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Abstract: The strain Ly221 was iolated fran the branch tisaue of M aytenus hookeri and detemined o be a menber of
Streptanyces according © the 16S DNA sequence The extracts fran the fementation broth of Streptanyces . Ly221
were purified, and five compoundswere obtained They were identified © be 4, 10-dihydroxy-10-methyl-dodec-2-en-1, 4-
olide(1) , wo diastereameric 4, 11-dihydroxy-10-methyldodec-2-en-1, 4-olides(2/3) , 4-hydroxy-10-methyl-11-oxo-do-

dec-2-en-1, 4-olide(4) and N-acetyltyranine(5) based on gectral data, repectively
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Introduction

Endophytes, ubiquitbusly present in aimost all plants,
are important urces of natural products'*’. M etabo-
lites of sIme endophytic microorganisns have proven
useful for new drug discovery ¥
(Celastraceae) iswell-recognized for producing the an-

51 During our search

. M aytenus hookeri

ticancer compound maytansine
for nev bioactive natural products fran the endophytic
microorganisns of M. hookeri, a <eries of novel can-
poundswere obtained '**'. In the further study about
chamical constituents of endophytic microorganisns
fran the plantM. hookeri,we investigated the secondary
metabolites produced by the strain Ly221 Herein, we
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described the identification of the strain, and the i®la-
tion and structural elucidation of five canpounds fram
Ly221

M ater alsand M ethods

General procedures

Optical motations were measured on a Jaso D IP-370
polarimeter NMR gectra were recorded on a B ruker
AM -400 gpectrameter with TM S as internal standard

ESIM S(positive ion mode) were perfomed on Finni-
gan LCQ-A dvantage mass gectrometers Colunn chro-
matography (CC) was perfomed on silica gel (200-300
mesh, 10-40 U m; Qingdao M arine Chamical Factory,
China) , Sephadex LH-20 (Amershan Phamacia, Sve-
den) , and reversephase C;; (RP-18) silica gel (40-70
M m,Merck, Gemany). TLC was perfomed on silica
gel GFs, (10-40M m, Qingdan). All lventswere dis
tilled before use
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M icrobal mater il

The branches of M aytenus hookeri were collected at
Xishuangbanna, Yunnan, People’ s Republic of China,

in April 2003 The plantmaterialswere washed by run-
ning tgp water and were sterilized successively with
75% ethanol for 1 min and 1 2% dium hypochlorite
for 8 min, then rinsed in sterilewater for five times and
cut into gnall pieces Thes snall pieceswere incuba-
ted at 25 on YM G media(yeast extract 4 0 g, malt
extract 10 0 g, glucose 4 0 g, agar 15 0 g, distilled
water 1 L) and cultured until colony or mycelium go-
peared surrounding the segments After culturing about
one month, a strain named Ly221 gppeared and was i-
Plated fram the sterilized branch It was deposited in
Kumming Institute of Botany, Chinese A cademy of Sci-
ences, Kurming, China

Identification of L y221 by amplification of the 16S
rRNA sequence

The mycelium of Ly221 were ground t a fine powvder
in liquid nitrogen, and lysed with 1% DS (containing
500 mM TrisHCI, pH 8 0; 20 MM EDTA; 10 mM
NaCl) and a final concentration of 2000 g/mL of pro-
teinase K (Merck) for 2 h Then the sampleswere ex-
tracted by phenol-chlorofom treament and precipitated
with odium acetate-ethanol by standard methods ™.

PCR was performed in a otal volume of 50U L using
Primers27f(5' >AGA GTT TGA TGM TGG CTC AG
<3') and 1492r (5' > TAC GGY TAC CTT GTTACG
ACT T < 3'). Amplification reaction mixture contains
100 ng DNA tanplate, 0 5 M primers 0 2 mMV

dNTP, 1 x Ex-Taq buffer (Takara) , and 1 25 U of Ex-
Taq (Takara). The reaction mixturewas incubated in a
themal cycler (Eppendorf) asfollows 10 min of prede-
naturation; then 25 cycles of 1 min of denaturation at
95 ,annealingat55  for 1 min, and elongation for
1 5min; 10 min of additional extension at 72 . The
1 5 Kb PCR productswere recovered by gel purifica-
tion using UN Q-10 column DNA gel extraction kit
(Shanghai Sangon B iotechnology Ca ,Ltd ) and liga-
ted inib pUQOm T vecor (Sangon). The competent E

coli M109 was prepared, and plagnids were trans
fomed into it by standard method 91 Three random ly
picked cloneswere sequenced by AB | 3700 sequencer

for insert fragnent The 16S DNA partial ssquencewas
assmbled using Vecoor NTI ftvare and blasted a-
gaingt the latest GerBank database using BLA STn

Extraction and Inlation

The strain was femented in 20 L YM G liquid media

After 14 d, the cultures were filtered and the filtrate
was extracted exhaustively five times by ethyl acetate o
obtained EA part(3 45 g). The EA part(3 45 g) was
aubjected on silica gel (100 g) eluting with petroleum
ether/aceone(10 1 © 7 3) ® chlorofom M ethanol
(10 1 © 8 2) 1o produce 5 fractions(EA-1 to EA-5).

Fraction EA-2 (220 mg) was subjected on Sephadex
LH-20(30 g) and eluted with acetone o afford 4 frac-
tions(EA-2-1 to EA-2-4). EA-2-1(20 mg) was chro-
matogrgphied on silica gel (silicagel H,1 5 g) and e
luted with petroleum ether/acetone (10 1 © 9 1)
afford compound 5 (5 mg). Fraction EA-3 (63 mg) was
aubjected Sephadex LH-20 and eluted with methanol to
afford 3 fractions( EA -3-1 b EA-3-3). The EA-3-1 was
aubjected on a silica gel column ( silica gel G, 50 g)

and eluted with petroleum ether/acetone(9 1 o 7 3),

and then purified on MALC over reversed-phase (RP-
18) silica gel(25 g) oolumn eluting with H,O /M éDH
(40% MeOH t 70% MeDOH) to obtain canpound 1
(10 mg) and compound 2/3 (5 mg). Fraction EA-4
(600 mg) was ubjected on the Sgphadex LH-20 (30 g)

eluted by aceione o afford fraction EA-4-1 and EA-4-2

EA-4-2 (124 mg) was chromaiographied on silica gel (sil-
icagel H,1 5 g) and eluted with petoleun ether/ace-
one(9 1 b 8 2) 1 achieve compound 4(10 mg).

Reaultsand D iscussion

The 16S DNA partial sequence of Ly221 was submit-
ted b GerBank and obtained its accession nunber as
EF125928 The blast search results showed that the s=-
quence of Ly221 was highly hanologous o other Strep-
tanyces pecies, indicating that this strain was a mem-
ber of the genus Streptanyces

Campound 1 Colorless anomphous powder [0 13° +

23 7(cQ 7,CHCL). Itsmolecular fomula was estab-
lished as C;3H,,O; on the basis of ESHM S data(m /z

227[M + H]",453[2M + H]") and NMR data
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(Table 1 and 2). It was identified as 4, 10-dihydroxy-
10-methyl-dodec-2-en-1, 4-olide (i)
with the data given in reference(Fig 1).

by camparion

(Table 1 and 2). It was identified as 4-hydroxy-10-
methyl-11-oxo-dodec-2-en-1, 4-olide by caomparion
with the literature data'*"' (Fig 1).

o Oy Table 1 13; NV R(100M Hz) for butenolides1-4 in CDCl,
OW O /~NH (0 m)
1 R=OH:R=H Rl " & Position 1 2 3 4
i-;"::::‘::go*‘ 1 173 2(9 173 2(9 173 2(9 173 2(9
2 121 5(d) 121 5(d) 121 5(d) 121 5(d)
Fig.-1 Structures of canpounds1-5 3 156 3(d) 156 3(d) 156 3(d) 156 3(d)
4 83 4(d) 83 4(d) 83 4(d) 83 4(d)
Campound 2/3 Colorless anomphous powvder. [0 ]§3 5 33 2(1) 33 1(1) 33 1(1) 33 1(1)
+53 3(cQ 3,CHCL). Itsmolecular fomulawas es 6 24, 8(1) 24 9(1) 24, 9(1) 24 8(1)
tablished as C;;H,, O, on the basisof ESHV S data(m / 7 29 8(1) 29 6(1) 26(1) 29 3(1)
z227[M + H]",453[2M +H]" andNMR data(Ta 8 23 6(1) 27.1(%) 27.0(0) 26 9(
ble1 and 2). Itwas identified as 4, 11-dihydroxy-10- 9 41 1(9 29 6(1) 29.8() 32 6(1)
methyl-dodec-2-en-1, 4-olides '™ by careful compari- 10 72 8(9 39 7(d) 40 0(d) 47, 1(1)
onwith the reference data(Fig 1). 11 34 2(9 71 3(d) 7L 7(d) 212 7(9
Campound 4 Colorless anomphouspowder. ltsmolec- 12 8 19(q) 20 2(q) 195(q) 28 0(q)
ular fomulawas established as C;3 H,,O; on the basis 13 26 4(q) 14 1 q) 14 5(q) 16 3(q)
of ESIM S data(m/z 225[M + H]") and NMR data
Table2 ‘H NM R(400M Hz) for butenolides1-4 in CDCL (O yum, Iu,)
Position 1 2 3 4
1
2 6 12(d,J =5 7) 6 12(d,J =5 7) 6 12(d,J =5 7) 6 14(d,J =5 7)
3 7.46(dd,J=10,57) 7.46(dd,J=10,57) 7.46(dd,J=10,57) 7. 47(d,J =5 6)
4 508(dt,J=70,1 5) 508(dt,J=70,1 5) 508(dt,J=70,1 5) 5 08(m)
5 1 78(m) 1 78(m) 1 78(m) 1 79(m)
1 70(m) 1 70(m) 1 70(m) 1 69(m)
6 1 50(m) 1 50(m) 1 50(m) 1 45(m)
7 1 69(m) 1 69(m) 1 69(m) 1 69(m)
8 1 38(m) 1 42(m) 1 42(m) 1 30(m)
1 38(m) 1 38(m)
9 1 50(m) 1 38(m) 1 38(m) 1 69(m)
1 38(m) 1 25(m) 1 25(m) 1 37(m)
10 - 1 50(m) 1 50(m) 2 53(m)
11 1 50(m) 3 71(m) 3 66(m)
12 0 92(t,J=70) 1 15(d,J =6 6) 111(d,J =6 5) 216(9
13 115(9 0 90(d,J =7. 0) 0 90(d,J =7. 0) 111(d,3=7.0)

Campound 5 Colorless anomphouspownder. ltsmolec-
ular fomulawas established asC,, H,;O,N on the basis
of ESMM S data(m /z 180[M +H]" ). "H NMR (400

MHz CD,OD)d: 6 71(2H,d,J =8 5,H-3,5),7 02
(2H,d,J=9 2,H-2,6),3 33(2H, t,J =7 5,H-7),
2 69(2H,t,J =7 5 H-8),1 89(3H, sMe):“C
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NMR (100 MHz CD;0D)d: 173 2(C =0), 156 9(C-
4),131 2(C-1), 130 7(C-2,6),116 2 (C3,5),
42 4(C-7),35 7(C-8),22 5(Me). Itwas identified
as N -acetyltyranine by comparin with the literature
data'* (Fig 1).
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