HAR & a4 M5 Jpn. J. Food Microbiol,, 37(1), 1-9, 2020

2019 FEAFTBRMENFRIERERH

KEEMZHLE L-EEREY & Zofl B3 507t
Study on Harmful Microorganisms and Their Control on Seafood

A L*
CRBGIRE R P2 g e )
Laboratory of Food Microbiology, Department of Food Science and Technology,

Tokyo University of Marine Science and Technology: 4-5-7 Konan, Minato-ku, Tokyo 108-8477, Japan

& U &I

CORUEINHARENMAENFRBEEZH T L
272D, RENRRICHES. DT, ZHEHIG L %5720
ROMEZANT 5. ZENROWIENE O RPIZH R
MEER (IHREUKERY:) (ZEME L2 P FIC 7%
5. L L—EEZ ORI TH % EMKEE KERT:
BREBRICETF L2 0bH 5. UTICHABES TIRD
o TRz,

HABBREE

bEb LTI FITHABRFETHLRE LR S
FCIREEMICBT 2 KRB E O A B O 5t %
1w, F72, ZoOBMTE L TR SN BHRKIEE K
FERFRIZBOTD, YoM AR EB8IROBER
IO b &l T P B B A R 2 &
BREEMAED B OMIEE T o Tz L LKERFA
TOBFFHIEMRDOFRZ o 2HFRT, ERhoT—
RICHLETTHI L E o, ZORMNDT —<DAH A
EIEETH L. FIC B EE EROTELMII—

. <200
<o'ey 5T *laoe

=)

8

-

7

)

6

5 5

Log viable count(per g)

02 d 8 0z i % R 74
Storage days (days)

Fig. 1. Changes in the number of spoilage bacteria
when Japanese mackerel fillet is packaged in air
(@) and carbon dioxide (40% carbon dioxide,
60% nitrogen) (O) and stored at different stor-
age temperatures
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Fig. 2. Growth of Staphylococcus aureus and Enterococ-
cus faecalis on agar surface at 30C with different
concentrations of carbon dioxide packaging (in
nitrogen gas)

Growth refers to the relative percentage of
growth in 100% nitrogen packaging.
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Fig. 3. Prototype TagMan probe in 1995
The reporter and quencher dye were placed at a
fixed distance from the tip of the probe instead
of both ends.
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Fig. 4. Detection of Salmonella Typhimurium in a pure
culture (TSB) using 5" nuclease assay
EnviroAmp method, O; Chelex method, @; Dot-
ted line indicates the detection limit.
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Fig. 5. Growth curves constructed by culture methods
(C]) and the rapid, quantitative PCR assay (O)
with a pure culture of Clostridium botulinum
type E (Iwanai)

The culture (in TSB) was incubated at 30C. Sol-
id symbols denote the samples detected with
BoNT by mouse assay.
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Fig. 6. Schematic representation of the histidine decarboxylase gene clusters of Photobacterium damselae (in the box), P.
phosphoreum, Lactobacillus buchneri, Clostridium perfringens, Staphylococcus capitis and Listonella anguillarum
Genes with identical putative functions are depicted by identical shading.
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Fig. 7. Transcriptional analyses of the hdc genes of Photobacterium damselae under different culture conditions
(a) Northern blot hybridization. (b) Quantification of mRNA extracted from cells treated with pH 75 (grey bars),
pH 4.5 (solid bars), pH 7.5 with histidine (white bars), and pH 4.5 with histidine (hatched bars).

Y FATZNEE R D X)o7z 1990 4EM %o u
THLN, TFEA VT =%y MREFBIFEIFZERIEL T
Wi o 2RO T, BNBAY AR 5 SRR
EELSHEVEO TV, 22 THE 7228, 1998
FIZTHIE N7z TLISTERA—A practical apporoach to
the organism and its control in foods]V &9 K TH 5.
Ready to eat i & v Z & ThE, EEILOHA
DEBIRBCKLRLZDEAL I P EE SO E > h
FTHbH. LaLl, SEREIEEH LYW —<2HYT
EDLHEDP VLD o2DT, ZOF—SIEFTHIL
WTELRh o7z

2001427 —Ah v 74 FREICEMHKED HH
FLTWEE BTIALS, bhlbhoOWEEo K
BRlCHEE L2 e D& A — V232 T o 72, M L
WD o b, REBROBLIEE X O AR O
RETVIZVWEDEFTHS72DT, YVAT) T DT —
TICPYMEF vy RPEZEEZ, WRICWYMATE S

T ricL 2T, bAEIIAAEERLE LA
BYALTH B 05, bIEFA D ready-to-eat £\
THALEBMPABNFEICOWTRET LI EICL. 18
SEAD A =8 —< =2 v b7 &9 S AT A A48T
ZHEAL, VATV THERERHELZEZA, LA
EOBEGMML ) AT ) TIIRH SN b o720, &~ F
ol ISR ORIBWTIEEWIERTHRII SN
2. ZITINLOEMMSHEESN/ZY) A7) 7ol
WAL 2 A, MiER1/2a, 1/2b, 4b @ 31MiEH
DBEMEPEEDTI% % HdD Tz, TabbImERIC
BLTIE, KERMEFHRL CWRE KERETEE
GREPHEG] I LR E ORI &\ 2558
05N o 7225 (Table 1). 22T, 57 HEvkD IR
W54 ¥ TN EIREFEICHL 2T A2 L
WZL7z 7272020k gD 5720121, xR
P& L CRERHINZ ECEELZRAPHERILCEL
RV E FILICATT2LERH o712, 22T, KE



6 HE&MGE Vol 37 No. 1 2020

(a) 1 2 3
cadA | e

cadB lll.

() 123456
cadA BN
cadB BN

cadBA BN

(©) 100

10

Relative expression
F

0-01

0-001 L

Lysine —
pH 5.0 5.5 7-5

Fig. 8. Transcriptional analysis of cadBA genes

(a) Northern blot hybridization analysis for cadA
or cadB mRNA of Vibrio parahaemolyticus V02~
64. lane 1, pH 5.5; lane 2, pH 5.5 supplemented
with 1% lysine; and lane 3, pH 7.5 with lysine.
(b) Agarose gel images after 25 cycles of reverse
transcriptase (RT)-polymerase chain reaction
(PCR) under the following conditions: lane 1, pH
5.0; lane 2, pH 5.0 with lysine, lane 3, pH 5.5; lane
4, pH 5.5 with lysine; lane 5, pH 7.5; lane 6, pH 7.5
with lysine. (c) Relative expression analysis of V.
parahaemolyticus lysine decarboxylase genes as
detected by SYBR Green I real-time quantitative
PCR under three pH conditions in the absence
and presence of lysine.
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Fig. 9. Acid resistance of the Vibrio parahaemolyticus
cadA gene mutant and wild-type strains
Cells were all acid adapted in LB (pH 5.5) for 1 h
to induce the acid-shock proteins. Acid-adapted
cells were acid challenged in no citrate E medi-
um (phosphate buffer, pH 4.0) with lysine at
37C . The survival of wild-type strain cells (open
boxes) was reduced to one-tenths after 120 min,
although survival of cadA-inactivated strain cells
decreased immediately (closed boxes).

Table 1. Serotype distribution of L. monocytogenes iso-
lates from minced tuna and fish roe samples®

No. of isolates

Sample type By serotype

Total
1/2a 3a 1/2b 3b 4b
Minced tuna 15 12 2 1
Salmon roe 6 4 2
Cod roe 18 5 7 3 1 2
Total 39 21 7 7 1 3

? From 36 L. monocytogenes-positive samples (14 minced
tuna, 7 salmon roe, and 15 cod roe samples) determined
by mini-VIDAS LMO (Table 1), 39 isolates were ob-
tained, with 3 food samples producing no isolates. Two
isolates with different subtypes (serotypes and/or
MLSTs) were obtained from six food samples.
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Fig. 10. Virulence of Listeria monocytogenes isolates from RTE seafood in the mouse model

Seven-week-old female BALB/cCrSlc mice were infected via intravenous inoculation at 10° to 10* CFU. Bacteria
were enumerated from the liver (black columns) and spleen (white columns) 3 days after infection. The rate of re-
covery was determined using the following formula: log (number of cells recovered)/log (number of cells inoculat-
ed) X100. L. monocytogenes ATCC 51782, which has attenuated virulence due to the K220T substitution in Prf4,
and L. innocua ATCC 33090 were used as negative controls.
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Fig. 11. Point mutation in the DNA of internalin A, an
invasion factor of Listeria monocytogenes into
intestinal epithelial cells
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Fig. 12. MLV A-based dendrogram for 60 Listeria mono-
cytogenes serotype 4b isolates
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