RWIR: DURPA AR TR BA SRS, i Paal
5 Paa2 YHPEEEFRMER FIBRE M550 20.57 U/mg.
40.50 U/mg, Vaal F1 Vaa2 {40 55 35 0 5 H B 5 M

B IR0 B RS R 2N TN 2017 4R S g A KB
B EI Vaal 55 Vaa2 BRI A 2K S
Pho @ik, A alfefe i TPk Paal 55 Paa2
TEMLSC 50 26 A 7 8 A RE ) 80588, B oh T
SORNIS 3 g SN E3i 0N RV S (30 [E NS 3= 05/
7 5 P R R AR
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T, AR S B T KRR RS R i 1Y AR SIS
fief DLARGE . AR SEIR X TR SR S R 43 2015 4F
552017 4E IR H BB PR RIS i 422 31 79 ¥ ) 7K
BE& A BT AR A0 B, AR SR BRI 2
AR SR, 2015 455 2017 SRR K BERE 543
BITE 2216e [ FRAE P& AG T 2 RN FIERY
bk (Paal &Paa2 . Vaal&Vaa2), &40 A ¥
YERE 2015 ARJ2 R i H KBRSy B B B LS AR R
2 FPREVR FT I JE 4N B (Psychrobacter sp.), T 2017
ARSI Vg H K BE o BRI 2 P SR kSR e I
TR, 533 iEMNE (Vibrio neptunius)FUAZHIR
W (Vibrio splendidus).

TEPEAN AR oA )z . MR E H 2,
e ICEE R v A T 2 T A T ) R A G 0
FI A5G T W8 Vo R T A S D T B0 1 SR ) 80, 8
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53 5T 0 7% W v TR e vT S BN M s e 1)
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it A5 45 R S M BT TS A S 3 5 ) P A AR T
AR BN 2015 A= e A oK BERE 5 o B
F 1Y 2 FRIE S FF B Paal FI Paa2 ¥ HA 2 (TG 4,
X 5 T OC T W v AT T AT B 1 I A 41 1 A
— 5T, R R PR E W A A R S —,
U2 W A W B0 0 B i DL iR, [ N b R
HAPE I 2 o Horb i iyl AL I ] 5 | & fa2
DU A K 7= F2 5l s ) B 2 R 2 o ARSI 28 0t
R 7 DA 2017 492 i H K BEAE b 2 B 3 Y 2
PO R AN Vaal AR Vaa2 ¥ EA
B Y RS . W H K BEEARE W, RS
97%~98% 7K 531221, LA AAT /b i I R 1 R AR 4,
Horp R BT T ) KRR 20 i 235 4 1Y) oA ST
MG IG5 RN, F32015 4E 12017 455241 8 H
KA AT A AR S ) fige A4 i) D PR, AT B2 fh T AR ok
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BT E SR (V8 VA T TR B TR ) PR A A A

AT S B0 J5U R R AT A, 7 8 F 0 A L R 0 76
HORAE AR AR, B IR KB 20 M 1Y 3 1 45 4
PETT 5K BRI T 35X 50 2k S50 T il
TR AR 0 BT A AR GBI LA B K B R A J DR At A )
A& o e R S = R R b, AT H
KRR A A R RO TR A% DL I, 22378 FR BT Y UK
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32 XTAREFRAERKFREHTHERR

Bl
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SMBHIE TAE# BB I8 808, 78 KB 5 % J5 KB (1
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SNPUFFEA W BETE . WA . TR M TR R A
Fe Al R Y ER KRR T A IR A 1 R AT
PER . AEREEHINN, KBREEHTEYHh=
FIMIE 250 PR B8 45 I [N S BOK B 2 ek mi g =P, 5
A 2EH IO TR o P R A ar AR L A
SR DU S B BB M R BUK B T, A
FEN MR IR S T BOKEEE 1 B T R B T UL
(elly-fall) 5 TP ARSZgG 8 i A T FRPE A5 18
SR BV A KRR BRI T T A, R A
SRV P R A A KB B T ) PR T T 5 O R R
A EYIXR,

AR RS B KRR, A
WA 90% 7, HH A A7 1R 22 Bom P A9 40
o B AL TR A5 o AK BN AR A (0 TT B ME S Y, IR
T, S5AfRT 2R, R ML 2 204K 300 % fioh 4% b s
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7 A B TR SR AT BLY (DOM) Jy 4 1 2 L 5 22 (1 4
JEAVR, BE s b {2 R4 B 19 42 KP4 Hansson %
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Preliminary studies on large-scale moon jellyfish Aurelia au-
rita decomposition under laboratory conditions
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Abstract: An experiment based on two outbreaks of moon jellyfish (4urelia aurita) under artificial conditions was
conducted. Two bacterial strains were isolated from each pathogenetic moon jellyfish. Homology and phylogenetic
analyses based on 16S rRNA gene revealed that the four bacterial strains exhibited high similarity to two Psychro-
bacter bacteria (Psychrobacter sp.) and two types of vibrio (Vibrio splendidus and V. neptunius). The protease ac-
tivities of the four bacterial strains (Paal, Paa2, Vaal, and Vaa2) were detected by Folin—Ciocalteu method. Results
showed that all of the four bacterial strains exhibited strong protease activity. The present data suggest that the
pathogenic bacteria could disintegrate the moon jellyfish by secreting proteases. Considering the results and analy-
sis of our experiment, we speculate that the jellyfish decomposition after blooming under natural conditions is due

to a combination of reduced immunity and bacterial infection.
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