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Identification and bioactivities analysis of Halomonas sp. from seawater
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[Abstract] Objective To determine the 16S rDNA sequences of 36 strains of Halomonas sp. isolated from the seawater
of the East China Sea and to study their bioactivities. Methods The 16S rDNA sequences of all isolated strains were amplified
by PCR, and the obtained sequences were subjected to phylogenetic analyses using MEGA4. 1 and multiple sequence alignment
with Clustal X1. 8 software. MTT assay was applied to assess the cytotoxic activities of their fermentation broth; ABTS and
DPPH antioxidant models were applied to test the antioxidation activities of their fermentation broth. The HLE inhibition
activities of the fermentation broth were tested by a stable HLE inhibitor screening model. Results Analysis of 16S rDNA
sequences showed that the 36 strains had a high affinity (96%-99% ) to the Halomonas sp. Fermentation broth of the 36
strains showed different degrees of cytotoxic activities, antioxidation activities, and HLE inhibition activities. Eleven strains
inhibited the growth of HepG2 cells, with the inhibition rate ranging (4.40+1.2)% to (24.9043.5)%; 20 strains inhibited
the growth of HL-60 cells, with the inhibition rate ranging (1.70+1.1) % to (50.90+4. 2) %; 7 strains showed ABTS radical
scavenging capacity, with the scavenging rate ranging (4.49+2.1)% to (58.43+4.4)%; 3 strains showed DPPH radical
scavenging capacity, with the scavenging rate ranging (5. 68=+3.7) % to (59.06+3.2) %, and 3 strains showed HLE inhibition
activities, with the inhibition rate ranging (12. 714+1.81)% to (71.1945. 62)%. Conclusion All the 36 Halomonas sp.
strains show different degrees of cytotoxic effects, antioxidation activities, and HLE inhibition capacities. Several strains with
high activities possess the potential for medicinal application.
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1.2 4 16S rDNA /& 7] M 2 B o4 K E K
PCR {7 AT H AR 16S rDNA JFFII5E , 5 B
WRT Zobell 2216F ¥ 52 5 (BEREH 1 g MK 5
g MR 0.1 g, NT.H/K 1 L,pH 7.2~7.6)H
28°CHEFE 2~3 d, FAKRIZ 3 W, PRECR R % T 100
pl KK S P (99°C , 10 min) Ji B0 BB R A
AR, K H TaKaRa 16S rDNA Bacterial Identifica-
tion PCR Kit (Code No. D310) #417 PCR ¥ 34 H
B, N AR RN R A% 1 i R B U A AT
PCR “#HL 5 pl #E4T 1% BEREBE ALK, 54T T 1)
T 5 Marker Xt 2y 1.5 kb i) H Fr 5545 , 8 H 505
BHEE B [P 77 82 (Code No. DV805A, TaKaRa) V)
B B R Bt =AY TR CRE) B IR A Rl 1T
DNA W, W45 576 GenBank I 3 17 AH AU 46
& .Clustal X1. 8 #4727 L I MEGA
4.1 R AF gl AR

1.3 &Kk

1.3.1 RERH % WHKEMT 5 ml Zobell

2216E B389 28°C 150 % /min R KK 37 1 d 9EAT
AL IE TR A5 1F 06 A6 A TR B A 50 ml B9 58T
i 55 R W P AR SERE R B 3R 1 dL PR R RS A 500 ml
BB EE R IR WP B R B R 7 d SRR B O
(4°C .1 800X g.,5 min) ZFRE A HL 5 ml L35 W H
0. 45 o FCFL 8 B 3k 8 L B A7 DB VR AT 20 AR O M
MWk, HAa RWE W O O 55 5 A0 3 K, Wk 4
O ZE TG 430 A B G 1 me/ml ¥ R BR A
e AL IS AR, B DMSO B # % 5 mg/ml %8 B
fE HLE #0413 ¥ 5347 .

1.3.2 e M 0mat 20 M RE IS P46 7R 40 M bk
N 20 HepG2 F1N 20V 3k B4 40 A M 1 il s 20
M HL-60 . BIRfEFF AL =,

4 ff B L B HepG2 Ml HL-60 I RPMI 1640
WFRW (B M 2. 0 mg/ml NaHCO;, 10 mmol/L
HEPES, 100 pg/ml % %, 100 U/ml 7 % % fl
10 %038 A /NE L) , T COL M4 v 37°C .5 % %A1k
W4T R R, W RE4E i A% 0. 02% EDTA 1Y
0. 25 Y0 [ 25 BT AL AR AR B X 25 A < 00 1% i 96 24
D L L R B FE & 0. 8107 /ml,

KR MTT bkt il & B v 20 j 75 06
PE. B 96 FLEE R M, B S g0 21 | 6 BRZH RN s i R
YL FLEE R 180 ol ANMIE VR . FEHR 6 h )T
TR I T B 2 TR 20 oL, X B 4 5L 2 B A 40 i
B 200 pl, = FHIEZEA A RPMI 1640 1 57 )
200 pl, ¥ RER 96 FLARE BEFR46 T T 37°C
5% ARk AT RS 48 h JFE A 5 mg/ml
MTT ¥ 10 pl FEA R S50 S 4R 83597 4 h ] 4k
S N 1) RO e W= S [ B = B N8 Sl =
BALIMA 150 1 DMSO. %2548 .1 h J5 H bR
M E P 570 nm (630 nm 3 H I KO 4L 6% B (D)
{E, PLas AL &, Jf iF Sl &, P A7 E 3 K,
WO, AR 2 1) %% B (B 53 I Y% ok Jg
A B A =, A H 2 (%) = (Dy — D)/Dy X
100 %, Do i 25 AV WY D625 B8 5 Dol T bk O W 5
MTT BWAE NG ROCE .
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(1)DPPH H H 335 B 525 . ] £ B DPPH i
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DPPH W & . B A 5 IR T #OL#E 20
min, MEBAE 517 nm AL HOEEE D, LI 2 R
Shy BHAE X B I R 25 R R LS AT E 3 W B
YIME TF 5 B bk R B 6T DPPH A il 5 1 R R,
PR R BEORT DPPH H H 3 193 BR 2R (%) = (D, —
D) /Do X 100% . Do h 7% FIH PG B DA K
P R B S DPPH R 5 G

(2)ABTS HHHEFHRZES . pH="7. 4 1 PBS
# ABTS B il B B R 0. 25 mol/L A9 K ¥ . B
5 mIfilA 88 pl 2 mmol/L A3 BB AR, 25 KB
TR AL B S e R AFE 13 h, B 0.1 ml T
PRA B T BRI 0.9 ml ABTS IR A . 2%
PSR 2 IR LR E 20 min, M E W AE 734 nm
A B BE D AT E 3 UK, BOE YL B R bR
KWW ABTS [ il S5 B oK . B bR & 8 W0
ABTS H H1 3£ /% B % (%) = (Do — Di)/D, X
100% . Do A %S FIE WG B 5 DOl R & BE W)
H B IS5 ABTS IV G 3
1.3.4 HLE & &% RA HLE M6 5 &
3 O 2 A ARG U R PR 2 WV HLLE 9 R,
KH 0.2 U/ml ) HLE 30 pl, M AMRE 50 mmol/L
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W 10 pl IEA T 20 mmol/L TrissHCL 22 0P (pH
7.5,% 1.0 mol/L NaCD "', e i 24 h J5 , #E47 H &
e A ARG E 3% K 545 nm &b 6% & D, DL
DMSO %5 [ WA XTI SEAT 00 3 9k, O #14E ,
R AR & BT HLE B0 62, BBk & 1 v %t
HLE B % (%) =(D,—D)) /D, X100% ., D,
DMSO %5 F IR B 6% B 5 Do i Bk 2 B DM-
SO W5 HLE R 6% B
1.4 %Ritsam tEHEL v+ FR,

2 #F R

2.1 16S rDNA A 7] & & b st 4 ¥ 36 BRHE
PRI 16S rDNA J#51 5 GenBank | B A1 #i #k & 51
AT 45 SRR, 288 36 N KM 16S rDNA
FH 15 Halomonas sp. EA R &5 19 A LM L A1 1L
JE 96 % ~99% ., Hitf MZ0306A1 E # GenBank U&
LGRSO EUL24745, 43X 36 BRI 3E1T £ )7 51
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Fig 1 Multiple sequence alignment of 36 Halomonas strains
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B0 2 S RE K B MR 1) 4 2 b A B ST B R L X T 2k
SEE ST vk BRI M TR AR FRATT A R R
i 7 A AT A a2
2.2 M FEEREH LR 36 BRI E X T
HepG2 4 il F1 HL-60 4 il 5 A A [m] A5 B2 (1% 417 11 3%
PR, 11 PR VR I X HepG2 40 B A4 4135 o L 4
Hl (4. 40+ 1. 2) % ~ (24, 90 £ 3. 5) % 5 20 #k B Xt
HL-60 4 Jd A 0 ) /E L il 2 (1. 70+ 1. 1) % ~
(50.90+4.2) %, Hor 11 ¥R AR XTI A 2 Fh b
Je 2 B PR 240 A A [ R A 40 o 3 e L O R TR R AR S
Hu A HL-60 40 i A9 1556 . M56 B AR X HL-60 41 it
B0 2R 1k 50, 9% ( 2)
2.3 WAAEWFLRLER A ML 0
P EA AR R BR G PR R ARAUA 8 MR, A30.
M54 M49 B ¥k & B2 il xF DPPH A B 5 A7 7 B F
FH BB R4 5 0 (59. 06+3.2)%.,(9.82+3.5)%
(5. 6843.7)% ;7 PRI LB AT ABTS H i 4
HIEBRIGE, ERR N (4. 4942, 1) % ~ (58, 43+
4.0 % KL 3 IR ET LA 1L A30 B AR 1Y K B
WX ABTS Fl DPPH H H 2 A 480 BRiG M, 5
PRIE R R I X ABTS H 515 B 68 71 19 ¢ 5 1k
BT AR XS ABTS A 5 A 1 B E £ 1 % DP-
PH A 3% 2% A EM(E 3,
2.4 HLE #p# & iR 36 BRI E D HA
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Fig 2 Inhibition of HepG2(A) and HL-60(B) cell growth by fermentation broth of bacteria
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T8 PR S0 56 25 R R L S U B AR e b
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WY H b i e S A W BT PR AR L R A S5 0 I Y
HEST BRSNS HLE 00 ] 77 0 36 45 500, A F 9 38 b
b PR T A R W 9 HLE 006 55 v R A7 T 0k, &
IESRAA 3 BRI A= W Re I H HLE f975 1%
B S62 [ il G e AR 38 LA E] T 70 %0 LA 1

AL b AR e M O Ok L AR L X B AT 4
BT B Fh B T AT T 2 5 Y AR ) o 0 R
B IR S SR b FRATIRAS T 2 Bk o 4l B 75 05 M Y
PRR (M49 I M56) .2 Pk i Bt 8 b 1 1 1 Bk (M56
A3 LA K 1 R A AR5 HLE 00 3% M /9 18 Ak
(S62), A JaH4 32 B R JF 33k L8 = % MR TR AR 1Y 2 4 o
e U R AR T W S
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