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WG, BaF, BRR, LRE,
UL TR A B 5 A RSB, WA & e

ME: A THRABREFRTERIARREMAERANIBLLZ R, ARy
MIAREERKZHEFRREMAEX LR T A28 CHA CTHAERK=ZF K
(TMA). & 4y Bz Ao 48 & M 3 2 R(TVB-N)B 4 pk ;38 1t PCRECR I 328 Ji T i oy A L =
FHEREEA(ord) , FIAEHMERF W RTorAZ AN, Bk E g = [F
M. HRET, FHAEME AR CERRKE, MRKFHEFRRKEAICEKE
o X TRERXEREV KRGO B, KFWEFLRKE L ESTMANE K, &
RBREFTFHRREEGTVB-N. AHARTMEFLREFREEREF AT H A
2490Fu1 959 bphy tord A B, 24F TorAZ &1 5 [Fl B B A LI & T97%, T = # A (LA h

36.90%. B WEH R KA TorAE At AT &M% H H 05 §923kufi6.52, H A4S
E&m, m r@ HEHE FTorAK G AT EME R 50 4 §90.6 kufn6.74, 7 A8 &
ExEm, EOSMERNL. BEFTLKEF tord 70 5 &8 1% 8 (DOC ) H £ % B4
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o TR LRI TR B IV IS oA N AR N IR
fitg 9 . T8 R A AR B AN TR S T R S Ak
FERMAERRN, 5IEMSFEEAE, BBk
AR, i NSRRI AR SR e R R
MmN A E Z Ay, WA Ak
BN R, AW B D )t R BN R L,
O ff B RS E SR A N . BRfe . B
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BE EATTEZ, g, SERA30%H 5 25
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X HAFRERS: A
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B R (TMA), - DT 5 35 A W T i I R R
S, RS E S o R P TR R
B 5 A T B ), R RS ML (deromonas
salmonicida) < 5. M0 F & (Aeromonas) i & 2= [ [
PEEFFB, K™ 758 b 7 B0 2% 14 B0 B RN
AR P R WO . R EEE AR, %
S 7 5 K ¥ £ (Larimichthys crocea) 3 J& W 4
J& W 75 FLEC B (S. putrefaciens) . % W % FLIG
. ICIR 22T (B. thermosphacta) Flil A1 5 il
# (4. sobria).
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V7 i A 0 B BB PR Y R R TS 2 B
FH G, H b A T il AR i S 5 M Y
HEE, F4L=F R (TMAO) 2 -1 T HER
BEANEGE S, BA RN BEE .
SRR KRR e A A S TIRET . TMAOIR
JER & — RAF U IR, BB TMAORF
TMARIEE . TMASE —FE 8 B MRS, HAR
W, SR I 7 MO e SR ) R EORES, F
FERY, TMAOI 5 £ 5 torCAD Y\ + il
torRTSTE¥EF 4], H i rordFE H 4% 4 i TMAO
W RS, Méjean 5"V BLAE K AT H TMAO
W% (Tor) £ 4t H (4 34 it il (Tor A) & A5 4l B X - 1Y
UBH IR 55 REE 4 — A% 1 12 (bis-MGD)JE =X 1) £H il il
A 5N ML 2T 2 ) C-TY 41 i {6 2 (TorC), Rt
TorAZE [ 7 J6 W B 1) Jie 28 A POl FE ZEVE H

HORT, ©4R3E A FU IR A o0 i B b 1 7=
i TP LAY MO, AR LB 25 S AL
PRIEAMIE . KT I, AT S K8
i1 43 BRI 2 0V A U EG BRI RS e <R i B
O NV A F R Y AR A R e 2 AR R
H, MTMAOIR J5 i £ it b 27 S A= 9 1) 208
25, Ry A P S A A W U BIL R BE R A

1 M5 JTE

L1 SERE#H

U 1 1 A U L A R RS B S PR I T 4 S v
JRRR B £ R 3 S T R, AR AR H16S rRNAYE
7E (168 rRNA 57543 1A KT716389FIKU870472),
NATEERAF . LBRY . BREHOKKEZAG
(TSB)A5 55 7 JE 4 T 55 &3 W 1 A= Wy H R A R 2
Al MEME . JENE . Sk ANk RN i S
A e B 9 ) T 36 [l Sigma /A H] . PCRYHE 1)
0 Taglii . dNTP Mix% 45l T TaKaRaA 7], 5]
Y145 A4S Green Plust% 2 Yo by + 4 T/E4) T
(LA RA A, PowerUp™ SYBR™
Green Master Mix, TRIzoll¥J F Thermo Fisher
Scientific/A A ; GoScript™ Reverse Transcriptionis
7 & . RQ1 RNase-Free DNasell) T Promega/\ 7 o

1.2 LWH*

AR R IR
oy FL DG TR RIS B A B B D 1 90 Vi B 42 0 T LBIA
B, BB EAE4 °CRI28 °C R, FH R BRI A -
MRV T HIOT e v AN [R) 55 5% i ) 1 R B 2 1 A
SR IRER AR
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= 9 B(TMA)R & o T A B %
1) T A BL I T RIS e =B L T 4 331 LA 1 %0 0 B 42
FhF4 10 mmol/L TMAOILBN AR 375, 4>
W T4 °CHI28 °CF i ¢ W R mRE" ", HI
1 mL YW $ 0 51 A3 mLZEME 7K . 1 mL10%
B . 3 mL 25% KOH., 5 mLJ 2, 38 iR H4)
JG KIS min, B2 mLH 2K )2 5 & R R IR
G, I T 413 nmAb il E OB, MR 38R i 4t
HTMAA i, /R A mg/100 mLIFH -

& My e 7 V- B 11 ¥ A B G TR R R
fie A< BB T 43 31 LA 1 %0 VA FEE 32 Fh T LB 77 3 (%
0.50% L-i Z R EL TR EE . 0.25% L-5 (iR £h R
£ 150.000 5% M R 19 0.25% L-4% 2 R —
BiER), BT 4°CHI28 °CFE; 3%, £ B Wangs5!'
FURE =B I AR BUE Y . 1 mLEE R
54 mL 04 mol/Lim &R LRSI 450 5, BlmL
W TS mLER AR, MK A300 pL
1 FINaHCOS## ¥ . 100 uL 2 mol/L NaOH¥ i .
2 mL 10 g/LPHEE I T4 °CfE AT 4240 min, fin
100 pL 25%H &K 5 &30 min, ZIEEZR, RE
Je 1 0.22 pmA HLUE L, R i B0 A i vk
FHCISHEM B S P B D e, 7R A mg/ LR o

AR a P LML AER (TVB-N) 7
Z Z: i Dalgaard " 57k, JCR AL
1= 200 eI AR 6 K B R S5 0K, H
I ALFAFT AT B G I 5 S min, B0 0T
B JE LW R pHIE 6.8, %100 mL -5 K
inAL6 gl b =H i, 40 mg L-H i & R f140
mg L-P R, 121 °C R K B e il 48 i i
WK AT . K B T A O EG B R R il S
BAEL TR 43 0 DA 1 %o HR BE HEFP T fa T, B T4 °C
P75 . 2B GB/T 5009.44-2003 77 250 > i e
AN 7 7E R AN [ B R B TVB-NAE it , 2om
JymgN/100 mLA T,

torAF A ¥ 3% MNCBIELE 7 3R 15 5 2

14 T A B DG AR R B A< BRI BT 1Y) or A TR 91
| F Primer Premier 5.0%K 4 7 I8 Y5 14 %58 5 A A% 5T
FEHNEIT B (£ 1), R Biospin4ll B % K 41
DNA#R BUAF &2 BU% WA DNA, PCRIZ A
% ~18.75 uL ddH,0, 10xPCR Buffer 2.5 pL,
dNTP Mixture 2.0 uL, DNAKIH . iF 2 514)450.5
uL, Taqlf}0.25 L, #3125 uL, PCRJG H 1%
BRREEIC UK X 3 % 5, B ik AR TR
W) TR () B0y A BR A FIIN Y, X DU Y IS
DNAJFFI# S NCBIE I 5, I 50 BRI -

tord 5 3\ 89 & WAz & F oM % H
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1 ZIEHETAMPCRAIRT-PCR3| )
Tab.1 Primers of PCR and RT-PCR amplification used in this study

-
genes

L7
strains

731 (5'-3")

sequence

PR AN bp

product size

WY WA TUIRE S, baltica tord

RS A. salmonicida tord
WP MIEAILIRE S baltica tord
oDC
REESPPRE A salmonicida torA
oDC

16S rRNA

FPIFIFPIPIRPIRTRT

CGGGTGCGAGGTATTGAG 2590

: GCTGGCACAGAGGAAATCGT

GGTCGGGTGCGAGGTATTG 2136

: GCTGGCACAGAGGAAATCGT

CCTGATGGACCGTATTGGGTTTGGA 86

: CGCTTTGTTCGTGTAACGTGGGAC

CAAGAGTGGCGAGCAGTCATTCAT
GCGATAATCCAACTCGGCACCTA
GTGCGAGGTATTGAGCGACAG

156

82

: CCATCCCAAGTGGTATGAGCC

CCTGCCATTCGCCACAAC 189

: CACATAAGGCCCAACATAACG

GCCCCCTGGACAAAGACTGAC 88

: CATCGTTTACGGCGTGGACTACC

MEGA 7.0% {14530 2 14965 A FC TG T % Bk /<
i B 55 Al 35 2 1) TR A B T TR R R e B i TR
T R T 275 L, -8 FHESPript 3.0 (http:/
espript.ibep.fr/ESPript/ )fEL KM 28 . Al H
DNAMANF 4 53 41 28508 T8 Tor ATH 25 11 19 AH B
P, >k FProtparamF2 J¥ il Tor AR H %) L 4% B
ek, R Sigal PR 3 T Tor AZE 1143 WA 25 11
DL R 5 ) 454

R K& 2 PCRAE M . FH Primer premier
503K PF U T4 it 48 AL = Y A Dt i 3 D] or A RN 1
Z IR LR il 1 I OD CHY O 5E 1 PCR G| ) 3 %o
HFTR R HEIE (R D). 2HRBEWAERKE24 1
J& . RHITRIzol RNA$E IR & #2 S RNA, #]
FH I i SR G R AR R A U cDNASE — 4% . R
FPower SYBR Premix Ex Tag TM IIA 5 & #E177¢
JGE ®PCR, BMEARBINELEINF17, U
16S rRNAJ N S BE K], L2 fi A< P 1 B A

9 L
- 81
€D
RN
A =
@6
2
i 5|
—a— P AT LIRE S baltica
4+ —o— RMES AR A salmonicida
0 3 6 9 12 15 18 21 24
I} 5] /h
time
(a)
1

XEIREE , SRHT2 2SOk o H AR A A A X Rk

% , El] F=2’““ S 2H 1A 5 PR ST 2 C 8 — 5 I 2 14 2 35 TR S 2 C i ) () IR 4

LT T4 Gt ALY SR TG

H AL 3R RAMFMBINEZH, KM
Microsoft Excel 2013, Origin 8.5f1DNAMAN% 4K
PFREAT Bt 70 A B4R IET, 2R FISPSS 2.0%K
1 ANOV AT J7 22531, K Duncan [G 2
T2\, P<O.0SERERFTE.,

LS

21 AMHBBENEKER

W % 1 i Ay TU EG R R o A0 i 7T 7R 28 °C
B mvo WE KNS, 2R A, 18 hiE
FIRASE N, AU TR EE 43 5] 2 8.97#118.30 1gCFU/
mL, A E R T A K R AR P (P<0.05) (1 1)
2R BB R4 °CR I T AR B A Bk 1,
2 T e B 4 1] M 8.92F18.56 1gCFU/mL, il %

2

9.0
8.5
8.0 |
2575
®G 70
We 65
B 260t
s |
5.0 “a YA IE S baltica
—o— AT HMIE A salmonicida
o 1 2 3 4 5 6
i 1e)/d
time
(b)

FHEREFRICEMAEES B HE 7 B 7E28 °C(a)Fl4 °C(b) T I E K4k

Fig. 1 Growth curve of S. baltica and A. salmonicida at 28 °C(a) and 4 °C(b)
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(R T Ay BL TR T 2R K 8 P (P<0.05) . 45 S0, 2%k
BUB WA FRARE A T AR R, AR
PRES R IR 2 00 A B0 G T 2 A TR 0 A KB
22 FWHEEREATMAR S K

BB AR ILA TP R S TMAO, 2578 18 i
R A A TMAOIE i Rl Ks HLA I B R
BLOR A = U P TMA AR B 2 P i 7
i S GO Y T B bR . U AT A U R RN

Wl A UK S, baltica

50 F COAEESHRE A Séllmonicidaa
= 40
g
S
%1){ 30 +
=
’5 20
B
1 10
d
0 d
6 18 24
I 8] /h
time
(a)

& ME B TR 7E 28 °CHE 77 6 hit TMAA: il i 8¢
b B A IR AT EUE K (6~18 h), TMAZ:
W ERBERMEK, ZEgERE, kRKE
4351 443.99F118.96 mg/100 mL, % % (43 A B IG
T 29 g 7 A B M TR 19 2. 348 (1812) . 2R BB TR
4 °CTF 33 d TMAAE BGE R, Z 55 #if
FE, KA U2 5 49.97130.67 mg/100 mL.
SR o, WA 0 TR TMAR A2 L 6E 7
2 TR RS TR (P<0.05).

60 - MM EP IR ILIKE S baltica
COREES R A salmgnicida a

P i%/(mg/100 mL)

i a)/d
time

(b)

B2 RENEFRREMFRESPME A28 °C(a)F14 °C(b) FTMAL L E
bR R T I )RR LU, RN R BEROR AT B 2 R (P<0.05): T TE
Fig.2 Amount of TMA produced by S. baltica and A. salmonicida at 28 °C(a) and 4 °C(b)

The lowercase letters in the figures are the overall comparison of all time points; different letters mean significant difference (P<0.05); the the same below

23 WMMBEEEVEROER

YR AL S AR R . R LRSI
W5, JE—RETR M . IR E S E 220
KA NS, DMK i R B Y
HEIRIR . W (WA UG #E28 °CHE 3518 hfm
J& W e i W TH(P<0.05), 7E24 hitf ik 5|
19.11 mg/L, 17" R AR il 3k . AN RS I R
W A P, E24 hAF ik #]10.04 mg/L, JL
TN W (F62). FE4 CCHREEH, 2Rk EUE B ) 1)
TE W e A0 )7 G (R RE 5, PR IREE 4R LY
Jie bR A i, B 6 KU B I I A B B R R B
T 22.38 mg/L, A S B TR P P R B i
491020 mg/L. 25 IR, 128 °CHI4 °CA&AMF T
BB Ay U W AR W e e i RE i 3 = T
A ME S A B (P<0.05),  H.I% % i A RO G -
BN, AAEE RN L AE P e L S
Gh, KB E W Ay BUIG B R AR A R AL

2.4 FWHFEEETVB-NEE K
TVB-NAL$E 8 [ 43 i o 72 b e A g =
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fie . W . ASEMHEAL S AW BT, &K
i BTPEMY B B SR 2 — o KUY 09 A FUIG
T RIS B B T 0 0l 42 b R 4 CCRTR Y
QVREAEfe4)2 AR TVB-NFH B R 18, 24
3RTVB-NF i 2 s K s, Bz exR”
i RTVB-N{H, 4351 °446.20F136.23 mg N/100
mL([&13). 7EHEEFN ¥ 5 f0 71 v i 2 it Ay BL IR
B A K AR A A TVB-NIH i 5 T 4% i< B i
T (P<0.05),

2.5 TMAOIZ 5 s B & torARY I & Fn 51 43 #h

FEUE B 10 i A BL IS B AN R B S R B T
R R PCRAAT , SrordJR N TUMIMST . 72
Walifb )5y, RAS R B RK/INGT 5 2 490 bp il
1 959 bp A 57 2 FF B e S AE 1Y torAFE Y 31 (6
S5 43 5 MN226405 FIMN226406) ., BLAST]]
VR EEXT 2B, U % 01 A BU I A 1Y) tor A3k PR
WA 0S185, OS678F0OS223 4 & & ik
97%~98%, 1M 73 15 Ik A% ek < PRI T 1) or A B TR 5
[ B A527 . 34mel 1023 A M LR ik

o E K= % 2 J»  sponsored by China Society of Fisheries


http://www.scxuebao.cn

3 EeMRAR, S B YA FO I B RIS 0P 1 BT M B Tor ASK B 22 57 LU 3R 499
*k2 BENEARREMRESEMEE28 CM4°CTHEMRNEETL
Tab.2  Changes in biogenic amine content of S. baltica and A. salmonicida at 28 °C and 4 °C mg/L
BEPC i 1l/ FE WA TCIRE S baltica REESREE A salmonicida
temperature time ISyl Ji i3 S Jé J e

biogenic amine putrescine cadaverine biogenic amine putrescine cadaverine

28 6 0.37£0.12" 0.36£0.06" 0.06£0.01° 0.42+0.07° 0.05+0.01° 0.410.03"

12 4.58+0.13¢ 3.57+0.10° 1.00+0.01°¢ 2.90+0.09¢ 0.06+£0.01° 2.8+0.08°

18 17.00+0.63° 16.00+0.34¢ 1.90+0.03" 7.70+0.02° 0.02+0.01™ 7.40+0.01°

24 22.11£1.30° 19.11+£1.10° 2.40+0.02° 10.04+0.13" 0.03+0.02" 10.00+0.02"

4 48 2.10+0.02° 2.00+0.02¢ 0.06+0.01¢ 2.50+0.18* 0.02+0.01™ 2.40+0.38°

96 18.07+0.54° 17.07£1.30™ 1.10+0.01° 7.90+0.23° 0.01+£0.01° 7.70+£0.37"

144 25.00+0.76" 22.38+1.00° 2.40+0.03° 11.20+1.30* 0.06+0.03" 10.20+2.90°

e BN TR LU, AR BRI A 3 M2 7 (P<0.05)

Notes: the lowercase letters in the table are vertically compared, and different letters indicate significant differences (P<0.05)

WP A TR S baltica
[CIARMESRMIE A salmonicida

’g 50 ab a

§ 40 b be b
Z c

%02. 30 ¢ c

= ;

B0t

%

ﬁ 10 fe e S ¢

4

Liig 0 L

6
i) /d
time
3 EEHEARKENRESERELICCRNE

@it HTVB-NERE
Fig.3 Amount of TVB-N produced by of S. baltica and
A. salmonicida in sterile fish juice at 4 °C

97%~98% . i FL F& BRI A1 HfLJifd BT A o6 T B 2 2B
ST EAR . KIBFFTE ( Escherichia coli). BTy
5 W ( Serratia marcescens )] torA J¥ 5\ il i
MEGAS. 0% {4 #4) 2 #F AL ) 115 (1514), bR % &
(1)1 A BU I B R 2 (R ¥ A BL IR T (OS185) 1Y 5%
GRREGE, AR 80% ;M A ik A< B Ji B AN
AR M (O23A) R G R BGE, [FEMEA
2%, —HEWEFEBEE . KIHFFE R
o T X i Ay BL IS BRI A i ASER Y TR
TorAZFE MR A F RIPE N 63.15%, — EHEAL N
11.22%(1&15).

2.6 TorAFUNZE HRVIBIL M BFnzS [8) 4544

K F Protparam P2 J37 >k #0114 ¥ 5 B [
T A% i A A TR Tor AR 3 R 6 A 1Ak M o,

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

gt RN, Y A9 A LG I TorAZE 11 H1 8291
FIEFRAN, /TR N23ku, IS SN

6.52, SHEMRI.5S% (B ). TN & R 40 & R 1
7.0%, SRS RN —0.345, RS RN

WTorATEHH 653N EIHMAN, B TFEAN
90.6 ku, FISZE HE6.74, SNEMR11.5%(x

). HERR9.2% LA E R S5.4%, SRRk
R HM-0.292(33).
FESWISS-MODELIX i [ #5451k %7 (1) 1 Ay B
I AT RN A A I B TP Tor AZE [ 1Y = 4 2 [a] 4%
MR B, 20k B0 0 TorAZE 1A 7E G 45 kg fizs
] 25 4 b AR DL BEARAG , v e 2 1) ¥ A BL IR T
TR S a-BRBE MO B-HT SR BL, TR EES
T 67 a- SR EE A6 B-FT B A B (K1 6) . 4
SigalPFe /¥ 43 B &I, 20K T 1Y TorAZE )7 511 3
SHEESHRITI, BT wEN.
27 KRB EETMAOL REEE E torAR B &
B IREEEE ODCRIEE R

K 9t 7 1t PCR PG AL & 1) T A B LG TR A
A ME S A B TP TMA O 5l 3 K tor A FI1 1 52 iR
R EFE N ODC ik it . R IR, 2HRIE1E
LB 7 14557 24 W5 YR i tord MTODCHE [H 3=
i, ARSI XA, W WA R
G T HrorABE 3Rk 1 XA A 1.264%5, ODC
FEIN F Ik o X IR A9 19.0415 (K1 7), S E W
V3 A BL LG TR P R 22 1) = P RS e — B8

3 TR
WRIT R, 7= 5 0 T 4 78 g s 2
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g0 [TVE P IMMEA FLIRE S baltica

67" W B A FLIKTE OS185 8. baltica OS185
O 1L 3k B 575 FUIG T 128 S, baltica 128

34 | L%?mﬁﬁﬁﬁﬁowm S. baltica OS678
FiRVDEHE Dbl1 S, marcescens Dbl1

9 98 RSB AS27 A salmonicida A527
KBS PNIEE 34mel A, salmonicida 34mel

KGHFH 1AI39  E. coli IAI39
KGHH MG1655  E. coli MG1655

r%j’ﬁﬁﬂ@, A449  A. salmonicida A449
100 NEESHME A salmonicida
B 70 SRS ML O23A A, salmonicida O23A

0.2

B4 KENEHRREMRNETS P torAZ E F 5L

Fig. 4 Phylogenetic tree based on torA gene sequence of S. baltica and A. salmonicida

1 10

30
MNRRDFLK SSSF VLG S\YLAPMNATL
......... MTGAVG P HA[e GEDDLAG

40 70
TGINEDEWLTTGSHFGAFKM KN{gV E KPFDLDKYPTDMINGIRGM YPMVR D|
................. VEQ LRNGE

10!? 11q 120 130 140 150 160 170 180 199
SB  FEUKGHKSNTHQRGDFRIF VR TWDK!_Q FKHSLDE QTQ P GLERGQTEwW TGQLHSSTSH Q G E/KKIGDYSTGAGQTHI|P YVL
AS VIVVGVPEHVEWRQRHPJATGL/GGHAV VHMLEP . HLVLA Lo QoL GlgN EDVEVVAGLV HG MALG...VIAPHLIQMVALIA
ol
Q0000 m —> 000000000
209 220 239 249 259 27(? 289
SB [sTEVYAQ[ETSwp [AwsNDP MoV[EWNAETHE SF[A]Y LAQLIKEK S[IPPFVTKTQ
AS [EccrouDI . MVDYH[G MAP[ELEQVVGVLMVVEGVEATRE HILTT\EVDGL
n2 as o6
0Q000000000Q 0000000 MQMMMQMQ TT
290 300 310 320 33(_) 349 359 360 370 389
SB SKKLYD GYSLGFEEFVPY TKD[EvAKEP EWEYP I ¢ VEAHVRDLAKT RTQF MGWCIQRQQ WMAAV I .
AS GDAGHR GRT ............ CVA . RDIRQYE¥NL G G[ea/A TG GVIVVIAIEA VA BJA] QADL 0. . ... .. QHPVGLAVMLTL
390 400 410 420 430. ddq 459 469 479

480

RWDAILEPGKTANSK YPIKMMIFS N NEH]

BT LILAQQVIG . EELWVETA[]. . \MATEEGLIVLLLEI0 GV GEP
490 500 510 520 530 540 550 560 570

SB DNRMKQAFHKLECV T WIATCRFSD RNDID YGAYNR ILQMEPFDSLSDFEIF‘TRFAAVKEKEYTM E

HHG RC DIAG . LLQCLEA LTLVIVREMPAVILOQGH . « o v v o v vt 14elvpja P o H[H QF[gVIL D

AS ......... HVG PLCPGQLGG
539 599 609 610 62(? 639 649 650_ 660 679

SB WLETLYNECKAANA[KFEMPDFATFWKQ| FEDGEVWTRHADFRNDPE|INPLGTPSGLIEIFSRK|IDQF[gYDDCK| GHPTW IWKTERSHGGPESD
AS HVR.......... P[EGLLLIHLDGAHDYV] LEGAGGVVTG|ITGEAT(G HOAVIQIQGTAVIVEHADA[LP AV[ET GVDR) RAVALYPANLAHQ

SB G GGGISYG HYSS [Evess APGAFPRNLDENQKPLF FKGASST
AS H HAR. .. .. DHGA f8RHVE Q JTDHGG . v v v v v e e SARPLGA[L
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Fig. 5 Comparison of amino acid sequences of TorA between S. baltica and A. salmonicida

The same sequence and color means the same amino acid with the same structure and function; different sequences with the same color indicate different

amino acids with similar structure and function; there are no markers for different kinds of amino acids
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Tab.3 Physicochemical properties of TorA predicted

proteins in S. baltica and A. salmonicida

b BT A AR
. RIKH Ll
S. baltica A. salmonicida

Cy136He346N11240  CapasHenzsN11350
1209537 172534

473 formula

7> T® molecular weight 92347.77 90 584.87
BE{BZEH & theoretical pl 6.52 6.74
AFEHME  aliphatic index 27.8 28.24
H&E®/% Gly 9.5 9.2
WK/ % Ala 7.0 115
BER/%  Val 7.0 5.4
PR/ % Cys 1.6 1.1
BOP ISR —0.345 -0.292

grand average of
hydrophobicity
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Fig. 6 Protein spatial structure of TorA in S. baltica (a) and A. salmonicida (b)
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Fig. 7 Differences in expression of two spoilage related

genes between S. baltica and A. salmonicida
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Comparison of spoilage potential and TorA protein between
Shewanella baltica and Aeromonas salmonicida

Bl Weiwei, FENG Lifang, SHI Shuangni’, MIAO Chenhao, ZHU Junli’, TIAN Diying

(Food Safety Key Lab of Zhejiang Province, School of Food Science and Biotechnology,
Zhejiang Gongshang University, Hangzhou 310018, China)

Abstract: To evaluate the differences of spoilage potential of Shewanella and Aeromonas in refrigerated seafood,
growth curves and production of trimethylamine (TMA), biogenic amines and total volatile basic nitrogen (TVB-
N) in S. baltica and A. salmonicida isolated from Larimichthys crocea were measured at 28 °C and 4 °C. And
trimethylamine reductase ( for4 ) gene in the two strains were amplified, and similarity, physicochemical
properties and spatial structures of TorA protein were compared by bioinformatics. 4. salmonicida grew faster at
28 °C, while S. baltica grew faster at 4 °C. Compared with more amount of cadaverine in A. salmonicida , S.
baltica produced the higher levels of TMA, biogenic amines, and TVB-N in refrigerated fish juice. The for4 genes
of 2 490 bp and 1 959 bp were amplified from S. baltica and A. salmonicida respectively, and similarity of TorA
protein in its same genus was higher than 97%, and similarity between the two strains was only 36.90%. The
molecular weight and isoelectric point of TorA protein in S. baltica were about 92.3 ku and 6.52 , while those
were about 90.6 ku and 6.74 in A. salmonicida. The highest amino acid of the predicted protein was glycine and
alanine in two strains respectively, resulting in the significant difference of protein spatial structure. The expression
levels of tor4 and ornithine decarboxylase ODC genes in S. baltica were 1.26 and 19.04 times compared to 4.
salmonicida. Thus, S. baltica and A. salmonicida are psychrophilic spoilage strains in marine products, in which S.
baltica has stronger ability to produce amine metabolites due to specific physicochemical properties of TorA
protein and its high expression. The study provides theoretical support for revealing the mechanism of microbial
spoilage in seafood.
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