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MIFE - 2 IR Cik 241 ik
1. 4 S£¥FEM4%NE
1.4.1  HDEE R BRSPS #0%, B 10 wL B
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FET R IR 40 T R T b3 W i R4 i N 2 i G TR
MD1 A 7255, FE T 24 h J5, WL %2 Il 98 41 i 1) &



P OREAE T MR R B TR () 23 0 8 R R H AR AR AL /3R A A5 4R (2014) 54 (12) 1431

A . HIbR R B AR A A MTT 44 i 54
B B 2 R e A 00 7] A W e e 4 D 5 0 71
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Figure 1. The mophorlogy of different myxobacteria strains on the WAX plate or CNST plate. A:S8,B: S20,C: S22,D:
834, E:847,F:S51,G:S55,H:S68.
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Jr M) A T Jeg AN P A 2T 4 3%, ELRG BR 1 8 fE K
figE b o R L REHE 5 B i i — 805 42 il /s B B AN K
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F 1. MAEMERES LT

Table 1. The biophysiological and biochemical charateristic of the myxobacteria strains

characteristics S8 520 S22 S34 S47 S51 S55 S68
nitrate reduction + + + + + + +
methyl red test + + + + + + +
urase test + + + + + + + +
growth on tween 80 - + + + - + + +
hydrolysis of starch - + + + + + + +
hydrolysis of sucrose + + + + + + + +
hydrolysis of casein + + + + + + + _
hydrolysis of gelatin + + + + + + + +
hydrolysis of cellulose - - - - - - - +
catalase activity + + + + + + + +
+ . positive reaction; - : negative reaction.

2.1.3 RELKERBIME 702 R bk S8.520.822,
S34. S47. S51. S55. S68 ff1 16S rDNA J¥ %I 4
GenBank # %2 BLAST 4 #7, 20 %l 5 N. pusilla strain
Na p29. C. exiguus strain Cc el67. C. macrospores
STXZ 54. M. sp. SDUA18. Phaselicystis flava strain
SBKo001+ M. fulvus strain NBRC100070 M. xanthus
DK 1622.S. cellulosum strain KYC3080 H # & AH 1LL
P ML 4 31k 99% < 99%  100% 99%  92% +
99% ~99% ~99% - M3 41X Lo H 4, F H MEGA4. 1
) Kimura2Parameter 1% %4, 32 H 48 $2 7%& (NJ) #4) 2
REREWWE 2 Prox. W4 oL B4R, 45 &
Ha 3 1 R G A AR (Il 2) K 3K 8 B 1A 43 ) % e O
i % A S8 (Nannocystis pusilla S8) » S20 ( Corallococcus
exiguus S20) , S22 ( Corallococcus macrosporus S22) ,
S34 ( Myxococcus sp. S34) , S47 ( Phaselicystis flava
S47) 5 S51 (Myxococcus fulvus S51) 5 S55 ( Myxococcus
xanthus S55) , S68 (Sorangium cellulosum S68) o

2.2 HYEMEEN

2.2.1 HPHIARE A ACTE 4R BoR, BIkk S22 (C.

macrosporus) FLAT Ak B ZF A B R (00 R
KPR, 55 4 ORI R R L o IR 5 1 40 e
Rl RIERT IR 8 ORI, L T 8 K B, 36 12 4
MHg 2.3 mm Fl 2.0 mm; 8215 7 B 55 10 K FER
12 K, 4 g s R d 55 (B 3) s

2.2.2  {KSINUBR TR £ BE R M - L0 iR 40 e 8 %
TN B VR RR AN [R) s 399 1) ke T 5% 2 ) L3 /B 24 h
Jo > SRR Al e S . Sk BB W AER S,
5 5%sF HEORH B i 56 21 989 40 Pt 386 4 =2 1) 7 40 40 e
HH Wl KR g3 4 A A0 AR R ERTE S AR B R AR
fift, 1 S22.S51 1 S55 1E F (1) B16 41 e 4 ([ 4-
D,G,H) % S22.534.551.S55 { F [} HeLa 41 g /&
A (B 4-M,N,P,Q) . S22 %k b3 1 H ix P Ff
Jif e 4 P 6 h S, 41 PR sk O 4h AR BOER T, S5 AR T .
MTT K46 £ 48 W 7, S22 A1 S55 X 4 i i 98 48 i il
T 40 A ) 40 ) 28 3 7T = 8 85% - 93% , S51 (14
2B n ik 70% L F, S34 5 S20 43 Bl vl ik 60% A
40% , M AH EL S8S47.S63 X 3 Ak T 1) /i 9d 41 o 25 1k
BEAHSS T AE 10% -30% 2 1a] (& 5) -
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Figure 2. The phylogenetic tree based on 16S rDNA gene sequences. The evolutionary history was inferred using the NeighborJoining method. The

evolutionary distances were computed using the Kimura 2-parameter method.
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Figure 3. The inhibition effects of culture supernatant from strain S22
at different times to B. subtilis(A) and C. albicans (B) . a,f:4d; b,
g:8d; ¢,h:10d; d,i: 12d; e,j: MD1 culture medium.

2.2.3 FRHGEME: AR LG O AR B dL4h
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3 it
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GR A PSRBTl A R AR L
FER 2 O o s A7 WL S A X AU G 40 1 Y iR
G, 2R WK 40 v B 2 10 23 A1 5 L FE AP
BOR KA, I 55 25 B8 Ol 5 41 TE 1Rk 40 181 76 5 5 A7 Bl
JIR) 2 AR B R A R R, T AE B
B L KR B P A A R 40 B
Tift 588 73 At AT R L R AR AR I AN [R] A 6 10A l
Ko A TARRIE LA 1IN 18] O & K35 405 1t I 3]
B LR R QR 2 Ay U T4 IR 20 1 B B 2
F1R TS SR R S8 Vi 1 4 8 1 5 0 ) 2R AR AT 4 R AE L
PRI UL AT, 7 B 45 21 T 50 2 P KRG 4 1R, 4
NIRRT AR AR B E] T, X5 Dawid )
T AR RY 240 AT SE AL 15 T 0 A AR AR 206 B R B v AR
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Figure 4. The cytotoxic ation of culture supernatant from different strains toward cancer cells B16 and Hela. A, J: MDI culture medium; B, K:

S8; C, L: S20; D, M: S22; E, N: S34; F, O: S47; G, P: S51; H, Q: ¢ ; I, R: S68. The scale bar, 100 pum.

LR M X AR A 7N, B FE S22 (€. macrosporus) %o kit ¥ 2F g #T B4 A1
Rl A0 T AR R D A IR R L Ok 4N 2 0 TR A IR 2B AT B 0 A S 2 B A I B
T R AR ) 5 B 2 T R ) LY . B S 7% 8 RN A LA A BoAT FM )X 2 Al 2 KA i AR
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5. BESBERAEE LIFRX A E MR AR 0 R
Figure 5. The cytotoxicity ration of culture supernatant from
different strains toward selected tumor cells. Strains: S8, S20,
S22, 834, S47, S51, 855, S68. Tumor cells: B16, 4Tl,
HeLa, HCTH16. All kinds of cells were cultivated in the 96 well

plates without (control) or with samples.
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Figure 6. The lethality rate of culture supernatant of
myxobacteria to the larvae of Helicoverpa armigera and

Spodoptera exigua at different times (24, 48, 72h) .
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procera) ML ™1 4 B ¥ 11 CPP 3 i 40 ol A% R 7
kappaB (NF—+«B) i 1% 5 5 7L [l 48 40 Ji 4 v 1 3L IR
A0 IR 26 T 0 A R L 4 A AR A
A AR S22 I S55 e 1 L i WA D J i Re i e
P ARE TP IR ) AR A IR AL, R W] S22 T S55 Ik
AR P b TT RE S i NF—+B 38 42 5k 90 461 b g8
0 1 38 L, 3 SO R A0 T T AR I T R
3 R A R VR SR SR O IR AR I P (R IS R o
TR IR A AT RE D 5 X ) e H R 22 Bk
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A5 401 T 9 40 M 42 A B0 A6 2 ) Disorazol °7
s S AE UM R 254 TF A 15 v s A B R T Bk
M2 B Vi 5 25 E AT AT N it B ARG 10 o) IE 4l
JH0L 36 B ) A D o A S o A Al R 0 Al
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Isolation, identification and biological activity of myxobacteria
from soils
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Abstract: : [Objective] Purpose of this work was to screen myxobacteria from soils and study their biological activities
towards pathogenic bacteria, tumor cells and insects. [Methods] Through inactivated E. coli and filter paper inducing
methods, we isolated and purified myxobacteria from soil samples. Then we identified these purified strains based on
morphological observation, physiological and biochemical characteristics, and the 16S rDNA sequences homologous
analysis. By plate diffusion experiments, oral toxicity tests and tetrazolium assays, we investigated the biological activities
of the myxobacterial culturesupernatant. [Results] We isolated 35 myxobacterial strains and classified them as 4 genera:
Myxococcus (9) , Corallococcus (9) , Nannocystis (11) and Sorangium (6) . Eight purified myxobacteria were identified
and named. Cytotoxicity tests show that strain C. macrospores S22 had potent and broad-spectrum cytotoxic effect on tumor
cell lines including B16, 4T1, HelLa and HCT-16, so did the strains M. fulvus S51, C. exiguus S22 and M. Xanthus
S55. Additionally, C. macrospores S22 also shows inhibitory activity to pathogenic bacteria Bacillus subtillis and Candida
albicans. [Conclusion] Myxobacteria are widely distributed in natural soils. C. macrosporus has potent toxicity against
cancer cells and pathogenic bacteria; and C. exiguus with antitumor activity. The myxobacterial strains are promising
resources for discovery and development of new active natural products and drugs.
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