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Characteristics of Psychrobacter spp. isolated from the Muscle of Toothfish

(Dissostichus mawsoni)
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Abstract

Toothfish Dissostichus mawsoni (Notothenniidae Family, Perciformes Order) is one of the endangered
species and usually inhabits the deep sea cold water. This study was performed to identify the
characteristics of bacterial microorganisms from the muscle of the toothfish. The Antarctic toothfish
captured using longline fisheries in 2016 were transported to the laboratory in frozen state. Bacterial
colonies from muscle were identified using sequences analyzes of 16S rRNA gene. Then, sequenced genes
were compared by an alignment matching analysis. Biochemical features were examined by Gram staining,
oxidase and catalase tests. Moreover, APl 20E and API ZYM were also used. Bacteria like Psychrobacter
spp.(79.4%),  Staphylococcus  spp.(1.3%), spp.(1.3%),  Arthrobacter  spp.(1.9%),
Brachybacterium spp.(11.3%), Salinibacterium sp.(5%) were identified from the muscle and predominant
microorganisms were found to be Psychrobacter spp.. The geneus Psychrobacter is classified in the family
Moraxellaceae and the class Gammaproteobacteria. The Psychrobacter species exhibited pale yellow color,
rod-shape, Gram negative staining, and oxidase positive reactions. The Psychrobacter spp. had tolerence at
the 0% to 8%(w/v) NaCl and the optimal growth was 10°C to 25°C. Further studies seem to be needed to
understand microbial characteristics better on Psychrobacter spp. from toothfish muscles.
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[Fig. 1] Diagram of bacteria strains which were
isolated from the muscle of Dissostichus

mawsori,
Aoz F8|¥"  Psychrobacter  spp.i
Psychrobacter spp.(FHo.2 Fg <E, n=70,

55.19%), Psychrobacter arcticus(t=2, 1.57%), Psychrobacter
okhotskensis(=34, 26.77%), Psychrobacter  cibarius(r=15,
11.81%, Pychrobacier hui(r=1, 0.78%), Psychrobacter
maritinus(=2,  1.57%), fozii(n=2,
1.57%), Psychrobacter alimentarius(n= 1, 0.78%)%
SRI= I tK([Fig. 2]). Psychrobacter spp.2] G714
=A%t A3, RBE  Psychrobacter spp.i
99~100%2] F&de 7H= Zoew FelElH.
phylogenetic trees ©]83}] Psychrobacter spp. &
vl gk v, 22 clustere]l £atGlor Rz Al

A o7 AolE HolA ITH([Fig. 3)).
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P ek R DT ﬁ%ﬁ%ﬁ; 2 AFoANX Psychrobacter spp.= 184 3+
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[Fig. 21 Composition of Psychrobacter strains in
the muscle of Dissostichus mawsoni.

1TFBPCi0S Psvchrobacter cibaris.,
Povchrobacter cibarivs KCTC12256.,
1TFBPCil004 Psvchrobacter cibariius.,
1TFBPCil003 Psychrobacter cibaris.,
86 1TFBPCi002 Psychrobacter cibarius.,
1TFBPCil00]1 Psvchrobacter cibariis.,
1TFBPF o002 Psvchrobacter foom.
1TFBPF o001 Psvchrobacter fozii. .
1TFBP O3 Psvchrobacter olkhotskensts .,
Povchrobacter glaciei ECTIC42280.
1TFBPL w001 Peychrobacter Luti .
1TFBPOLO00] Psychrobacter olkthotskernsis .,
1TFBPOLO00L Psvchrobacter alchotskernsis
1TFBPOLO004 Psychrobacter alchotskersis
1TFBPOLO00S Psvchrobacter olthotskernsts .,
1TFBEPOLI00EG Psvchrobacter okkhotslkensis |
1TFBPAal00]l Psychrobacter muardimus ..
1TFEBPAr000] Psvchrobacter arcficus.
1TFBPAr0M2 Psvchrobacter arcticus.
e 32 1TFBPAMa0002 Psychrobacter marifimus .
45 1TFBEPAal)2 Psvchrobacter maritimus. .
A 1TFBPAal3 Psvchrobacter mariimus ..
55 Provchrobacter pulmonis OCTC12112.,
Poychrobacter alimenrarins FKCTCT1IZ187 .,
ES) Sveirobacter ol fs KCTCLIZLES. .
1TFBPA W] Psvchrobacter alimentarits.
Erd == 1TFBPMal04 Psvochrobacter marifims
1TFEPoo000] Psvchrobacter so...
TTFRPacdHHI2 Pruchrobacter soe .

7

& 17FBPooll03 Psvchrobacter so. .
1TEBPoo0004 Psvchrobacter so.. .
sl | 1TFBPoolDS Psvchrobacter so. .
1TFEFPooll0)6 Psychrobacter sp...
ar 1TFEPoolD0T Psychrobacter sp...

Povchrobacter aguimaris OTC12254 .,
Prvchrobacrer nambaensis FOTC12255
Prychrobacter celer K CTC12513

[ Poychrobacter aesrari KCTCTI2S05
Poychrobacter pacpficensic KCTCII687

—_
0.CDS

[Fig. 3] Phylogenetic tree showing the bacteria strains from Dissostichus mawsoni compared with KCTC.
2000 percentage of bootstrap values was used. Scale bar show 0.005 substitution per
nucleotide position.
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= ARgete] Astety S4S wladh A3, AP
20ES] A,

D-galactopyranoside,

D-mannitol, 2-nitrophenyl- 8

L-arginine, L-lysine, trisodium
citrate, sodium thiosulfate, indole production, D-mannitol,
D-sorbitol,

=1

nositol, D-sucrose, D-melibiose %

amygdalin®l X S45 YERAITE API ZYM9
e, BEdTe TEHET BT lipase(Cl4),

trypsin, @ -chymotrypsin, «

crystine arylamidase,

-galactosidase, /3 -galactosidase, [ -glucuronidase, A

-glucosidase, @ -mannosidase, @ -fucosidase %!

malic acidol|A] S/d%H-8-2, esterase(C4), esterase
oFAJuLo-o

Lipase(C8)°ll A <
F2]3tel P. cibarius®} KCTC12256< W]
@ A3}, RE WSO EEEFe BeEFe

YEFY A TH(<Table 2>).

24

o OE

H2o] AxEgtk X EEH  alkaline
phosphataset= &/dWk-g-o]  oFetAl  UE=T

o

Romanenko et al.(2009)2] ZAI}o|A A3} SA4
whgol thell Uehtmm @ el fate)
Al YERSTE 3 valine arylamidaset™ FAdNE
5ol oy Aoz FEHGOL, Jung et
al.(2005)2] 1ol ahgAo] thkstAl Lot
= Fal I SANkSel e  des &
lakqlet. FE R P alimentariusSt KCTC12186,
KCTCI121875 H|w3t I} Leucine arylamidaseZ
Aelstar e} LeldF B g At
LEFSTE Leucine arylamidase®] “4-%-, Romanenko
et al. (2009)°1A FdRESE YEh= Zlow B
of ofgh Fdnkgol dolF
tt.

o] Next Generation Sequencing(NGS)
o] &3t Psychrobacter spp. & 54= 1Y
ol =W o] #& #EFH AU oo
ot Al Fekedat kel #Helskal
ol& Eall ArgrelAl WdAol U= AE

1990; Lloyd-Puryear et 1991;

{1 FTH(Gini,
Lozano et al.,, 1994, Maria et al., 2015).

=
Els

al.,

<Table 1> Phenotypic characteristic of Psychrobacter spp. from muscle of Antarctic toothfish(Dissostichus

mawsoni).
Growth
NaCl tolerance (w/v): tem[()%—)ature
Characteristic
Cell . ol G
size I 0% | 2% | 4% | 6% | 8% | 10% Ra;femz ;‘z‘mh D tesfCaase s | H0
(mm)

Psychrobacter sp. 17FBP0o00001~7 <3 + |+ |+ |+ |+ + 437 1025 + + -
Psychrobacter 17FBPAr0001~3 || <3 | + | + |+ |+ |+ | + | 430 | 2025 | + | + -
arcticus
Psychrobacter 17FBPOk0001~6 || <4 | + | + | + | + | + | + | 44 | 1030 | + + -
okhotskensis
Psychrobacter .

o 17FBPCi0001~5 L+ |+ |+ |+ |+ + 449 10~30 + + -
cibarius

Psychrobacter luti 17FBPLu0001 S|+ |+ + |+ |+ + 10 10 + + -
Psychrobacter | 7ppprnia0001~4 | <2 |+ | 4+ |+ |+ [+ | + | 1030 [ 1030 | + | + -
maritimus

Psychrobacter fozii 17FBPF00001~2 <3 + |+ |+ +|w - 1525 25 + + -
Psychrobacter 17FBPAI000T | <3 | + | + |+ |+ |w | w1020 | 25 | + | + ;
alimentarius

All data were optained from this study. +, positive; -, negative; w, weak reaction.
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<Table 2> Compare to Phenotypic characteristic of Psychrobacter spp. of Dissostichus mawsoni and KCTC
using APl 20E, APl ZYM.

Acid ..
. Enzyme activity(API ZYM)
Characteristic production
URE [NO; |T™A | W |GU [RHA[ARA| 2 | 3 | 4 | 6 | 7 | 8 | 11 |12 ] 16| 18
KeTCi2186 | - | - |- | A - | AN - - -] -] -
Psychrobacter )
alimentarius \%
KCTC12187 - - -+ + - + +) + |+ |+ - - - |+ - -
Psychrobacter KCTC12256 S I i i R T R [ (R (R R 1 N N T
cibarius )
Psychrobacter sp.| 17FBP0oo0001~7 -l v+ +] Vv - - SR T A S I -+ - -
Psychrobacter v v A% VIV
arcticus 17FBPAr0001-3 N R i R ) A @O * ORNQ!
Psychrobact_er 17FBPOK0001~6 [ I (R IR I A IR NI NE I DI R A A I R
okhotskensis
Paychrobacter | yeppciopors | - |+ [+ |+ | - | - | - [w ||+ N] -]+ -
cibarius )
Psychrobacter v \
Tuti 17FBPLu0001 el ol - - - S I S I S I - -+ - -
Psychrobacter | qpppypooora | - | Vol ol el -] o oo e o vy
maritimus )
Psychrobacter 1 yaeppropoor2 | - | - [Vl - - - -] -] -] -
Jozii ()] )
Psychrobacter |y apppatooor | - | < | - [+ | - [+ [V w ] -] -]+ -] -
alimentarius (+)

KCTCI12256, Psychrobacter cibarius (Jung et al., 2005); KCTCI12186 - KCTCI12187, Psychrobacter alimentarius (Yoon et al.,
2005); URE, Urease activity; NO3, Nitrate reduction; TDA, Tryptophane DeAminase; VP, Acetoin production; GLU, D-glucose;
RHA, L-rhamnose; ARA, Arabinose(acid production); 2, Alkaline phosphatase(ALP); 3, Esterase(C4); 4, Esterase Lipase(C8); 6,
Leucine arylamidase(LEU); 7, wvaline arylamidase(VAL); 8, Cysteine arylamidase(CYS); 11, Acid phosphatase(APS); 12,
Naphthol-AS-BlI-phosphohydrolase(NAP); 16, a-glucosidase(aGs); 18, N-acetyl-B-glucosaminidase(NAC). All data were optained from
this study. +, positive; -, negative; w, weak reaction; v, variable reaction. V(+), variable reaction type strain positive ; V(-),
variable reaction type strain negative.

o FAM S Psychrobacter spp.2] W4 A gk A 8%+ Psychrobacter

5 olmarr]e
o] »y¥ u} SQl=Hl, Psychrobacter immobilis7t  spp.ol et A8, W EA it X
S Asele TAA $olo] gl FAEl £HA A9 Hie] $ABGe AL Fa
AN A, AL o), d¥ &9 dig FUHE A9 Fes Aow Alsdn
S0 S BACoH, P immibilis7} 22 FR&
Qo) WAFY Aol 9es Hud Al
7} SIth(Hisar et al, 2002). Psychrobacter spp.i References
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