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[(HE] a@ . x4 PERERENTREBAEHT 16S DNA th F 7 M 2 fo e FE MWW F 247, F k] PCR ¥
T 16S rDNAﬁ“« FIHATY I E GenBank EH#HATH MR R, ¥ 23 T H®KAF W H 16S rDNA JF 7 2 A Clustal
X1. 8 HH#HAT % 7 7l th X 3 I MEGAA4. 1 % # 34 # . F| A 7 % & @ (Pyricularia oryzae) P-2b i B ¥ #AF & (Bacillus
subtilis) %uk%iﬁﬁ%ﬁ (Escherichia coli) 1F 77 46 7~ B A& M W #k & BE R 89 S8 & M. DL HL-60, HepG2 4 i 1F 7 40 fi 5 7% £ 4
RN E AR K B AR EEE, XA ABTS DPPH AN EAS M E KL BN A ML Fhieh, 445
GenBank # 4% B th 3t .44 %W ¥ 5 LA B AT BT B A R AR UM (97 %6 ~100%), T AW A BRI AW AR & HIWH &
M, BHRABRASRREN AR EFTEME R A BN, 19 %8 69 K B8t HepG2 40 M A 31 %1 18 /. 41 41 & %
6.8% ~42.8%,18 #h W By K B i HL-60 20 A4 #l F M, W04 3 H 6. 9% ~43.6%. 12 HE WA B R ABTS & s & H
Wbt ERE N 4.49%~23.08%,8 M K B4t DPPH B E AW B 7. B EH 1.23% ~30.76% ., £ #:44 #%
FERERRNIABRAHEAAEEEN AR FERATA TR EABERGANE.
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Identification and biological activity screening of Sul fitobacter sp. from East China Sea
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[ABSTRACT] Objective: To determine the 16S rDNA sequences of 44 strains of Sulfitobacter sp. obtained from the East
China Sea and to study their biological activities. Methods: PCR was used to amplify the 16S rDNA sequences of the 44 strains,
and the obtained sequences were subjected to GenBank similarity search. The multiple sequence alignment of the 44 strains was
done by Clustal X1. 8 and MEGA4. 1. The antibacterial activities of Sul fitobacter sp. fermentation broths were tested using the
following indicator bacteria: Pyricularia oryzae. Bacillus subtills, and Escherichia coli. The cytotoxic activities of the
fermentation broths were tested using HL-60 and HepG2 as the indicator cells. ABTS and DPPH antioxidant models were
applied to test the free radical scavenging efficacy of the fermentation broth. Results: Analysis of the 16S rDNA genes of the 44
strains showed high similarity (97 %-100%) to Sul fitobacter sp..No fermentation broths of the 44 strains showed evident anti-
bacterial activities, and they showed different degrees of cytotoxic activities and free radical scavenging capacities. Nineteen
strains inhibited the growth of HepG2 cells, with the inhibition rate ranging 6. 8%-42. 8% ; 18 strains inhibited the growth of
HL-60 cells, with the inhibition rate ranging 6. 9%-43. 6% ; 12 strains showed ABTS radical scavenging capacity, with the
elimination rate ranging 4. 49%-23. 08%; and 8 strains showed DPPH radical scavenging capacity, with the elimination rate
ranging 1. 23%-30. 76 %. Conclusion: The 44 Sulfitobacter sp. strains possess evident cytotoxic activities and free radical
scavenging capacities, making them potential for medicinal application and laying a foundation for further development of these
bacteria.
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W — WM HERNAETRG, RN ET
A PRI T TV VA W el R T R AR O I R
T VE TR WD A SR 1 A i T T 0 B A R TSR T |
T OK R 2 [ N AR DG L A BF ST R B
WSy TR RPN E RV B E R
KA R AR HE 19 T A W) KR ) W E 5 S T
Ko Horb UV AN TE 1 R AR W) 2R 24 0T ki)
BEUR . V2 A0 TE AR AR T ) B A0 M R
X R T PR 25 0 O R B e T SRR L B R
FFE B (Sul fitobacter sp.) B Sorokin 1995 4F 1 K
N RREE  k B, DRHG B AR A0 B R £ DA 4R IR A e
WS4 . D4Rk, B R AT T T Y 4 T B 2k 7E R
2 S e IO (H B B R AT TR R TR 7
Wy = ) 2 0 1 5 T RS

AR VLS BB e e By,
TEXT 2R 9 G A 0 AT AR 1) 0% M O o A b, Kk
BT 2 bk HAT AN (5] A2 2 0 P 0 AR R AT TR . AT
FER] 3% LG B B2 FF R 2E AT 16S rDNA 781 I & | JF
Xof HCATC B BT ST S A0 B B 0 R R AT 20 A, R R SR
FE B HE A

1 MBFFE

L1 AARRBR 44 BRE RS/ 5 A P E 2R i I
(FRE: 120, 9°~122. 8°,db 45 27. 5° ~30. 9°) Mg /KA
it s IORAF T A Bk 2 o D 22

1.2 ## 16SrDNA F3lmx  RAEE PCR )
AT E MRS 16S rDNA 8000 5, H4R A 3§ a0
TR T Zobell 2216E Bi 3R 3L (HE AR 5 g B
1 g BERE 0.1 g A T/K 1 L.pH 7.2~7.6) I
28°CHEFE 2~3 d. AT AR Kk 3 YR Pk HU PR TR V%
F 100 pl KEEZK FAEHE (99°C L 10 min) JiF B0 B |
HAE MM, X% TaKaRa 16S rDNA Bacterial
Identification PCR Kit (Code No. D310) i# 17 PCR
Py E MR B, RONAR FR RN A% 1 e U B S
FE, BUS pl AT 1% IR R UK . AN T IR S
PRI X R 294 1.5 kb (9 H AR &4, il TaKaRa
Agarose Gel DNA Purification Kit Ver. 2. 0 (Code
No. DV805A) VI g [l e H i i Br ik =AW TR (K
A R FE AT DNA MY . 7 25 - 4E GenBank
AT, Clustal X1. 8 8K F#E47 £ 741 L4, IF
I MEGAA4. 1 2461 bR,

1.3 FHiik

1.3.1 ABEHFE& WHREMT 5 ml 2216E 3%
W 28°C 150 %% /min #EIRIEFE 1 A IG LA MK AE TG
R 2R A T TR VR B BT B 1 15 R M50 ml T gk 2L

FEORIGFR 1 d. PR VR B AT 8 19 15 92 W 500 ml
L REIREE IR 7 4L K R TR B0 (1 800X g ,4°C L5
min) ZFREALH 5 ml B 0. 45 pom fAL 8 B
TLUE L A AF U R AT BT N Ik R A0 M O M A T
HA BV W SR £ e 55 A 3 W, Vi 4 7 U
ZTH.

1.3.2 HEEWHLE RAKFET EREET
MU R C =6 mm) b 43 5 I A 8 B v 19 & B
25 pl, LRIR 55 T8 (Pyricularia oryzae) P-2b A 5t
EMUFT B (Bacillus subtilis) F1 K ¥ 7 B (Esche-
richia coli)VE R 48 75 T, #4186 0 AT K B W 1Y 4R R 43
I A TR A 8 s A AR L 28°C H59% 16~18 h )5
DB PR R AR DA T R B R LR R
AR (B R 2R 5 2 5 ) M S B X R
25 ARG SR Ry P T R A 910 B R AR /N
SENGPESRBE . =15 mm N 3 30 i 55 M, R b7
10~15 mm A FEFPIHIE 2R H“4H7 ;<10 mm
R 55 RITE M L R R 48R TR LR 7 A s T e
R TC I L SRR R,

1.3.3 e iE 0w 20 M0 BE 0 P4 28 di B bk
NI REARML HepG2 FA 21 bk U 40 MR 11 160 s 20
il HL-60, B4R FF T A S50 %, RPMI 1640 55 572 W
(% 10 mmol/L. HEPES, 2. 0 mg/ml NaHCOs;,
100 U/ml H% %K ,100 pg/ml HERE R 10 % HiA/h
A1), T COL A 37°C 5% COL A FIE R 1
Fr. WEEAM A 0.02% EDTA B 0.25% R
B AR AZ A, SR MTT 50 2 & B A0 40 i 5
TPE . K A T 5 B0 A 30 A A e R o A 2 R
W A N 0. 8 X 1074 /ml, %0 T 96 FLE;
Fe i, B LR 180 pul, He M 6 h J5hin 20 ] T¢I 4 %
WL FE A48 h G A 10 pl 5 mg/ml A9 MTT %,
ARZERE R 4 h KRS 3R AFANR & BT BT A
JeBD W B, BALINA 150 ul DMSO, &%
=% .1 b J5 PG BRI 5 Y6 %6 BE Disro {8 LUCER T
2 D BT IR 25 1 A0 20 T 8 3R 0 B X B L 41
JLEE FRWCA 25 PR AL AR 4 0 O B R A T 5
B R R R B R (%) = (D —
D) /Dy X100% .

1.3.4 FAMEMEMFE ORI A b3
(1,1-diphenyl-2-picrylhydrazyl, DPPH) & — Fl 1R F&
JE B RS R K K 517 nm. A H H
T3 I 700 A7 A e L 2 A R B 5 3 IR ) 19 9 IO e
FEERERLRY, 2,27 BRAE-B(3-2 Fe A wEmk
Wh-6-fiti 2 ) (ABTS) £ 0 Pk 8 48 AL J5 28 AR 1 18
S PHE T A 3 ABTS - Rl KN
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9 TR RS 2009 4E 10 AL 30 %

734 nm, YA H B AEFHFRAAAEN,ZY RS
ABTS" « %Az 2 g i {52 o 14 57 8 e, HL B0 68 1) Uk
B R B 5 R R (09 PR AE ) BB R O R

DPPH H B A1E BR 3255 . ¥ DPPH JH £ BETC
B FE R 61077 mol/L BY ¥, 0~ 4°C 6l B
8 h, TR A R 4 ) T B AL 1 mg/ml B
W, B AR KB 0.3 ml, 5 0.5 ml DPPH &R
& EEYCERE 20 min, Y E 517 nm AL RO % B E
Dy, VI 225 BH A G B H O R 45 (1O R L 3O
PR BR R RN PR BRI B R TR AR BTN E FR
FERTE R (%) = (D, — D)) /Dy X100%, Hh, D,
HEHBFERBOCHEEME. DN EHRERY S
DPPH I J& 6% A .

ABTS Al 538 BR 525 oFF ABTS BC il B2 0. 25
mol/L B B 5 ml A 88 pul 9 2 mmol/L 1)
BRI AR L LA 25 f5 AR £ BESEAT R RS W RE T okt
JEORAE 13 h, HWUEHR LW 0.1 ml 5 0.9 ml 1Y
ABTS %R A B G H B 20 min, WE 734 nm &b
B CE B Dy, LA 3R BH M IR, o 25
XFHR ., THRITR R R VRN O T BR R, Rtk R
TRV X H BB 0 B % (%) = (Dy — Di) /Dy X
100% . Hrh Dy 28 W OG5 BEAE ;s Dol K T
WAREUY S ABTS N5 62 B,

1.4 %iFam TR v+ FoR,

2 # B

2.1 16SrDNA /&5l 547 K 44 BRIFFRAY 168 rD-
NA J¥315 GenBank | 0 A1 B ¥k 5088 X I & 21
LA A4 ADTFINI Y Sul fitobacter sp. HAT TR & 1 HH
R MBI 9796 ~100% , #41X 44 $RE 5 5 BRIE
Bt AT A o 1 BR AT 22 77 91 B X (Clustal X1, 8)
FHZ ] MEGA4. 1 (Beta) 22 i LB, W0 1& 1 7R
Hoh DQ683726, DQ097527, Y17387, AY180102,
AY180103 43 5l A b5 #E B ¥ Sul fitobacter marinus
strain SW-265", Sul fitobacter litoralis strain Iso
3" .Sul fitobacter mediterraneus .Sul fitobacter dub-
ius strain KMM 35547 Sulfitobacter delicates
strain KMM 3584T i) GenBank K5 ,

2.2 REEHMHELER  GRRY 44 BRI Y
R ARER B B W A P T

2.3 mAAEEMIRL LR 44 BRI T R B AT
F HepG2 41 HL-60 £ ffg 32U H K [R] 72 & 14 711
WG, 19 BRE & BN HepG2 20 AT 400 7R T
M2 6. 800 ~42. 820, bRl 1. 106 ~4. 156 (A
2A) 18 BRIAE K 2 R HE X HIL-60 20 Jfd A 40 il 3%

PEAMHIA 6. 990 ~43. 6%, A ifE2E 1. 1% ~3. 9%
(F 2B) o 43 Dbk 2 B 9806 3 i 2 ol ik 92 4
JfL AR ¥ A A ERR A A A E ML 40 M66 , M4 |
M33 45, (HA ST R 2 B0 — & 09 R 5 0L I M6
KWW HepG2 4 AT 552 3% 1) 30 i £ B (B il %y
32%) LM% HL-60 4 A ) 3B A 4 il 36 % s R Z . A16
PRRR R BN HL-60 48 i (9 41 1 3 3k 23. 9 %, i %
HepG2 40 W) 52 4= 1 A7 90 ] 336 1
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Fig 1 Multiple sequence alignment of 49 Sul fitobacter strains
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Fig 2 Inhibition of HepG2(A) and HL-60(B) cell growth
by fermentation broth of bacteria
n=5,r*ts
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2.4 FEAMFEHELER 44 BRI B & B
XFF ABTS #l DPPH 2 31 H A [a) B2 B 19 38 BR 16 1
12 R L BT ABTS H M348 H bR iG M EBR R
4.49%~23.08% 4 #EZE 1. 1% ~2.8% (& 3A),8
PR & B 2 B X DPPH [ i 3 609 1 B 06 M 3
FR 1. 23% ~30. 76 %, bR 22 0. 7% ~3. 0% (&
3B). Htr A31.M6 W bk 1Y & B X ABTS #il DP-
PH A M3 h ARG BRIE . (A4 SE B R R B
—E MR . M51 kB DPPH ¥ Br 1E A
BENR CGEBE R R 30. 76 %), X ABTS 5 B 7 H &
59 G BRFEHR 7.87%) . [FFE, M48 M28, A03 5K
FEW AT ABTS ¥ B /E 8 9 ,  XF DPPH ¥ BR1E
55, HAN A51 . M41.M66 K BER AT ABTS A i3
A BT BRI M X DPPH 2 A EA .

30

Elimination rate (%)

BA27T EM48 B A4 BA3]1 NM28 EA5 OM41l mM5

B M66 @ A51 EM6

Elimination rate (%)

B3 BEHREZEBREI ABTS(A).
DPPH(B) B HEKFRER
Fig 3 ABTS(A) and DPPH(B) radical scavenging

capacity of fermentation broth of bacteria
n=>5,x=%s
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U TR AT T JR AN T T RE TR 4R 45 1 v AR S IR B AR
EMEHEBRELENIEM. Ivanova 5 IA N W B 2
FFIE A RE S 516 7 1 606 25 ; Brakstad S50 45 1
Tt R AT T Jas 114 40 T 5 98 7 DR 10 2 ) 5 i 5 U0 A
K5 Vasquez S5 B 19 B 3 v R B B R AT AT
Z 5T HMAFERWER L, H B8 = A G
it PR A T T A= A3 7™ 0 ) A DG BE 5T

AW Z P 5 LR S5 R KRBT, 49 BRI R T
ANIF R AL A S AT KRB 5 M RES . H
S, WHEAER b7, 5 B b o T8 ik 19 9F 4 2 ' 2 i
TR b2, 44 BREE P RS R — 4 (2

30 BRTRD 5 AR ME PR B HEAC AL BRI o L 4R
NI A T RE B AT VF 2 OR W E M A R R — 0
AW,
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R P (ELR 20 T b AT P 25 kg o 1) 4 i 5 0 1 A
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