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The jellyfish degradative capacity of protease E77, an enzyme produced by microbes
isolated from tideland was assessed in this study. E77 was initially discovered as
an enzyme degrading abnormal prion proteins such as those involved with bovine
spongiform encephalopathf, Creutzfeldt—Jakob disease, and scrapie. E77 producing
actinomycete strain 99-GP-2D-5 was identified as an actinomycete of the genus
Streptomyces from the result of molecular phylogenetic analysis based on base sequences
of 16S rDNA, and amino acid analysis of the cell wall peptidoglycan. Investigation
was carried out into suitable conditions for E77 production, examining factors such
as temperature and pH dependence. The optimal temperature of E77 was observed at 70°C.
A temperature of 4_0—60°C provided the best results. Results from pH optimum and
stability of pH test, E77 showed highest activity and stability at pH 8. The effect
of metal ions, chemical reagents and protease inhibitors on enzyme activity was
investigated with E77 solution. The enzyme was not affected by 1mM EDTA. The enzyme
activity was decreased 86.9% by 1mM PMSF. The protease activity was strongly inhibited
and not affected by EDTA indicating that E77 was validated to serine protease. The
decomposition of jellyfish (durelia aurita and Nemopilema nomurai Kishinouye) by E77
was examined. The jellyfish was decomposed completely with 0. 2% concentrations of E77
within 30 min for A. aurita and 60 min for N. nomurai Kishinouye at 50°C. The repetitive
use of 0. 2 % E77 solution without a new addition of E77 was also tested. The test showed
that it decomposes newly added jellyfish at least 5 times at 50 °C.

The degraded jellyfish effluent was treated using microbes isolated from marine and
estuarine regions. A bioreactor packed with halo-tolerant microorganisms was
investigated for the treatment of the degraded jellyfish in a laboratory scale. The
jellyfish effluent was treated with a combination of isolated yeast and several
bacterial groups. A COD, was removed by 84% from the original value after the bioreactor
packed was circulated during 4 days. The microflora which could decompose jellyfish
dissolved wastewater as source of substrates was analyzed. The yeast was identified
as Rhodotorula mucilaginosa by 28S rDNA-D1/D2 analysis. By dematuring gradient gel
electrophoresis (PCR—DGGE)- analysis on the basis of 16S rDNA, it was revealed that
6 kinds of bacteria were composed of microflora; genus Sphingobacterium (2 species),
Pseudomonas, Flavobacterium (2 sprecies) and Bacillus. Furthermore, in addition to
the bioreactor treatment, coagulation—sedimentation treatments and activated carbon
treatments were used in conjunction to test jellyfish effluent purification capacity.




(FEAE 9 5N

No. 1
ER R EEREOES
ke t# RE
FE BERBE XK¥F HE ¥ It &=
BlE WE K BiF Z HBH E BB
EFEZE |RE BRE RFE #HE Al ROEA
BlE BRE XF AF w ' B A

BlE ERE RKF #HF id =

FEBAE

MEREDBAICHEET 5REM OIS AE

(An Applied study on Microorganisms Contributing to Decomposing
Marinewaste)

R H

HE, RREEERTELLAREQCRIEYCHRETEFRLAEDUNACHRE SN D RF
FEEDOLEILSN2MEE T3S, RETRRKEBEEERAE L7 750K
LD, MELERALEBLE S AR, B, =527 3V RRFREICERX
REEELRLL, £, IXJFFIBBEBEERLL-THAR LD LEAR2T D, &
Wik, RERE LT FOLEE LT, BARHE 99-GP2D5 (kPR ELETIRE SV A
VHEEE BETT (VAT —F) FRVEEAEOHFRNIMIEORI L., TOHRY
MBI MEDBEZARNCBELLEASANT I T 75— 2 AV FEolEL BB
BEEEDORELOTMEELZERLE,

B, FEETEMOEBRLEY VAT —¥ELEHE - BRE 99-GP-2D-5 4RO & id 72
BEEEZBRNLE, SOEBH LA VAT —E0BRIEEAEELTHOMNC L, B
Bl ra—R, BEzxR, ARSI A2 ERS L LEFHMTHOFESLY., T
T-PEEITIHEIHENLEEIARY, SEREEKER-TE, VAT —EOKHE
BEZ70° C, RBpHIZ 8 ThoRtd, ZEMDOEND 40-50° CHREA LTSS L
wk%%bﬁo$%$mf927n%7wﬁﬁhbx%%W@Vﬁ»74k%émié
BEXPEETH- T,




No. 2

BT, BRE 99-GP-2D-5 (kO S EEMNMIT 2T o7, EERBFEME T L 2B E
BEE, 16SrRNACESCHEEMERB Lo +REMIT., BEMREY I/ BARE
WMETEHR, BREWETHE. 165 rRNA OEF], T VEBISF»5., AR
Streptomyces BITIFT DG HE & #Hwm L7,

CHBZRR, FIFT-EREBIRXI IRV FEL I T SO0 (L) 2own
THNZT-T, BRRE, BERSEE, BEoREREZRATL. I X755 (77
7 BESR=500:1) OB AT 50°C ., 30N TERCHE LI, BERIRENHABTETH
o, TFEBYI SV BRHFLOEMHET, 60 K THLT 2 &Mk, BRIIREFAR
AEETH o,

\Eh, 777 5BBOBEIL SV TIRBD AP 27,

BRI, 75550y (BR) ORLBIRYOWTKRR 21Tk, PELEAEEBRLIOE
|EBWAEMHEEEEL LEBEEMLEAASA TV T I F—2@BEL, TS LYV 77558
W& LB LT, ZOME, WE 4 AR TERT O COD ({LEMBMBEERE) & 84%ERE
TEDZEIWCMII Lic, £ BELRABCEERLE T 100%RET 5 Z & 8k«

BHIZ, 77 FBEBELABIZAWERAAFTI T 75— MEDHEOCHBZIZ DWW THAT,
4y B U /- B8 13 Rhodotorula mucilaginosa T35 Z & 2 FE LT ME & X PCR-DGGE
fEHTH . Sphingobacterium J&. Pseudomonas B, Flavobacterium B X U Bacillus
BIZBTA2b0THDZEBEREINL TN,

UEDOX S, ARXTELDHBEREVHAICCHFET DTRABEMOMEL,
BMEBEPELIEI2AFTRE/FTEOLBEBEL LTRKERAREEZERTIHOT
HY. SRAMANECESTBET TR ELNERMEABVHFETH S, LiK>T,
FEEE R, AR 2NWTHEL (B%) oFumX s LTt+ofifEzizo L ¥
EL




No. 3

RIB LR o TWD, 77 V1B D 95% Ll LA IEA T, Bl i 4 0 o &iE 1 ps B |
RIBEREPT D, FRBEARMNCIVED T TOWERER TR, 77T ORGICRER
BRFERRNED, BEEZRWTY 5 X2 EL L, MR L 7e BRI & MR A T ¥4k
Lic, TORKLDETR B LE—EOEHNRLEL Sh. MEDERHNEHFTRAR— =z
RoTWVd, XRFROFA MRBEMOKEHTELD T, WEY OHF I 2R BF PR
%@%ﬁf%éo‘

(BRE6] "M AV 7 7 —CHBSEHEEDE S IR L n _
(EIZE6] HFLVRFTET> TR, BRSLICMAERSME Y b EDOEE L-BEARN
BEOLER Lo I,

(BRI 7] SERELZER - o— FFLVS LSS L BELEERD B D20
[(B&7] £EBRERZNVEBDLE, BE-MHEZRYVET LTIV IEMIZCOD
DETEEBZZ LM UERLEES,

[Eﬁs]mwﬁﬁ%®7wwU#u%?—ﬁ&@ﬁw@?mﬁ\79%#—%@%%&@
s 2 _
[E%S]7»%UKEEpHﬁ%éC&%B%@%EH%bB&WOE&@ﬁémﬁyﬂ
JOMELHERBEHLI2OMBHNRY, FURIBEIETLTWVARLOT, HBERL M
BhOT7ANH ) TaFT—FLDBVRELNIARL RS,

[ER 9] BV NaClIEEE CIEMES B VA, 1mM TEMER 1 1 0%BELMRL, bobmd
WIRE®D NaCl TREFRMMEELFA 52,

[BZE 9] NaCl REFBL THEATE 2 0ONABEORM T, JHED L S I2 NaCl 05
(EBELRH LIV, AFECERNThoh 2 TX5DOHM. SEVHEATH 2 5 FDOREES
MR ESEEV 2 ol, ATBARTLRADEATLRALLEEIE R -7,

(B 1 0] ZoFEREE, ibhTwanhe?
[EZ10] BEFFCERARRATTEDERL TS,




(ZBAE 1 1 E#HER)

No. 1
Z2HRBBROEER
xE BREB k¥ B ¥ = &
BE RE OK¥E KB x B E M
EEZE |BE EBRE K% HE O~ W Kk M
BE ERE K¥ HE OB H B #
HE ERE k% osmE 0 OWM 0 E =
EEWNE
EHEA R T2 141 A15H |
REBFE (HLEO0L0o2OTHEHDI L,) GESECY::

EERBLICRIER, FR21FLILAISAOAMEERCBSV TELHBEICHL TS
MEBHIOABILSPVWTHAERD, BEEEC SV THMET k. AEICIH
BMOLIREENRRZEN, WThLEETEAEE2HE3 2 &AMk,

e, BRICI. AEE (HE) OFHEERLL

TOFER, BEZERE, WHE S RFRECRAFARMEIRBETH L AELE
DEHBIVRREETILERD, BEOHNBTBLUOAEBELCERT AWEREL R
Lz icky, BE (BF) OEMEFEZICTHREREFEOLOLBOI,




oyT——
A tH EH

(EM1] 257 DR RTADR 2 £, LA S U B> CEERANC & 72
DEMEE > TR B WD D B~ X275,

(EE1] BERCBTS2CODEREEN I 5meg/LUFTTHIZ b, MBLEY S A
PRERBEAEZ OEEE FTH-> T D, TOEDIHRETETH S, RAEDE 2 7 b
THBESRLNARN 2R, BWOEDTHHEIDTAARL, SERM LA, |

[EME 2] HiRE 99-GP-2D-5 B DIEH TIHEMOB I SNER D) ?

(HE2] BRMIZIERI VIR, A —X PZFR52 FEBRIEL W, S —xBUE
THOA =R Y =2 TEI ELFhdbot, £/, HOEFEFLL —X P FRTF 2 K
KEHESbOE 2o/, ZOFGETHNITHBRNEMHICERSHE, TENICHRY Zo&
BEbhs,

(BERI3] PSPEAVWEEHI?

(HE2] RETIA V2R TELIHBECEVARANENT o F7—¥OBERLE LTS
DHERZEE T, BETIAVRAZTPROBVOBLER b, BEREELTEY .
o, BETT o7 7T —PHEAEESIPSPRREEL LTHORZ Y —= v P iT ol
TORR, BET VIV EGMTELHBBRET (FIV 4+ —¥) BERELE,

[(Ef4] 7V FFT—E@ 720 ) 7ndFT7—FELWwWiZ:ThHEINR, ¥F5 1k —K
BEVUTHDION?ERL, TOT7 7V BT HN? ‘
[(BE 4] ¥ FFA VL EATFARBOMERETHEOT, HBEA L7 I REHA
ROTYVZF—EBELERELRD, VAT ¥k, 773V - LTEBYPFIS54207730
— X 0FE PRI I T77 I Y-,

[(EM5] AMEREF VA F—FORRELZOMERA->/ 5 OLBICFAERIAL, 7
JA T —PREY TSR EROMEN EE o AL AV T 7 F— o kBB o B
LiRoTWDEN, TOERIMBIZHDDH?

(E&5] BEHRLOBEEETE, AAKORABIL TS NCBEERRREO Rk

W, 77TERBBTLTND, ERRESEF TELAREEHERCRE L SFromss




