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luxS 51 Mitova
Staphylococcus aureus
(diketopiperazines, DKPs), CMCC(B)26001
, 1.1.2 : NJ6-3-1
5 (el Zobell 2216E(marine broth, MB) ,
NJ6-3-1 5g, lg, lg, 0.1g,
1L, pH7.2~7.6; S. aureus 32
, NJ6-3-1 , 5g, 5g, 5g,
3 DKPs 17, 5g, 5g, 1L, pH7.0
NJ6-3-1 , 1.1.3 . (
’ ), ( )
NJ6-3-1 ( ),
( ), MTT (methylthia-
’ zoletetrazolium)(sigma ), TLC (TLC alu-
( ), > minium sheets, 20 cmx20 cm, silica Gel 60F254, Merck,
NJ6-3-1 , USA),
NJ6-3-1 12 MBEEMREE RS
1 AR CY |
SmL (ODg30=0.6) 300mL
1.1 ## 500mL , 1 ,
1.1.1 NJ6-3-1 , (Microplate Reader RT-2100C)
Hymeniacidon perleve, 16S rRNA 630 nm , ,
Pseudoalteromonas sp.(AY621063)
*x1 ZXBRREWAMAEEREH
Table 1 Nine different kinds of culture conditions in experiment
Experimental groups 1 2 3 5 6 7 8 9
T/ 20 20 20 25 25 30 30 30
Medium MB 1/2MB 1/5MB 1/2MB 1/5MB MB 1/2MB 1/5MB
1.3 SMNEAEIFS NI6-3-1 FFEMEE MY : (1) 50mL SA :(2)
1.2 50mL SA ; (3) 50mL SA
, NJ6-3-1 25 , NJ6-3-1 ,
, NJ6-3-1
13.1 1S, aureus(SA) 37 14 EEMRE RS AR
50mL 32 100mL 2d NJ6-3-1 5000r/min
, , 50mL  1/5MB 10min , (100mL x 3),
50mL  SA ; SOmL SA 37 ,
50mL  SA ;15 RigtFEmEE A
0.22um 50mL, ) Mearns-Spragg Al
50mL SA s S. aureus
1.3.2 : NJ6-3-1 25 300mL 2) Gibbons ~ Gray!"” TLC
1/5MB , , S. aureus

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



NJ6-3-1 (2008) 48(4) 547
, NJ6-3-1
ImL (1:1) 1 , 20 ,25 30 1/5 MB
, 2uL 3.5¢cm x 5ecm TLC )
, : (10 : 1, V/V) ODy30=0.354, 0.345  0.395, 0.4,
, 20min ;
, , 0.4
(45 ), , 37 ,
24h  5mg/mL MTT , 1h, NJ6-3-1
+
2 & ODis3y=0.4, (
21 FEEERHTAE NI6-3-1 MHEEESAm
BEMNER 1/5 MB
NJ6-3-1 o 0.7
’ 2 ’ , > 1 & :g" e‘#g?\? activity 0.6
z ] : Jos
NJ6-3-1 MB 3 ® g
1/2MB ’ 25 30 ; ,—§ S S WD A, S L4 :‘%‘
BGRasdE . - . . L().3 E‘
1/5MB , 3 £ 8
=R L(0.2 =
< o]
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Table 2 The antibacterial activity of metabolites and cell density of
NJ6-3-1 in the different culture conditions

Number quture condition Cesl:aﬁ?nsall:’}}/’ " Anetllct:?\fitf;lal
(medium, temperature) (/0D - (inhibition zone)

: MB, 20 0.452 =
2 1/2 MB, 20 0.442 +
3 1/5 MB, 20 0.354 _

! MB, 25 0.479 .
5 1/2 MB, 25 0.540 s
6 1/5 MB, 25 0.345 _

7 MB, 30 0.507 et
8 1/2 MB, 30 0.498 St
4 1/5 MB, 30 0.395 _

“~”: No inhibition; “+ ”: Inhibition zone between 1 and 3 mm; “++:

Inhibition zone between 3 and 5 mm; “+++”: Inhibition zone >5 mm

3
Culture Conditions

B 1 FTRBEFHFGETHE NI6-3-1 Riff =M EE MY
SHAREEMXRE

Fig. 1 The relationship figure between the antibacterial activity of
metabolites and cell density of bacterium NJ6-3-1 in different culture
conditions. 1-9 was the different conditions according to table.2. “+ ™
Inhibition zone between 1 and 3 mm ; “++”: Inhibition zone between 3
and 5 mm; “+++”: Inhibition zone=5mm

22 ARBFFHTHARNEFEEMRAOKEER

=101 , TLC

¢ 2, 9 ;
NJ6-3-1 .20
25 30

L

o3

2 FEEREZFHT NI6-3-1MERE~Y TLCEMBEH
Fig. 2 TLC bioautography assay of antibacterial metabolites of NJ6-3-1 in the different culture conditions 1-9 was the different
conditions according to table.2, and the test microorganism is S. aureus.
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R R¢ 0.10
20 , 3
R¢ 0.10 ,
, 1/5 MB ;25 R
MB 1/2 MB R
Ry 0.10 R Ry 0.80 093
, 1/5 MB
; 30 , NJ6-3-1
, MB 4 , R¢ 0.1
03 0.5 07,12 MB 3 , R¢
B3 MARRSNEMEE NI6-3-1 iE KRB~ TLC &
0.1 03 0.5,1/5MB ME RS
, R¢ 0.3 0.5 , Fig. 3 TLC bioautography assay of antibacterial metabolites of
NJ6-3-1 after adding different substance of SA. 1-3 indicated the
’ antibacterial activity of metabolites of NJ6-3-1 after adding 50mL of
R=0.1 SA living suspension, 50mL of SA mortuary suspension and 50mL of
25 SA sterile filtrate respectively.
TLe , NJ6-3-1
, 3 3t
1/5MB NJ6-3-1
, = PR TN . > ODg30=0.4,
23 MARRESNEFSFHEREEE NI6-3-1 i E &1
PR ’ 1
, NJ6-3-1 MB ,25 TLC
( 1/5MB, 25 ) : ’ NJ6-3-1
3 ) R=0.1 ,
" TLC NJ6-3-1 S. aureus
, NJ6-3-1 3 > S. aureus
( 3) R NJ6-3-1
SA , SA , NJ6-3-1
SA , R
SA NJ6-3-1
SA SA >
NJ6-3-1 , “ e, “
ODgo 3 0.4, :
NJ6-3-1 3 >
( 23]
3) , NJ6-3-1 SA
: SA SA , Pseudomonas fluorescens NCIMB
, Ry 0.1 Polyketide[24], (25 ],
SA , Erwinia carotovora
NJ6-3-1 AHLs B-lactam carbapenems
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Antibacterial Activity of Sponge Associated Marine Bacterium Pseudaltero-
monas sp.NJ6-3-1 Regulated by Quorum Sensing

Xiuchun Guo'?, Li Zhengl*, Zhisong Cui', Ping Han', Li Tian'?, Xiaoru Wang'

(* Qingdao Key Lab of Analytical Technology Development and Standardization of Chinese Medicines,
First Institute of Oceanography, State Oceanic Administration, Qingdao 266061)
(*College of Chemistry and Chemical Engineering, Qingdao University of Science and Technology, Qingdao 266042)

Abstract: [Objective] We chose a sponge-associated marine-bacterium Pseudoalteromonas piscicida NJ6-3-1 to study

whether its antibacterial activity were regulated by quorum sensing. [Methods] We studied the relationship between the

antibacterial activity and bacterial density under various growth conditions. To simulate the natural competitive environ-

ment, we monitored the antibacterial activity at low cell density when the species were co-cultured with Staphylococcus

aureus. [Results] Antibacterial activity correlated closely with cell density. Marine bacterium NJ6-3-1 started producing

antibacterial compounds when cell density reached the threshold value of ODg3,=0.4. Some signal molecules existing in

the metabolites of S. aureus could induce the production of antibacterial substance by marine-bacteria NJ6-3-1 even cell

density below the required threshold. [Conclusion] The results provide preliminary evidence to support the hypothesis

that the antibacterial activity of NJ6-3-1 was regulated by the quorum sensing system of intraspecies and interspecies.
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