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. BWASEAR BE2EBE B 200080)

 E. [869])] AT A S — 8 & R BURAT B (Xenorhabdus bovienii PacYellow)#9
KBRS =M, AMED IR AT ITFLIRBELEM % 691004, [ %] @1 16S tRNA
AR AT AM; AR EEN . BIRAE BN BB . RABFIEFHAREATH B 41; A
R R 9 kit AR R F AR AR LS T oM. [4 R ] PacYellow H AR A 78 T
FAATH & bovienii 7. MIZEAMT 4 B LT 4 ANFARIE Y, CA6Y LM A IR EAT A
Y, THETERREHRAMRIF T RBROE S 7. [£48] NELRBRAITA PacYellow
BAHFSBLETT AN REMBEREZL, CNEATFISHREFMH.
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Indole antibiotics from entomopathogenic bacterium
Xenorhabdus bovienii PacYellow
FANG Qi' SUN Dan-Dan' YU Yin-Xian> DENG Zi-Xin' LIN Shuang-Jun'"

(1. State Key Laboratory of Microbial Metabolism, Shanghai Jiao Tong University, Shanghai 200240, China)
(2. School of Medicine, Shanghai Jiao Tong University, Shanghai 200080, China)

Abstract: [Objective] To study secondary metabolites of special eco-environmental microorganism—
Xenorhabdus bovienii PacYellow, and to provide structurally diverse compounds for microbial
drug/pesticide development. [Methods] The strain PacYellow was identified by comparison of 16S
rRNA gene. The secondary metabolites were purified by thin-layer chromatography, silica gel column
chromatography, gel chromatography, and semi-preparative high-performance liquid chromatography.
The structures were clucidated by using spectroscopic technologies including nuclear magnetic
resonance (NMR), infrared spectroscopy (IR) and mass spectroscopy (MS). [Results] The strain
PacYellow was identified as a strain of Xenorhabdus bovienii. Four compounds were purified and their
chemical structures were elucidated as indole derivatives that are probably biosynthesized from
tryptophan and valine or isoleucine. [Conclusion] Four indole derivatives were identified from
entomopathogenic bacterium Xenorhabdus bovienii PacYellow.
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SR s AR MURLRE T AET . 4k, BOWAT I ks
FEAE RSN, W EE R AR R T R R ik A
TR AVEIR LY/ Ny TR0, DAPRAIEER dy g B 25
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SO TE T R — AL RO R gL
AR B 1R AT A S A R e A A
srrh AT S R, BRSO, L
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B A D HA PSR AT, bt R
Pk d, PrE L EyUREE A0 R, W
FMRRA A6 5, SO R BT AR AT P I AE
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VR FTAE A &, BRI —PRRE L B0
FFEE, LA HPLC-MS HARFE S =0 508, M
OB UEE T 4 WA R, T
PITEPESES T T, S8 B R E 2 lifeall
AR THRER
1 ek
1.1 EHRFERE

Ak PacYellow Al (A % € Ak . NBTA
Rigidk(g/L): NB H5 35 55(Difco) 8.000, TR A H i
0.025, FAL =R FLPUE L 0.040, ZKi7K 1000 mL.
TSBY Wi AREFEFH(g/L): Oxoid tryptone soya broth
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AR PCR RWARAR . 50 pL PCR JOW I 7
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i, 50 Lo BR800 R I S5 8 000 r/min
B 8 min, 18 FIEWAEKRGIE, 296 Hig
WATTTE . WG HIEWRA MR ORI AT 3 Ik,
W2 BUS A BT 30 °C WEZE, AL
35 R P PR B A DA ARTTCUE , 145 P T e 1 T 2
O, W BIEW, T 30 °C IR, BRFEiEH,
G IR it — 25 B atifh
1.6 REKWENT BRI

WA R BRI R RO E T TLC
G3HT, B IEARRERCAE 43 88 25 A A kg . A Tk
LR OME=2:1 (IRFLLL) . ZROBE . LR
=51 (KFLL) . CROER:HFEE=2:1 (IKFBLL), H
s, WO IEARRERCAE 3 B AL, TR HPLC A
ZAHAE(5.0 mmx150 mm, 3.6 um, Co)k&illj549F
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£ HPLC (9.4 mmx250 mm, 5 pum, Cjg)Zlifk.

2 SRS
2.1 HHKRETE

FRFE PacYellow [15h DNA VENBH T PCR
P, RIS 1.5 kb #9 16S rRNA LR FEH (A 1),
5 GenBank FHHUATEE R BN, 4 37 &
BT KA 16S rRNA JEF 741 5 PacYellow fY 16S
rRNA JE 57 816 99% 19— Btk , b i vk
Xenorhabdus SS-2004 (444303959) .
Xenorhabdus bovienii (343202497)35 20T 7 T/~
T pEIENE . RUTERR PacYellow 1E732 L)
J& T WA BRI E o 2B NCBI X%
BRI 16S tRNA FE[FFF17E 16S ribosomal RNA
(Bacteria and Archaea)i#t17 BLASTn #%, &R
Saitou Z£"SR ] MEGA 5 H1#Y Neighbor-Joining
MWERGE R BR(E 2), Hid W RF K ER, 7]
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ACTACCATCGC AAGTCGAGCE GCAGCCEEEGRE CGRAGCTTGECT TCCCCECCGE
CCAGCGCECCE ACGGETCGACGT AATETCTCEGRE CGATCTCCCCGE ATECAGCEEE
ATAACCACTG GARACGGETGE CTRATACCGC ATAACCTCTG TCGAGTARALG
TCEEGGACCT TCGGECCTCA CGCCATCCEGA TGAACCCAGA TGGGATTAGC
TAGTAGCGGETCE GETAATGECT CACCTACGECE ACGATCCCTA GCTGETCTCEA
GAGCATGEACC AGCCACACTCG GGRACTCEAGAC ACGCECCCAGA CTCCTACEEE
AGGCAGCAGCT GGGGAATATT GCCACAATGGE CGCRAACGCCTG ATGCAGCCAT
GCCECETGETA TGRAACGAAGEC CTTCGEETTEG TAARGTACTT TCAGCGCEGEGEA
GEARGGCAAC AGCGTARAATA GCECTETTGEA TTGACGTTAC CCEGCAGRAGR
AGCACCGEGCT AACTCCCETCGC CACGCAGCCGEC GETAATACGEE ACGGGTECAAG
CETTAATCCGE AATTACTGGEGE CGTAALGCGC ACGCAGGCGEGE TCAATTAAGT
TACGATGTGARA ATCCCCGREC TCRAACCTCEGRG AACCGECATCT AARACTCGETT
GACTAGAGTC TCGTAGAGGE CGGETAGAATT CCACGTGETAG CCETGARATE
CGETAGAGATGE TGGACGGAATA CCEGTEGCGEA AGGCGEECCCC CTGGACCRAG
ACTGACGCTC AGGTGCGAARL CCETGEGEEAG CRAARCAGGAT TAGATACCCT
GETAGTCCAC GCTGTARACCE ATETCEATTT CRACGGTTGETGE CCCTTGARGEC
GTEECTTCCGE GAGCTAACGC CTTAAATCGA CGCCTGEGEGEEA GTACGGECCGEC
ARGGTTRAARL CTCAAATGAR TGACGEGEEGC CCGCACAAGC GCTGGAGCAT
GTEETTTAAT TCGATGCAAC GCEAAGAACC TTACCTACTC TTGACATCCT
CACGARATTTCGC TGGAGACAGC GAAGTECCTT CEGEAACTCEA GAGACACGGETE
CTGECATGGECT GTCGTCAGCT CGTETTGETGA AATCTTGEGEET TAAGTCCCGEC
ALACGAGCGCA ACCCTTATCC TTTGTTGCCA CGCACGTGATG GTGGCGALCTC
ARAGCEGAGACT GCCGCETGATA AACCCECACGA AGCTGECEGAC ARAGAGAAGC
GACCTCGCCGA GAGCAAGCECE AACTCATAAL CTCTGETCGTA GTCCGEATTEG
GAGTCTGCAL CTCGACTCCA TGRAGTCCGGA ATCCECTAGTA ATCGTACGATC
AGARATGCTAC GGTGAATACCE TTCCCEGEECC TTGTACACAC CCGCCCGETCAC
ACCATGGEGAG TGEETTCECAR AACAACTAGE TAGCTTAACC TTCGGEEGEEE
CGECTACCACT G
1 PacYellow A7 16S rRNA EE F7F

Figure 1 16S rRNA gene sequence of the strain PacYellow
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Figure 2 Phylogenetic tree constructed based on 16S rRNA gene sequence
Note: Bar: 0.5% sequence divergence. The numbers at the nodes indicate the bootstrap values based on N-J analysis of 1 000 resampled

data sets.

2.2 G~ 1-4 BWLFELEH
A 1 (F 3) b T EilifER LM (MeOH)
Jmax(log €): 222 nm (2.27) ., 282 nm (1.59)., £LAMEi%
(KBr): vmax 3410, 2972, 1707, 1457, 1098,
1 026, 743, im0 HERTiE 25 el o F B 1 g
[M+Na]" & m/z 288.154 5, TiHFRIEHT kg h
288.152 1, Kt Ho 100 CisHuNOs. #ifi
HPREEH(E 4), 786 7.35(1H, d, J=8.0 Hz),
7.65(1H, d, J=7.8 Hz). 7.15(1H, t, J=7.5 Hz).
721(1H, t, J=7.5Hz). 7.04(1H, d, J=2.0 Hz)FIt%
LIRSS 5 N5127.5. 1107, 118.9. 123.0.
119.8. 122.3., 110.3 F1 136.2, EiZLEWHAELE
— AN EIRZERL . 255 FIE T {556 2.07GH, s)
SSRGS P IS S 6 170.5(s)F1 20.9(q) 55, FH
ZUEDHER A OIS I, BAEE

i =e
(& 4y HAbA B {55 63.31(dd, J=15.1, 4.6 Hz).,
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3.19(dd, J=15.1, 8.2 Hz). 5.49(dd, J=8.2, 4.6 Hz).
2.64(m). 1.74(m) . 1.40(m). 0.88(t, /=7.5 Hz). 1.00(d,

J=6.8 Hz) Mk H (55 5210.8, 443,267, 15.2,

26.3 (& 1), LAY 1 95— E ARSI
IR0

3 KRBT 1-4 (LFELEN

Figure 3 The chemical structures of compounds 1—4
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Figure 4 The 'H NMR of compound 1
*1 KEYBIZHEHEGS00 MHz, CDCI3)
Table1 NMR data (500 MHz, CDCI3) of the compounds
1 2 3 4
Site
S (multi, Hz) Sc S (multi, Hz) S (multi, Hz) S (multi, Hz)
2 7.04 (d,2.0) 127.5 7.04 (d, 2.0) 7.04 (s) 7.02 (d, 1.5)
3 110.7
4 7.65 (d,7.8) 118.9 7.64 (d,7.8) 7.62 (d,8.0) 7.61 (d,7.5)
4a 123.0
5 7.15 (t, 7.5) 119.8 7.14 (t, 7.8) 7.11 (t, 8.0) 7.12 (t, 7.5)
6 7.21 (t,7.5) 122.3 7.21 (t, 7.8) 7.17 (t, 8.0) 7.18 (t, 7.5)
7 7.35 (d,8.0) 110.3 7.36 (d,8.0), 7.31 (d,8.0) 7.31 (d,8.0)
Ta 136.2
v 3.31(dd, 15.1, 4.6) 6.7 3.27 (dd, 15.0, 5.0) 3.30 (dd, 15.0, 4.5) 3.29 (dd, 15.0, 4.5)
3.19(dd, 15.1, 8.2) : 3.20 (dd, 15.0, 7.8) 3.02 (dd, 15.0, 7.5) 3.04 (dd, 15.0, 7.0)
2 5.49 (dd, 8.2, 4.6) 78.0 5.47 (dd, 7.8, 5.0) 4.60 (m) 4.66 (m)
3 210.8
Y 2.64 (m) 443 2.72 (m) 2.76 (m) 2.87 (m)
) 1.74 (m) 1.67 (m)
5 140 (m) 26.3 0.99 (d, 6.8) 143 (m) 1.02 (d, 6.5)
6 0.88 (t, 7.5) 11.6 0.99 (t, 6.5)
1" 170.5
o 2.07 (s) 20.9 2.07 ()
3 1.00 (d, 6.8) 152 1.10 (d, 6.8) 1.09 (d, 7.0) 1.12 (d, 6.5)
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G 2 WRTTEMARIR . BRSNS
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Figure 5 The '"H NMR of compound 2
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Figure 6 The '"H NMR of compound 3
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Figure 7 The '"H NMR of compound 4
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