Research Paper MRIkE

WA W) %4 Acta Microbiologica Sinica
53(8) :825 -831; 4 August 2013
ISSN 0001 —6209; CN 11 -1995/Q

http://journals. im. ac. ¢cn/actamicrocn

B ¥ M E Pseudomonas putida | BB 1 iEE M H 8RR &

Rk e B R, B
"MK R S RS, N 225127
® [ R 2 5 2 W R T R S A S SE R S, 510301

WE.(HE )R RREIT 58 5, 2 55 B #4785 Haliclona sp. 1406 Pseudomonas putida W 548 B A
PUEE B A S ) o [ 7R ) SR W % A KRS H i HUBE J2 16S «DNA J5 41 43 A, %8 5 40 1 il Jas 5 R
FHAS P (PB4 ) -4 2% 2 €% | — W I 00 s 2880 R A G i S 0% ) 3 1) 9 o R o ) 9 P 4 4 ik
AT 53 RS AL, W i 23 BT 1 1€ &5 00 5 SR B Ak v B S Vi P B TR R AR AL S AT IR M S . [ A5 R %A
&N Pseudomonas putida; WIL K BER T 73 B 442 6 DIF Jk, 220 22 A CRER-IER) (1) (R
MR-NAK) (2) FHACENEAR-NAR) (3) I (HER-BEAR) (4) A (NER-BREIR) (5) I (N = K-
IR ) (6) ;4G W 3 M6 (LK JE NS0 we/mL Ny F A7 W S ) 400 10 7 5% B 5 0% 28 (400 2 23 00 24 509% Al
85% ) [ 4518 )G VE A B Pseudomonas putida "h AT PUAEE A5 1035 PE AL & W0 4 38 CR N R - AR ) F1 3R
(NAR-EIR) o

KB PUREBEIN AT, Pseudomonas putida , 35 ik, 341 1

i E 5 £ S :Q935 XEkFRIRAD : A X E %S :0001-6209 (2013)08-0825-07

I 2 T e ¥ PR ) 1 A0 L IR ol AR R (Y
SRR SRR SO JE T S T A Rl O T 40
WAE 3T B AR, B 2T B AR 1 TS AR )
BE X I SOV VSR 0 Lk TR OR R K
8l PRI e TRt K o B 4 BRI BE IOT K
HERE N R , e 22 W0 v BB IR AR R — AN E ST
R R 34 RO B VA VR TV 4004 S Bk 2 BT A
FH IR FE BP0 DR s B f 4 H bR o P S E A
57 0 45 KBTI R 2 A B L ROA T I % 2RO
AWML R BN RCE D) ] v A
EH A A R R I TR S T B
3 v F AR AR 4 e, R TR PR FOT R

BEUR e

AN VR A} Ak B R R B AR I 2 2 B 8 P 4
(9 190 Ak I3 3 40 v 2EAT T HURE 8 B 55 05 1 0 3k , 41
B 272 FLAT 0 3 R O B A T R o AR SORE I R AR
M JE e A W B oy B s e SR R A T
P 520 LA AT HROE

1 MERUTIA
L1 48

1.1.1 FEMNHES5RF LIRS H Bruker AV-
600 7Y % fif, I 4 A I 52 ( DMSO-d6 it 71 ) 5 Ll ié o

BB LA A ARE S (BK2012267) 5 o BB} 27 [ i 7 25 4 B8 U nT 5 8 R ) T 0 9290 S 0T 02k 4 (LMB121005 ) 5 [ 2K B 4K Rk o 2

4 (41106113 ,41006097 )

TEAENEA . Tel: +86-514-89795882 ; E-mail ; weijiang@ yzu. edu. cn

YEE BT AR (1987 =) U VLR 22 N B F 582 BF 505 10 4 iV S ZE ) 2% - E-mail ; jshazjs@ 126. com

I %5 B #7 :2013-01-21 ;& [2] H #f :2013-04-18



826

Jiansheng Zhu et al. /Acta Microbiologica Sinica(2013)53(8)

HI SGW -3 4 5 5y Jig 56 A 5E 5 73 Bt B MAH €4 3% Ak
HITACHI L-2000 it L-2455 DAD #5 3l % , (% 3% k:
Apollo RP-18 (5 pum, 4.6 mm x250 mm) ; 3=l 2% &
ROBAH €4 1% 4% 4 LabTech LC600 FiC UV600 5 41 4y il
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T FH A i (200 =300 H ) A1 ODS (50 pm) 73 5l 1 -+
Bl hr T A0 YMC 2],
L1.2 BEERRIE: 00 272 & RHOK i R
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2 E W O KC859031 , 1 ¥ AT BLAST %4k J% 7]
PEEXS, N MEGA S B, 70 Hr JF #  28 e kAL
(B 3), 35347 7 1000 X bootstraps ¥ 36 , & L 14 Kk
272 Y Pseudomonas putida [FJFHLPEIE 100% , %5 &
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Figure 1. Colonial morphology of strain 272.

= -

$4800 15.0kV 6.9mm x8.00k SE(M,LAQ)

[ 2. E#k 272 B3 B EEE (9000 x )
Figure 2. The SEM picture of strain 272 (9000 x ), bar 5. 00 pm.
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Figure 3. Phylogenetic tree based on 16S rDNA similarity of strain
272 and  reference  strains.  Numbers  in  parenthesis
representesGenBankaccession numbers; Numbers at the branch
points indicated the bootstrap values on Neighbor-Joining analysis of
1000 replications deta sets. Bar 0. 002 at the bottom is the sequence

divergence.
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Figure 4. DAD-HPLC of Fr. C-2. A.:HPLC of Fr. C-2; B: UV of compound at Rt =10.5";C: UV of compound at Rt =11.5"; D.UV of

compound at Rt =15.3".
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Figure 5. '"H NMR of Fr. C-2.
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2.1 HEMMGHETE

fet 1 EGE i [alD - 916° (0.5,
MeOH); 'H NMR (600MHz, DMSO-d,) 3, 0.86
[3H, d, J=6.6 Hz, H9/107, 0.87 [3H, d, J=
6.6 Hz, H-9/10], 1.37 [1H, m, H-8], 1.70-1.90
[5H, m, H-7/11b/127, 2.14 [1H, m, H-11a],
3.40 [2H, m, H-13], 4.01 [1H, m, H6], 4.20
[1H, m, H3], 8.00 [1H, brs, NH-1], Z &k
(4] 152 45/ B8 (52 2 R - 2 12 ) [ cyclo ( Leu-
Pro) |,

25

a2 At ;[a]lD -39.1° (¢ 0.5,
MeOH); 'H NMR (600MHz, DMSO-d,) §, 0.86
[3H, d, J=6.6 Hz, H-10/11], 0.88 [3H, d, J =
6.6 Hz, H-10/11], 1.28 [3H, d, J=7.0 Hz, H-
71,1.47 [1H, m, H-8a], 1.62 [1H, m, H-8b],
1.84 [1H, m, H9], 3.76 [1H, m, H-3], 3.88
[1H, dd, J=7.0, 1.3 Hz, H-6], 8.10 [1H, brs,
NH-1], 8.12 [1H, brs, NH-4], M CHk[5 ] #i @

Gikly NI (FEl IR -NETR ) [ eyclo(Leu-Ala) ] o

fetr 3 (EH A [a] D -22.7° (0.5,
MeOH); 'H NMR (600MHz, DMSO-d,) &, 0.47
[3H,d, J=7.0 Hz, H-7],2.87 [1H, dd, J=4.8,
13.4 Hz, H-8a], 3.12 [1H, dd, J=3.4, 13.4 Hz,
H-8b], 3.63 [1H, dd, J =4.8, 3.4 Hz, H3],
4.19 [1H,q, J=7.0 Hz, H6], 7.16 [2H, m, H-
10, 14], 7.24 [1H, m, H-12], 7.29 [2H, m, H-
11, 13], 8.04 [1H, brs, NH4], 8.14 [1H, brs,
NH-1) ], ZJOCHR 5 108 45 00 0 0 CR I 20 % -8
2% ) [ cyclo (Phe-Ala) ],

et 4 (168 K [al D +90.0° (¢ 0.5,
MeOH); 'H NMR (600MHz, DMSO-d,) §, 0.35
[3H, d, J=6.8 Hz, H-8/9],0.69 [3H, d, J=6.8
Hz, H8/9], 1.75 [1H, m, H-7], 2.77 [1H, dd,
J=4.8,13.8 Hz, H-10a], 3.03 [1H, dd, J=4.5,
13.8 Hz, H-10b], 3.53 [1H, m, H-6], 4. 12 [1H,
dd, J=4.5,4.8 Hz, H3], 6.63 [2H, d, J=7.3
Hz, H-13, 157, 6.96 [2H, d, J=7.3 Hz, H-12,
147, 7.89 [1H, brs, NH-1], 8.02 [ 1H, brs, NH-
4],9.20 [1H, brs, OH-14], ZMICHERLS | i i€ &5
Koy 3R (B 1R -1 2R ) [ eycelo(Val-Tyr) ],

WA S Tk i [alD +20.0° (0.5,
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MeOH) ;'H NMR ( 600MHz, DMSO-d,) &, 0.55
[3H,d, J=7.0 Hz, H-7],2.76 [1H, dd, J=5.0,
13.7 Hz, H-8a], 3.02 [1H, dd, J=3.4, 13.7 Hz,
H-8b], 3.62[1H, q, J=7.0 Hz, H6], 4. 08[ 1H,
dd, J=5.0, 3.4 Hz, H-3], 6.66 [2H, d, J=8.2
Hz, H-11, 137, 6.94 [2H, d, J =8.2 Hz, H-10,
147, 7.99 [1H, brs, NH-1], 8.03 [ 1H, brs, NH-
41, ZMOCHRES il e 45 0 0 3 (N 2 IR -1 &= R )
[eyclo (Ala-Tyr) ],

25
a6 Atk R;[a]lD +85.7° (¢ 0.5,
MeOH);'H NMR ( 600MHz, DMSO-d,) &, 0.40

[3H,d, J=6.9 Hz, H7],3.01 [1H, dd, J=4.6,
14.3 Hz, H8a], 3.24 [1H, dd, J=4.6, 14.3 Hz,
H8b], 3.58 [IH, q, J =6.9 Hz, H6], 4.11
[1H, dd, J=4.6, 4.6 Hz, H-3], 6.93 [1H, dd, J
=6.9, 7.8 Hz, H-14], 7.02 [1H, dd, J =6.9,
7.8 Hz, H-15], 7.04 [1H, s, H-10], 7.30 [ 1H,
d, J=7.8 Hz, H-13], 7.56 [1H, d, J =7.8 Hz,
H-167, 7.91 [1H, brs, NH-1], 8.02 [ 1H, brs,
NH4], 10.89 [1H, brs, NH-11], Z & ik 6]
JE SR A (AR -0 2R ) [ eyelo(Ala-Trp) |
WGP -6 2k XL E 6,

6. LEW1-6 LMK

Figure 6. Structures of compounds 1 - 6.
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TR T8 P 35 P P BF S04 AT — s AR —
TRV 8 0T o0 s 45 3 A S PR R K, 7 T 4
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SCHR AL A D) I S AR B R e A — 3, Ak
E W2 BAEYE T AR R R K A T
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SCHR T ER (L-28 P 2 R -L- T4 2 R ) 1A) 91 i) 4k 3 v
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LA A Ak B B AIC B A R I ROR .
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2 5 1) ) E 8 PR S A S B I TR AR AT T B 4L
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Anti-diatom compounds from marine bacterium

Pseudomonas putida
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Jiansheng Zhu , Wei Jiang *°" |, Li Miao , Cuili Jin' , Weiyang Bao
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2Key Laboratory of Marine Bio-resources Sustainable Utilization, Chinese Academy of Sciences, Guangzhou 510301,

China

Abstract: [ Objective ] In order to provide more natural antifouling compounds, marine bacterium Pseudomonas putida
isolated from the sponge Haliclona sp. was explored to test its anti-diatom compounds. [ Methods ] The strain was
identified by colonial morphology, scanning electron microscope (SEM) and 16S rDNA sequence analysis. The separation
procedure was guided by bioactive ( Anti-diatom) and chemical ( TLC, DAD-HPLCand 'H NMR) analysis, and their
structures were elucidated by spectrographic techniques. The anti-diatom activity of all purified compounds was assayed.
[ Results ] Strain 272 isolated from the sponge Haliclona sp. was identified as Pseudomonas putida. Six diketopiperazine
compounds were isolated from the culture of this strain and their structures were determined as cyclo( Leu-Pro) (1), cyclo
(Leu-Ala) (2), cyclo(Phe-Ala) (3), cyclo( Val-Tyr) (4), cyclo( Ala-Tyr) (5), cyclo( Ala-Trp) (6) ; Compounds 3
and 6 displayed significant anti-diatom activity with the inhibitory rate of 50% and 85% at the concentration of 50pug/mL,
respectively. [ Conclusion] The anti-diatom compounds isolated from marine bacterium Pseudomonas putida were cyclo
(Phe-Ala) and cyclo (Ala-Trp).

Keywords: Anti-diatom activity, Pseudomonas putida, diketopiperazines, marine bacterium
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