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:Li 1.3.2 16S rDNA

(14 Pseudomonas sp.HIZ216 DNA -
,  Pitcher ¥ : 2216E
Kim !9 ,30C 48 h, 5 000 r/min 10 min
Microbacterium oxydans , TE 2
200 uL TE , (25 pg/mL) ,
Vibrio sp. PO-303 5 65°C 1 h; K(250 pg/mL) 10% SDS
el Agarivorans albus OAY?2 10 pL , 55°C 30 min,
) WV vtV =25124:11),

(NA2 NA4 NA6) (NA4 , 2, 2.5

NA6)!! : DNA ,
-20C

DNA PCR 16S rRNA ,

[19]

’ , : 27F(5'-AGAGTTTGATCC
TGGCTCAG-3")  1492R(5'-GGCTACCTTGTTACGA

CTT-3") 94°C 2 min; 94°C 30 s, 55°C30 s,
72°C 2 min, 35 ;72°C 10 min
> PCR
; 5 uL PCR 1.2% (
EB) , Gene-Genius
IS »
1.1 *‘f‘vﬁ?ﬁ"}%ﬁg 16S rDNA GenBank
Blast s BioEdit
(g/L): 3, MEGA 4.0 ,
NaCl 30, KH2P04 3, KzHPO4 7, (NH4)st4 2, MgSO4 , Bootstrap 1 000
0.1, FeSO,4 0. 1, pH 6.0 1.5% . .
) 16 1.4 B ReY A Ko KB B LA
’ (@L): s, L 5uL 250 mL 2216E
0.011, 15, 1L, pH7.6 (250 mL ) ,30°C, 120 r/min
. ,10 12 16 20 24 34 36 40 48 58 60
1.2 ERe ik 64 68 721 ,
30C 72 h , 600 nm
, , 30°C
3 d, , 3,5- (DNS )
’ S L5 EERERRAL
—-80°C
2216E >
1.3 BHe%xE pH
1.3.1 ) pH
(Olympus, )
KOH 0.15% R
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5 R 10 20 25 30 35C;
pH 6 , 5 6 7 8 9 1 pg
10; 6 R 0.10% B
0.15% 0.20% 0.25% 0.30% 0.35%; (U/mL)=A4/K*x1000xn/tx10,
5 R 0.1% 0.2% 0.3% A 520 nm , K
0.4% 0.5% R , n , 1
5 uL 50 mL 2216E (100 mL 4
54
) 30°C, 120 t/min 2 ER50M
s 21 EHHSBEER
ST-6
DNS KOH
1.6 BEERZ T % PCR
, ODs%20 mn ST-6 16S rRNA 5 1 399 bp,
4°C 5000 r/min NCBI KY327836 16S rRNA
15 min ST-6  16S rRNA
(Pseudomonas pachastrellae)
Miller(1959) [20], P. pachastrellae EU603457(EU419930) P.
: 100 puL 100 puL pachastrellae AB125367(NR040991)
/ ( pH7.6 0.1 mol/L 99%, P sabulinigriNR044415 P, putida DQ288951
K,HPO4-KH,PO, ) , 40°C 97%, NJ .
30 min, 150 pL ST-6 (D .
DNS , 5 min 2.5 mL ST-6 Pseudomonas pachastrellae
520 nm ST-6
43| Pseudomonas pachastrellae (EU603457)
57|1S7-6 (KY327836)
100 Pseudomonas pachastrellae (EU419930)
Pseudomonas pachastrellae (AB125367)
96[Pseudomonas pachastrellae (NR_040991)
Pseudomonas sabulinigri (NR_044415)
Pseudomonas putida (DQ288951)
0.005
1 ST-6  16S rRNA NJ
Fig. 1 Neighbor-joining phylogenetic tree constructed by the16S rRNA gene sequence of strain ST-6
2.2 BAAREERYRE T BE AL ’ ’

2.2.1
> 2a
, y=3.919 2x—0.022 2, R*=0.976 8,

(U/mL) =(4+0.022 2)/3.919 2x
520 nm
;3.9192 on
3t

1 000xn/tx10, t A
;0.0222
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0.7 L R*=0.9768 Lok ‘
(06 ¢ )
= 05| ;0.8 F
O 04f 8 0.6 |
03} 04t
02}
o1 021
O0 0.;)5 O.IIO 0.I15 O.IZO 0.2IS O0 0.I05 0.I10 0.I15 O.IZO 0.I25
LFURAR I /(g/L) MR B/ (g/L)
(@) PRLBE bR ifER 26 (b) MR E £k
2
Fig. 2 Standard curve diagram
R 2b 36 h 243.51 U/mL
R y=5.917 8 x-0.030 8§, R*=0.988 7, R 36~48 h ST-6
s s ,48 h 249.15 U/mL
(U/mL) =(4+0.030 8)/ 5.917 8x R
1 000xn/tx10, tA 520 nm ;0.0308 , 72 h s
; 59178 o n 216.38 U/mL )
3t >
2.2.2 R 2216E s
ST-6 3 R S ST-6
2216E 30C 120 r/min ,
S 10~48 h ,48 h s 48 h
, 48~72 h s
OD¢0o nm 2.02 ST-6 — 1 . 5
00 23 ARBHREMAEHBELICH ST-6 £
: : KA oy
R 20~36 h
ST-6 4A,
o ST-6 ,
20k —a— Y i >/?,j7§ _n—n—n 1250 25~35C > s OD600 nm 2.00
%/% : = 25C 35C 10C
. / 4200 E
15l o / L é , OD600 nm 1.09 pH ST-6
: i 1 {150 f\u 4B, pH
N , I e H6~
8 1.0} o 1100 g > pH6~9
/’* % R 1.52~1.75 pH10 S
0.5k /’.,/i (] 150 j’ﬁ P » OD600 nm 1.25
" — ST-6 4C,
10
SARARRRARARRRRRRERE , 0.1%~—0.4%
10 12 16 20 24 34 36 40 44 48 58 60 60 64 72
ik fil/h s ST-6 , OD60o nm 1.60
ST-6 4D,
3 ST-6
Fig. 3 Growth curve and enzyme-producing analysis of
strain ST-6 s 0.1%~0.5%
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Fig. 4 Effects of different culture conditions on the cell growth of strain ST-6
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24 RRAIBFREHATEHM ST-6 ST

ST-6 SA,
30C
179.68 U/mL 20°C
152.98 U/mL pH
ST-6 5B,
pH , pH7
203.40 U/mL, pHS8
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Abstract: In this study, we isolated a marine agar and alginate-degrading Gram-negative bacterial strain ST-6 from
brown seaweed. The results of our 16S rDNA sequence analysis indicate that the similarity was 99% between the
strain ST-6 and the strains of Pseudomonas pachastrellae. We classified these strains as a class in phylogenetic trees
using the NJ method and identified the strain as P. pachastrellae ST-6. After culturing in a 2216E medium at 30°C,
we simultaneously analyzed the biomass accumulation and enzyme production of P. pachastrellae ST-6. The growth
curve results indicate the exponential and stationary growth phases to be 10—48 h and 48—72 h after inoculation,
respectively. The enzyme production results indicate that the enzyme activity was higher in the exponential growth
phase and that the highest extracelluar agarase relative activity was 249.15 U/mL 48 h after inoculation. In addition,
the secretion types of agarase and alginate lyase of P. pachastrellae ST-6 were non-inducible and inducible, respec-
tively. The optimum growth conditions were a culture temperature of 25-35°C and initial pH values of 5 and 9,
respectively. The optimum agarase-producing conditions were a culture temperature of 30°C, an initial pH value of
7, and an initial agar concentration of 0.30%. The optimum alginate lyase-producing conditions were a culture
temperature of 35°C, an initial pH value of 9, and an alginate concentration of 0.30%. We obtained a maximum
relative extracelluar alginate lyase activity of 135.54 U/mL in culture conditions with a temperature of 30°C, a pH

value of 7, and an alginate concentration of 0.30%.
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