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i EAXEREAFAEEAMERARAFLEEENZR, THANS W EBMLE
MEEOFEER, TERBRENFELRHEAERRAETTHREE, BHEETMH
ErEREENEERAEENAEANERRE T ZANERAMNEER. MEENER,
HEREWHREABTOHIES, B XS 8E & RA A FE G W0E A 8 ieoE 4 i e
. EfEPEAMEEORBHFYESRAARTESERS. HP S33-1 HHASHHE
BB R, 55 2 H&Y Epethilone A B, T So81l HUEBRANER, IREREXVAT AR
HEBRIFAMR AL ERAEIEENXRELSHEE.

XRiE: WAE, HERE, RETY, FEN

th M 4 26 2. 0935 T RkARiNES A 3RS 1 0001-6209 (2001) 06-0716-07

+ 50 & B % 2 B paclitaxel ( Taxol® } 2 H BTG KBEA T PRI AW —.
EEREAEGAERAEENHRERGY MG ME A EE, D TRECENEERR
B KA A AR A M T 2 R REAMF R FENREEREELEY.
N+ FEHAEFENERALERNERSERLSY MR EEREHM P ENELCRE, i
B AW EKSs I £ 5 Eleutherobin, ¥ 47 /9 Discodermolide, Laulimalide #1274k M P B
( Sorangium cellulosum ) F=4= B9 Epothilones'™ o ;o 1993 4E 4 18 &5 9" 1995 £ iF B R0
WA B9 Epothilones AL Tk 4k A P= BT 457 BLAT B K B RO O 0 S i (L %2 45
# GO E AS BA BR TE AT R T @B R ,

Kl DT A EREE —REAF ALY FHERERH=IREWAHLER"
HAB b SmatEyEaEERNMA e TU S 2B WA HELLEL
BN —EBERRBYHFHER, MREFZLAHRBE YR 2mAR, SHERE
BFHAENIESEZALT, B (Bergey’ s manual of systematic bacteriology ) 5 L AR 1
{The Prokaryotes) & M BA LXK PE A —TRU— T, THEEER
A& RREANBE=YREATURRBROEHRERE, I Genh F4T-LEH SHEA
R, RPN 1.6% ELA B A Epothilones BIE A", RNEZREARERE
UM B RRE A ERERE R AR B ENAEYEESET TREESH.
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1 AEfaF
1.1 TRAKMEESFES

% So ce26 B PR N TE H EH K 4 4+ A BF 3 4L (GBF ) Reichenbach # FER % 4, H & H
HHHRHPESE R, R RBE RN M26(gL): 2B
8.0 KEEHM 2.0, 84 2.0; B85 2.0;MgS0,-7H,0 1.0; CaCl,-2H,0 1.0;#BTH
1.0 mLo BEFFHE 1 9% (A o e FRARE IR L 30 °C, 150 o/min, BEFE 7 d.
1.2 KRR SNASHNSE

AT EHNAER 2 Lol BB AR, L 10 R EHN P RE, BRY 45 CTHE.
HEWBERN., ZRIEER . BO.FREE 2 nLCHEY) ., N, RSB RE
EEREPNRIERBES AAE, CRM4 EREEF ST EHRY SH)  BFF
FRLHME=0:10, REESEAFW FEER KA Z5HEYHEEB,
1.3 B A E w0 st

BARERMEL N EFEAENMHERE. 8% 5 un EEMHERRKFRK
0.01 mLARIY YT 0L KEERHRIY, TR THEXREEN. HraES
Feild B L T (PDA)REFHAE 30T, 40 h; I Er e it . S B E X B (BPA) K 3%
H.,37C, 18h, UEZEALZBRASEMNNHEBER (mm)iDREEH KD, ERE 5
BWARE TEHSNERE DAREREMREE QU ARERFBR R B S84t
1.4 ¥ 53T B 40 B o 3D 46 75 1

P sE 2 AT, A D-Hanks 28 phli 75 48 £ 5, 7E 96 FLEE SR 4R B, MTT =1 4007 B8 i %t
B Hela M R FATIE Bel 7402 HA M4 & AOHNH 5 4. 352 570 nm K T AR
Wil S THERHMERMRE, BZEFRNAEMAMYETF 20 mL.10 mL.5 mL.2.5 ml
125wl RERME.SHER. ICHENARMNER —¥HE TN HNFTENL TS
B APFENFHAENEBBRZEARER . MR ICHEE LRANHREN £ 10 Z M, 1
IC,HAREERR WREBE + 10, MBRRAWALEZR ., WEAKER G ERE
B - ¥ 4 REEH T AT HR 4L .
1.5 HEFEANFENESTREFARS-BESENER

M ERAMBRS B3 REXKBEES- REREIAPSMETEA ., SDS-PAGE
MRS TR &N REEA. Ce AT K85 T PIPES 8 ik 78, %30k o L )
0.01 mL B (ST 10 mL B ABEWR ) WAZ 1 nL KN REREENE#EP)E, AL
B AHAE 3TCIBIR KB A 6 EH (UV-240, A A BB )AL e R Ml
350 nm KT AW EBIE FE T (A2°C/min) B0} BB (LR ER . 47 HERE 45 &2 BE AT Epothi-
lone A ATEER K 10 pmol, #ERH EHPERFEREAVAFHRTNERBLEEN,
Epothilone A Hi 88 [® GBF 8} 3% fi Hofle # £ H M,

2 #R

2.1 FHHERE AR EH&ROESHE
EAERBERR AN R RN ER, TR T SRR ENER
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HMHRER, RRAFERBEHEERN T LS BRARAMBRFEARENER, R1
PR T 1 A RBREN FERSSE, B | AR Rama k. EHRaum
WRFHES.
1 NESGEERBHEOHSHE
Table 1 Morphological characteristics of 11 Sorangium cellulosum strains

Steains Fruiting bodies My=ospores Vegetative cells
Diameters/pm Colors Textures /pm {pm

$033-1 15~25 dark orange soft 2~3x0.8~1 5~7x0.7~1
S035-22 15 ~ 20 orange soft 1.5~3x0.7~1 4~6%x0.7~1
So8l 30 ~ 60 orange soft 2.5~4x0.8~1.2 5~7x0.8~1
So ce26 30 ~ 50 rust-colour rigid 2-4%0.8~1.2 5~6x0.8~1
5016 15~20 orange soft 1.5~2.5x0.7~0.8 3~5%x0.6~0.9
So21-1 10~ 20 yellow soft 2~3x0.7~1 5~7%0.8~1
So4l 30~ 50 black rigid 2~3x0.8~1 4~6%x0.7~1
Soll-1 20-~130 light-orange soft 2.5~4x0.8~1 5~8%0.8~1
Sol9A 8~12 yellow soft 1.5~2.5x0.7~1 3~4,5%x0.6~0.9
Sol¥9n-r 20~ 40 light-orange soft 2~3x0.8~1 5~7x0.8~1
S0 10 40 ~ 60 brown rigid 2~3x0.8~1.1 5~7x0.8~1

Bl HEBERENMETEE(BAEHER S033-1)
Fig.1 Typical morphological structures of So . cellulosum ( Model strain was S033-1)
A. Fruiting bodies, bar= 100 pm; B. Vegetative cells, bar =10 pm; C.Myxospores, bar = 10 pm,
A ~ C are photos of phase-contrasted microscope.

2.2 RBERGEOEWERYE

AR MW ER AW IR EYEBT T ERER CGR2), i ERe S
P % B 22 K B A 4 R 349 O T 0 3 e, 2 06 R kg A 22 G I 4 R D 0 A, 20
So81,S0 ce26 55 . T IZ i B BRIE Y S BT GLUE B T 7 4 o e A X 2 R PR P AR A 4
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WTEE (R ERE 67 B, S RRFN). B EEHEYER Em@BANMEEES,
KRB BB ME MEARERK(TEMEES TR BNEHERE 89%). K,
S033-1.S081.S011.S041 L5 HIFE 1R, So WA S W SABBENREENEANXBE

PR AR T

£ NHEFEERARB-WNERERE
Table 2 Bioactivities of metabolites from 11 Sorangium cellulosum sirains

Screen models 331 3522 81 2% 16 21-1 41 11-1 09A  9n-r 10
Escherichia coli - - - - - - - - - - -
Shigella flexneri Type II - - - - - - - - - - -
Klebsiella pneumonias - - - - - - - - - - -
Staphylococcus aureus - - 7 12 6 6 7 - 6 - -
Bacillus megatherium - - 10 6 - - - - [ - -
Sacharomyces cerevisige 17 24 - 28 - 25 - - - - -
Rhizopus nigricans 35 34 44 40 20 34 40 25 - - 20
Mucor biemalis 30 30 b 46 20 40 20 20 - - 10
Phytophthora infestans 38 34 40 40 36 50 40 30 - - 10
Marssonina mali 39 26 40 40 32 40 40 30 8 10 18
Fursarium vasinfectum 43 35 46 40 38 33 26 45 26 15 33
Neurgpora crssa 25 18 40 25 30 12 30 30 - — 16
Aspergillus oryzae 40 40 4 40 34 45 40 28 18 10 10
Hela cell line <1.25 5~10 <1.252.5~5 >201.25~2.51.251.25~2.5 - - 10~20
Bel 7402 cell line <1.25 10 <1.25 5§ > 20 5 <1.252.5~5 - - 10~2

Anti-microorganism activities were represented using repressing diameter( mm/ml culture); anti-tumor cell activities were I1Cs,
(mL culture producing the activity) . The maximal tested volume of culture samples was 20 mL.

2.3 REF-OHRERS/MIEDEEHE
2 B AERNEHREY (E) 2 M EAH &b HEES (H,P) R SDS &3k 4H

o LPHFEES4AKDMST KD AEA Fxt HP Matkes

Bafl - BEH,.URHENEE

X E 8 (MAPs) . 447 132 9 % 3%

‘ <4— 97400

BEORAMEE 0% R % e
W ARAMEEENEEREARR <— 43000
AR B4 VG B TI7E 5000 0 40

MEENE %R PRE 4 BRI (S033-1,
So81.,8057-1, So81-1) B 14 i 7= 4 7 LA

<4— 31000

PR MRS MRS AR, A Pl
6%. % TRLF 4 HE 2K B 0 1R 4
ARBEREEH, B2 sifbEE A/ SDS Bk

Fig.2 SDS electrophoresis of purified tubulins
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2.4 FEERERFFYWHNSBREDNEFME

e

: 2
A A A A A A
v = < o o o

3 SR B P B A A
Fig.3 Thin layer chromatography components of metabolites produced by So . cellulosum

BEAFRMAARFEEREERMERAEEN Sl BHRNARRMERS
TETERY So33-1 #1 So81 ik, UME BT (TLC) F 4 BWAWHREY (H 3). ZHhEHHR
EEEMRBEY, FSASEEAMUE, AFHEER SEASHNITREFR. AH&
BEEFABASPER 10 M FRBERGAY, AT EIMEYFE (R 3). MHK?2
RGO BEESE Y R LA RREEARNSR, N S8l U BB REBF
B30 B TE HE , Sod1 F S033-1 X e WM B WS . RRMEKK R EHRARAEHATH
EEHERABA, IR EFE0.8~0.9 ZHKMS . NZBRE M HLBIR, So81 WAV
PIKMEEREHE S BAFEHRERR, AREYAS BN EA ENMAEEE, REL
A (R, (/N BAEROMBETEM. M So33-1 M Sodl BRI R o M AEEE, &
FTAME T

: £3 RESHNEERFTESREASRARANN TS
Table 3 Main components of thin layer chromatography separation and their activities of anti-fungi

R; values Sa . cerevisiae Rh , nigricans Mu . biemalis Asp . oryzae Ma . mali Ne . erssa

$5081-0.88 - - - - - 10
0.83 - 14 12 12 - 10
0.75 - - - - - -
0.71 - - - - 16 22
0.66 - - - - 12 20
0.33 - 15 22 ~ - 10
0.26 - 2 15 © 30 25 25
0.15 - 17 26 24 31 28
0.06 - 20 24 35 32 40
0.03 - 19 16 20 22 20

So41-0.86 - 18 21 46 27 -
0.80 - - - 20 - -
0.73 - - - 8 - -
0.67 - - - - - -
0.61 - - - - 12 -

© P ERFRMEDHRAATIKESHEEL http://journals. im. ac. cn



6 M P E AEERANAET YR EREEEI T 721

0.51 - - - 10 - -
0.26 - - - - - -
0.15 - - - - - -
0.06 - 20 - - - -
0.03 -
5033-1-0.87 -
0.82 20 32 22 44 42 -

0.74
0.68
0.65 - - - - 11 -
0.52 - - - - 1t -
0.33 - - - - - -
0.27 - - - - - -
0.16 - - - - - -
0.06 - - - - - -

So33-1 W RAY E B WA B E B A ME MRS, SN ARG EERTY

SR (R 4). HEEYSHSHIH M EAREEAZEZHSBRNTEEM,
®d4 So33-1MIMERN S EAES X Bel7402 WM TR A7) 6l E 1

Table 4 Bioactivities of thin layer chromatography components of So33-1 against Bel 7402 cell lines

Bands/R; Ext 0.87 0.82 0.74 0._68 0.65 0.52 0.33 0.27 0.16 0.06
ICsy/ml * 0.24 - 0.38 0.39 0.40 .57 1.10 0.42 2.08 - 0.57

% The biggest volume tested was equal to 5 mL culture

4317 So33-1 Fl So8l HIARIHZEEHA oor
S BEBRORG-BEREENBWER, st
So33-1 A ~H P EARBERGEEL O7F
47 # R, EH7E 0-742“:75(%3’1‘3%%})’5”?0.6-
Epothilone A #) R, {H (0.75) # 7, T So81 9§ |
RMERSEEAS R EE 0.3 LA (K2

0.4{gLa”

A4, B 5E £ E 5 Epothilones A 03 . 1 o . . |

[, e — S (& 4), ¢ 2 4 3 Mwi 10 12 i

3 i Bl 4 3 HE B RERCE TR B A T AL I fE P
RE R A P IR — KR Fig.4 '.Effms of active components

HTFHRZE A RNEE, BZECE m on microtubule polymerization

EHTRNEE T, NAXHERE BRAEROKAEAMEELERELAE
ERER ERERPFDLUE AR, SFEEEFEORB“WELY FEEELRAHE
Rtz 4, MENSARAREZ KA ARE N, HM B WAF RN Z 1
M FEE, RSP B AU M . R —pRer s Mo p LB ™ T LA
EMESREVMEEY. BENMEHAREEAES T R PEERMESEE. Bk,
HERBFHRBM-PELMBEIF LTREFREN S, BT RENHARSE
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DIVERSITY OF METABOLITES AND THEIR BIO-ACTIVITIES IN
MYXOBACTERIUM SORANGIUM CELLULOSUM

Li Yuezhong Hu Wei Wu Binhui Yan Zhangcai
( State Key Laboratory of Microbial Technology , College of Life Scieence, Shandong University , Jinan 250100, China)
Chen Qi
{ Experiment Center, Shandong Academia of Agriculture Science, Jinan 250100, China)

Abstract: Different Sorangium cellulosum strains not only showed diversity in their cell and fruiting
body morphologies, but also differences of bio-activities and components of the metabolites. All the
Sorangial strains studied in this paper had ne activity on Gram-negative bacteria, some were able to
repress Gram-positive bacteria. However, all the strains were able to repress growth of fungi and tu-
mor cells strongly and widely. Thin layer chromatography assay of metabolites showed multi-compo-
nents in the metabolites, and most of them have abilities of repressing fungi and tumor cells in dif-
ferent degrees. Four strains were found to be able to produce compounds with activity of promoting
polymerization of microtubule. Based on R; value on TLC, the bio-active component produced by
S033-1 strain was similar to Epothilone A, while that of So81 was much different. The results of this
paper suggested that Sorangium cellulosum is a much beneficial resource for screening nature com-
pounds with bio-activities against eukaryotes.

Key words: Myxobacterium, Sorangivm cellulosum , Metabolites, Diversities
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