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[ Abstract ]| Objective: To explore local actinobacteria resources, and screen actinobacteria strains
with antibacterial activity in Southern Guizhou China. Methods: Soil samples from unknown caves in
Maolan forest were collected and isolated by pure culture. The 16S rRNA gene was amplified and the
actinomycetes were screened. Five kinds of culture media were used for fermentation, and the antimi-
crobial activity of three clinical pathogens was detected by cylinder platr method. Results: A total of
35 actinomycetes from Karst caves were isolated, belonging to 3 orders, 5 families, 9 genera and 22
species. The antimicrobial activity of these actinomycetes were tested aganist pathogenic bacteria. The
result suggested that 42. 8% of these strains showed antimicrobial activity against at least one tested
bacterium. The media used for the growth played a crucial role in the antimicrobial activity. The rate

of the antimicrobial activity was highest in AM3 and ISP5 (55.3% ) followed by R2A (33.3% ).
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Conclusion: There are abundant actinobacteria with antimicrobial activity in Karst caves. Fermenta-

tion media have influence on the antimicrobial activity.
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A LAFEH AR FARORIR MBI 259 . H RS 45
S DX 2 TR T 5 T B R A R R R AR )
ZOREPED T W TR BT S B ) 1 AR A P
TET , % TSR SRR 7 R RO AR ) 22 R S BT
T PERTFEA BR, T2 T 5 M 75 DL 9% =2 R R v
WrREARAR B AR ORI X, S TR rp T ARG e S s A
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MR 22 M RS R IR /PR R REAS , Xt S A A5
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1 #RFTE

L1 #H

L1.1 g 2018 4F 8 ~9 H T 5t M8 7 i
2R AT A T N R AR, BT R 4R,
BRI E 4 CIRRAT,

L1.2 igpdk Rl IRAE 1 (AM3) : al i P TE
¥310 g, REH 10 g, Hilh 10 g, FHHF 1S g, Ca-
CO;2 go KIEHIRIE2(RA) n[IEIEFER 20 g, #
W10 g, ZZFARIY 10 g, ZZFHE 10 g, £KH
5 g, fEILE 100 U/L,CaC0, 2 g, KIFEEFFHE 3
(ISPS) . #j#i bk 10 g, BEREERIY) 4 ¢, 2 ZF 4R LY
10 g, ZlifEBEFRIL(TSA) . REHEBAMKS ¢, EH
W5 15 g,NaCl 15 g, B8 15 g,

L 1.3 Iy 6o (3 4 3K 1A ( Staph-
ylococcus aureus ) ATCC25923 | K Jig 35 %5 B ( Esche-
richia coli) ATCC25922 . 4 {4 /& ¥k i ( Candida albi-
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cans) ATCC10231 387 A= B ER # ( Cryptococcus nefor-
mans) H99 | + Hh X & X I ( Gordonia terrae ) IFM
161, R e A T M < v 0,9 4 BK T O 5 M BB R
P E B E DRAT AR, RIS T HAT
I PNE NN

1.1.4 FZRX5  TIANGEN® 4 5L K 240 DNA
PEIUAT £ | Genstar® PCR MIX [543 465
L2 Jik

12,1 JREm e 8 LIEREA XTI S,
FATC K i 10 2 3R, B 200 L 3 A F43
B 1,28 CREFR T d, WA K i i TE 25
ik, PRI VR R T TSA Mt A7 alifl 28 C 557
4 ~5d, PR Al

1.2.2 F:[R4H DNA #2250 16S rRNA ¥4 R
AL 2 DNA $2 B &l & DNA #6542k A
16S tRNA #5147 27f (5'-GAGAGTTTGATCCTG-
GCTCAG-3") 1492r (5'-CTACGGCTACCTTGTTACGA-
3") #E4T PCR ¥ 1Y, S A& & M 5% 8 2 RSk
[7]. PCR P=#12% 1. 5% B I WEEE e vhL TR N )i 2%
YEERESL (B S oA IR A WA T R E .
1.2.3 16S rRNA B LL X B 3015 19 ¥ 51 7
CLUSTAL_X program yEf7 [:I_’,Xﬂ‘fﬁm , SEA 2l
FEE 5 7 NCBI 045 )% (http://www. ncbi. nlm.
nih. gov/blast) Az EzTaxon-e 1. B.yFfT Hexto
1.2.4 PUamidEvEscs B0k AR T Bk
BEFPT AM3 RA ISPS R[] i 15 92 3 p, BT
28 CHEIRH A& EE 1 JE,10 000 r/min B5.00B F i,
i 0.22 pm JEIR, JEAG KB . KR R RS AL
il B R (0.5 Z %), &) iRk A T Io 1w PDA/
TAS AR b, flEREE, F 37 CIEE R 24
~48 h, A AL AN R E B AR

2 #R

2.1 SR

A5 =2 W 7 AR 1] R it v 3 A3 31 35 AR
WLAETHERTTE 3 AH S MR A8 22 4
Fb Hop {3 8 N Rhodococcus J& (45.7% ) , Ar-
throbacter J&(17.1% ), WLFE 1,
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Tab.1 Actinomycetes isolation result in Kast caves

H (order) Fl(Family) J& (Genus) S i el (% )
Corynebacteriales(BFTEHH)  Nocardiaceae (iR K EFEL) Rhodococcus( 2T 3K H &) 45.70
Micrococcales (13K H ) Micrococcaceae (IR FFF) Paenarthrobacter ( B AT B ) 8.57

Arthrobacter (T F &) 17.10

Paeniglutamicibacter ( JLIFRAT )& ) 5.71

Microbacterium ({7 & ) 5.71

Pseudarthrobacter (R 17 J&8) 2.86

Promicromonosporaceae ( Ji/NAATEERL) Cellulosimicrobium ( £ 4EPA MU & ) 2. 86

Sanguibacteraceae ( il FFEHF}) Oerskovia( JEKH &) 2.86

Streptomycineae (555514 H ) Streptomycetaceae ( BETEFH B} ) Streptomyces ($5 55 7 )& ) 8.57

2.2 HUEETE

35 BRACER B P 15 ok 20—l 5 HA
HIE F, 5 b 42. 8% , H v 4 5 oy K1028 , K1006 .
K2049 (B R3S FUS TR A AR AT, U K1028
FRUPRIM AT P 55k, Ja 0T 1 J 5 9 ARk i %o
AL RS ER A 0 AE A, e K4211-2 (B AT

) KA213 (JER B ) (K4239-2 (B JE ) KB
H T AR SR AR 5 K4239-2 (6 W R ) K&
K3102 (fE5E 1 s ) (K4212-3 (LR 1A 8 ) X X8 [G
A0 T K3218-1 K417 3 4 5 40,7 45 Bk
T ELAT IR/ T, K4213 K417 K3219 \K2010 %
5 W AAMHIE-. W2,

K2 RABEBAWXNS ARRETEE S

Tab.2  Antibacteria activity of actinomycetes

o Cryptococcus Candida Gordonia Staphylococcus Escherichia
[l 73 a2 KR ARk , .
neformans albicans terrae aureus coli
1 - - _ -
K4211-2 2 + + - - -
3 _ - _ -
1 + + - + + + -
K4218-1 2 - - - -
3 _ - _ -
1 + + + - - + + +
K4213 2 - - - -
3 + + - - -
1 + - - -
K4212-2 2 - - - -
3 - - _ -
1 _ - _ -
K4212-3 2 - - - -
3 + - - -
1 - + + - -
K4239-2 2 + + + + + + - -
3 + + - - -
1 - - _ -
K1028 2 - + - -
3 - - _ -
1 - - _ -
K1006 2 - - - -
3 - - _ -
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OB ORE R Ao R 4 %
—— P Cryptococcus Can.dida Gordonia Staphylococcus Escheri.chia
neformans albicans terrae aureus coli
1 + - - - -
K441 2 - - - -
3 + + - - - -
1 - + + - - -
K2049 2 - - - - -
3 - - - _ _
1 + - - - -
K2031 2 + - - - -
3 - - _ _
1 - - - - -
K3102 2 - - - - -
3 - - + + - -
1 - - - _ _
K417 2 - - - + + + + +
3 - - - -
1 - - - - + + +
K3219 2 - - - - -
3 - - - - -
1 - - - - -
K2010 2 - - - - -
3 - - - - + + +
TE: + + + FORMEE AR >25 mm, + + FoRIVE R HAZ 1S mm ~25 mm, + HEE EAE <15 mm, - KR ICH0 5

2.3 A[ARESREARAFIU RS PR 22 57

TEFCR G PR ) — BRI AN R 9 15 57
B, FLARIS = My [R] — g S o R i A 22 5
B 15 BRIGPE AR P, AR AM3 BRI B L
PR PERRRAT 8 Bk, 1 53. 3% ,ISPS 3SR FEAT i
BTG PR AR AR 5 AM3 M), RA IR A PR

PERPRECE Dy 5 bR, i 33.3% 0 LA 1K 2,

6 mAM3
5 ®RA
ﬁ 4 m ISP
3
B
2
A B C D E

A R E. coli,B } S. aureus,C K G. terrae,

D iy C. neformans ,E “Jfy C. albicans
A1
Fig. 1

under different fermentation conditions

Antimicrobial spectrum of actinomycetes
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A h K1032 Hikk 3 5 LB N Gordonia terrae FR3IH
YEHT,B 2N K441 itk 3 5 ZEFRNT Cryptococcus neformans
I, C O K1028 Fitk 2 5 KN Candida
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Fig.2 Difference antimicrobial activity under

different culture condition
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PE LR AN BB B K | B ) e R i
AEXE ML T REAR T R A B R, A2
MG S A8 R AN R 1 IS SR A R 4y
B R R I B R HE 4 5 Ao
s R Y o S LI R R ICU g B R
REBMILTIRHEZ —, I FL T 40% ~
60% ", FSEREIRULY H 55 AT ML B 1 sk
PER—TARE AN R . AW R T Z 80
ANTR TR B BBk B LA I 0T R R ST 4G
RABF R T SEEIUE RN IR,
HAE KRR FAME,

ARS8 FG 3 ol 2 IR 92 32, Bk R A A
Gy ZE S T R TR B M . U R U
S EEE R R, L AM3 ¢ ISP5 5%
FE W= ) R A E A PO B R Y EL B T RA
Brgdk . 2 AR R, AR IR R R R TE
Jo 7 A 1 e R 5 Sy B Ky LUK Sy M U B B
AW S5 U O B R LR Ol o R I B
Tyt AU R R B T L A A A
i, 7= A B BRI R D B T BT Y
WP r= e, — T AR R 22 2SR I A E BRAR R 5T
TR TS P A S SR R, o — T TR TE
R R B AT I R BV 3 T 0 SO 1 7 A AR
T BRI 0 B SRR 25 S A 2 S B0 S B 1A i

2T A AL A , (b0 g 3 P B e R 2 TR
e PR BEA T O e v 6 i e T, T AR
FER T R R A S AR, R AR AR
FIB 3 3 5 A 8 Tk T A B B A7 1 PR A
PRIZE AT LA 1 AR TS M 1 R B

LR I AT B R v TR O S A B
MR R IR T TR A, e 8l T BAH
TETE A A (LR TR T SR, X 204 3t 2 e
PrgE IR IT SRS A T8
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