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rDNA clone library method

The bacterial community composition of samples at different frozen storage periods of 1, 8 and 20 days, respectively, by 16S

1d 8d 20d
Acinetobacter ( ) Acinetobacter radioresistens 14
Acinetobacter sp. 17
Enterobacter ( ) Enterobacter ludwigii 1
Enterobacter bacterium 1 3
Enterobacter cloacae 1
Leclercia ( ) Leclercia adecarboxylata 2
Moraxellacese ( ) Moraxellacese bacterium 1
Pantoea ( ) Pantoea eucrina 1
Stenotrophomonas ( ) Stenotrophomonas sp. 1
Pseudomonas ( ) Pseudomonas fragi 1
Fusobacteria ( ) Fusobacteria bacterium 15
Photobacterium ( ) Photobacterium sp. 2
Photobacterium kishitanii 1
Photobacterium phosphoreum 2
Vibrio ( ) Aliivibrio logei 3
Vibrio salmonicida 4
Psychrilyobacter Psychrilyobacter sp. 2
Shewanella ( ) Shewanella sp. 8
Shewanella vesiculosa 4
Shewanella algidipiscicola 1
Shewanella putrefaciens 1
Shewanella baltica 1
Shewanella glacialipiscicola 4
Pseudoalteromonas ( ) Pseudoalteromonas sp. 1
Serratia ( ) Serratia proteamaculans 1
Serratia sp. 12
Hafni ( ) Hafnia sp. 11
Rahnella ( ) Rahnella aquatilis 4
Rahnella sp. 3
Leuconostoc ( ) Leuconostoc gasicomitatum 1
Aeromonas ( ) Aeromonas salmonicida 1
Buttiauxella ( ) Buttiauxella agrestis 1
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The phylogenetic tree of microbial flora in P. japonicus gill of 1 day frozen storage (F1—F60 as a serial number)



3 (Pneumatophorus japonicus) 793
£|: 29 Vibrio salmonicida
95 55 Vibrio salmonicida
20d 51 L -
9 27 Vibrio salmonicida
Hafnia( 39 32 Aliivibrio logei strain
) Serratia( 35 13 Alivibrio logei strain
) 54 25 Shewanella algidipiscicola
’ 12 Photobacterium phosphoreum strain
85 6 Photobacterium sp.
, 46 64 41 Photobacterium sp.
, 78 { 10 Photobacterium kishitanii strain
96 11 Photobacterium phosphoreum strain
94 31 Pseudoalteromonas sp.
> ’ i‘: 46 Aliivibrio logei stain
27 51 Shewanella sp.
: h Il jcul
, Hafni a( 35 Shewanella vesiculosa
K t al. 2009 44 44 Shewanella putrefaciens
)(Kung et al, ) >4 21 Shewanella sp.
Serratia( )(Chen 99 = 50 Shewanella baltica
et al, 2008) 55 48 Shewanella sp.
. 50 18 17 Shewanella sp.
’ 100 53 { 38 42 Shewanella sp.
(Kung et al, 2010), 35 _|: 24 Shewanella vesiculosa
Enterobacter( ) 40 26 33 Shewanella vesiculosa
P antoea( )( 47 28 Psychrilyobacter sp.
b
. 22 Psychrilyobacter sp.
2011)  Vibrio( X YOnyonaser sy
— 5 Fusobacteria bacterium
,2009) Photobac- 63— 34 Fusobacteria bacterium
terium( ) (Em- 45 Fusobacteria bacterium
borg et al, 2005) Aero- yy 3 14 39 Fusobacteria bacterium
’ o 3 2 Fusobacteria bacterium
monas salmommda( 2 19 Fusobacteria bacterium
) s 6 30 Fusobacteria bacterium
2011) ; 10 53 Fusobacteria bacterium
24 43 Fusobacteria bacterium
75 _: 40 Fusobacteria bacterium
> 56 54 Fusobacteria bacterium
22°C  35C 56 Fusobacteria bacterium
(Daniele et al,
4 8d 1—56
2008), , . . o )
Fig.4 The phylogenetic tree of microbial flora in P. japonicus gill of 8 day frozen storage
(1—56 as a serial number)
, 126 16S rDNA
GenBank 16S rDNA , R
100%, 95% , ,
2 2
, pH ,

99%



794 44
92 T34 T42 Shewanella glacialipiscicola
T49 Shewanella glacialipiscicola (Fu sob acteria)
T10 Shewanella glacialipiscicola . .
T1 Aeromonas salmonicida (PhOtObaCtenum) (VIbI’IO)
T44 T57 Rahnella aquatilis (Shewanella) ;
T20 Rahnella sp. Nj-54 20d
— T12 Rahnelia aquatilis (Pseudoalteromonas)
46— T30 Enterobacteriaceae bacterium (Rahnella)
443|: T23 Serratia proteamaculans (H afni a) (Ent ero-
T53 Buttiauxella agrestis A
28 30 T55 Enterobacteriaceae bacterium bacter) . (Butti-
E’_E T5 Rahnella aquatilis auxella agrestis)
9 86 T59 Enterobacteriaceae bacterium (Serratia)
5 T14 Serratia sp. 4.3
T25T39 Serratia sp.
15 T31 T43 T45 T46 T51 Hafnia sp. HC4-6 1d
T13 Hafnia sp. HC4-6 .
30 = E 137 Refiela sp. NS4 (Acinetobacter) ,
26 — T11 Rahnella sp. Nj-54 71.5%,
19— 121756 Hafnia sp. HC4-6 (Pantoea)
T47 Hafnia sp. HC4-6 (Enterobacter) R 8
T48 Serratia sp. (Fusobac-
T54 Hafnia sp. HC4-6 teria bacterium)
T33 Hafnia sp. HC4-6
99 , (Shewanella),
3 T36 Serratia sp. .
= T22 Serratia sp. (Photobacterium)
28 T4 Leuconostoc gasicomitatum (Vibrio)
37 T2 T9T19 T27 T50 T60 Serratia sp. ; 20
5 20d (T1—T59 )
Fig.5 The phylogenetic tree of microbial flora in P. japonicus gill of 20 day frozen storage (Hafnia) (Serratia),
(T1—T59 as a serial number)
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Abstract
different frozen periods of 1, 8 and 20 days, the analysis of 16S rDNA gene clone library and clones methods were used in

In order to investigate the bacteria community and predominant microbes in Pneumatophorus japonicus at

this paper. The microbial diversity, predominant species and the changes of histamine-producing strains of the samples of P.
japonicus gills were detected at the different storage periods. The results indicated that a microbial diversity profile was
shown from a mackerel gill. The predominant microorganism is Acinetobacter sp. which accounted for 77.5% in total
population of microbes, over 1 day frozen storage. There are less histamine-producing strains such as Pantoea and En-
terobacter species in this period. The predominant microorganisms change to Fusobacteria bacterium and Shewanella spe-
cies at the 8th day of frozen storage period, and the population of histamine-producing strains such as Photobacterium and
Vibrio species increased in this period. The predominant microbes are Hafnia and Serratia species over 20 days of frozen
storage. They are all histamine-producing strains. The understanding of bacterial diversity and its predominant microor-
ganisms in a mackerel gill can provide important information for quality control and histamine formation caused by mi-
crobes of the aquatic product.

Key words Pneumatophorus japonicus; 16S rDNA clone library;

histamine-forming strains; dominant species;

phylogenetic analysis



