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Figure 1. Structure of agarobiose (A) and neoagarobiose (B) .
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B2 HEMAXKBREE

Figure 2. The Lugol’ s iodine staining of the colonies on

agarose.
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Figure 3. High liquid chromatograms of enzymatic product of neoagaro oligosaccharides (A) and neoagaro

oligosaccharides standards ( B ).

neoagarotetrase, 5 :neoagarobiose.

: neoagarododecaose, 2: neoagarooctaose, 3: neoagarohexaose, 4:
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& 1. HIPHYXJH 5 FWINE £ B E LT
Table 1. Physiological and biochemical characteristics of strains HIPHYXJ- and Vibrio natriegens

Test item HJPHYX]JH Vibrio nairiegens Test item HJPHYXJH Vibrio nairiegens
Growth with Na* + + D—galactose + +
Straight rod shaped + + Lactose + -
Nitrate reduction + + L—hamnose + +
O/F + - D-sorbitol - +
Arginine dihydrolase - + D—=xylose - -
Gelatinase d d Saccharose + +
Lipase + + glycine + +
Ethanol + + L-proline + +
D-cellobiose + d L-tyrosine d d
D-mannitol + +
+ :growth; — :not growth;d:partial growth.

4. Btk HIPHYXJA B9$348 B F 2 75 (30000 x )
Figure 4. EM image of HJPHYXJ- (30000 x ) .
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GEAZLTE R 16S rDNA, A2 B A AL FE AR, 5 22 Y0
DA B 4N v T 25 HEAT 43 AT » J 2608 HIPHY XT3 BE A
5E K9 (Vibrio) o
2.4 HE#k HIPHYXJH BB EGHEESE H

PR HIPHYXJ 2 30 H A0 iy 1) B M It ™ I8 3%
775 200 58 % B R S ) O 103 U/mL, 48 H 3 3C
R B 5 7 B¢ I I (1 TRT AR % AN v BT T Bl 5
B 1R K 5 ) 4 5 A [ 1) T SO MR R 1R
T OSCHRIR T ) AR T AR . b gt — AR A
G Ak RN R 4% 1 S A B PR AR O B Tl T
A I R B K
2.5 FEEHHMRL
2.5.1 AL A9 TE <O i kR VRO A 1% e A
B 9% 2 h B HE AR B K, 2110 b JE N FR e B %)

Vibrio atypicus strain 5-4-6(JX867739)
Vibrio diabolicus strain WYJ-4959(KJ094034)
99 |1 vibrio vulnificus strain NTi(KMA406320)

79
55

71
9% HIPHYXJ-1(KR181948)
54

Vibrion atriegens CMMB VN1(FR846237)

— Vibrio alginolyticus strain M2-21(KC210811)

Vibrio azureus strain CD21(KC210817)
Vibrio parahaemolyticus strain Aa211(KM073269)

Vibrio campbellii strain ATCC 25920(NR119050)

Vibrio gallicus strain CTP 107863(AY257972)

|
100L—— Viprio neonates strain HDD3-1 (NR042899)
Vibrio mediterranei strain CECT 621(NR117681)
Vibrio cyclitr ophicus strain P-2P44(NR042467)

Vibrio diazotrophicus strain ATCC 33466(NR118925)

0.005
B 5. E#k HIPHYXJH 5 HIE&E AT 16S rDNA K& X R E
Figure 5. Phylogenetic tree based on 16 S rDNA similarity of strain HIPHYXJ- and reference strains. Numbers in parenthesis represents GenBank
accession numbers; Numbers at the branch points indicated the bootstrap values on NeighborJoining analysis of 1000 replications deta sets, Bar

0. 0005 at the bottom is the sequence divergence.
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(222) 5 L 10% B4 Rl 0 b 7 Y0032 i 380980 1 B 77
i v R il VU A B Ay B SR I 5 A v P B
IR B 10% S 563 B2 F i .

R2. EMMREEMRINSEEREME
Table 2. The optimum inoculation age and the optimum

inoculation concentration of HJPHYXJH

Optimization of fermentation The amount of reducing

conditions agar/ (mg/L)
Inoculation/ (age /h) 4 654.25
664. 15
8 714.00
10 650. 11
12 620. 46
Inoculation 6 534.53
concentration /% 8 575.19
10 647.29
12 568. 28
15 457.06
3 NG

A 3L G 1% W) Vibrio natriegens HIPHYXJ W] ¥
TR e A by B B SR X R A T B IR T T e A B
JB A T B o HPLC VL I 5 2 BT 1) g i ™ 40 o
BSENE o> 1 RO AR 342 - 1962 2 JA), 2 LB I —
B Ay G5 A8 BT R R A AR B SRR o XA K 7 g
F AT BEAT T AL, DA T % B R ORL S ) ik )
103 U/mLo #5242 5 1% B 10 7™ 1§ &, 38 n] 0] ™ g 4%
PEE— 8, L i IR B I 4 R S 48 . Tl
it 2 AF B A T 2 25 52 T Mg R ) VR R Vi A
JEE T pHL Pl AP I ) 45 TR 3%

2 2% SCHR
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Screening and identification of a bacterium capable of
converting agar to neoagaro oligosaccharides

Junping Han, Yayan Huang, Jing Ye, Meitian Xiao

College of Chemical Engineering, Huaqiao University, Xiamen 361021, Fujian Province, China

Abstract: [Objective] To screen and identify a bacterium capable of converting agar to neoagaro oligosaccharides.
[Methods] We took samples of porphyra haitanensis and nearby seawater, and then used the medium containing 1%o agar
to enrich the target bacteria. The target isolates were obtained by dilution-plate method, of which crude enzymes were
further obtained by liquid culture. We adopted DNS method to determine the target bacteria which can convert agar to
neoagaro oligosaccharides. The phylogenetics was identified by analyzing 16S rDNA sequence and combining the strain’ s
morphological and bacterial colonial physiological biochemical characteristics. [Results] We isolated a gram-negative
bacterial strain HJPHYXJ- capable of transforming agar to neoagaro oligosaccharides. Basic Local Alignment Search Tool
(BLAST) search of HIPHYXJ- s 16S rDNA sequence on GenBank suggested that the similarity between this strain and
Vibrio natriegens reached 99% . In addition, the morphological and physiological biochemical characteristics of
HJPHYXJ- also showed highly similarity to Vibrio natriegens. So we identified HIPHYXJ- as Vibrio natriegens. The
results of HPLC suggested that the metabolite of enzymatic degradation was neoagaro oligosaccharides. [Conclusions]
HJPHYXJH or the new isolate of Vibrio natriegens was capable of converting agar to neoagaro oligosaccharides.

Keywords: agar, neoagaro oligosaccharides, enzymatic degradation, Vibrio natriegens
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