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Abstract; Diversity and mercury-resistance of Actinomycetes in the soil polluted by heavymetals at Tongren karst regeions
in Guizhou were studied to gain information for environmental recovery and bioremedies. Twenty-five soil samples were
collected from the areas. Microorganisms were screened on 7 different culture media with gradient concentrations of mercury
under 3 different treatments to isolate the resistant strains. Subsequently, the isolates were examined for their
morphological, physiological and biological characteristics. and subjected to a 16S rDNA phylogenetic an alysis for further
identification. As a result, 56 typical Actinomycetes belonging to Streptomyces, Streptosporangium, Thermomonospora .,
Actinobacillus, Intrasporangium, Nocardia, and Micromonospora were found to be resistant to mercury. Among them,
68% were Streptomyces with one particular strain showing a high mercury-resistance to survive under a 75 mg » ™! up to

85 mg « "' mercury stress, which was identified to beStreptomyces rameus.
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BEURAE R — BEAL AN S 1 R 3, BB
FERER™ . B B R T & 1 D sk 3 B ) R %
Mo IX A T 4 g V5 Yo . ASBIF ST LA BN A b X
3 R WS G I A G AR W s R A B T
Bl 1 T2 S FRARAE L 16S tDNA 551 20 87 . 20 BT
BN W T T 4 T Y X 2R B 2 R 5 [
TE T 4 R BT TR AR - LU R B B 0 o 07 ey 4
T Y - LR TR R Vi 45 AL R ALE R A AR W 1 B A
52 100 FH B85 JE At

R EER

1.1 THMRESLHE

TESRMNE BT 1 X (109°11"E~109°25
E, 27°31'N~27°54'N) R&EMFEZ 5~20 cm + 1
25, A A B AP, A7 [ 525 % JF MU AR g .
FEWr it RO T 10 H AR dE SR, — FF o b A
100 C T 20 min J5 =\ TORAE; 73— 5 it
TR E AT 4 CUKA .
1.2 ERBENHEESBZMNE

K 1 SRR, LNMS B 5% 3L 48 hy 43
BIREFRIE, MBI AN 50 mg o LU E AR IR A0 AR
A RAASES AT ar 400 i S804 Dy 0 BREZH . TSP Al
BB T ke, 28CHFR 7~10d J5. WEH
Y A R B
1.3 IHA4EARXNHMEESBZM

P AESEAT 3 b B O 1A 100C T4 20
min J5, FREC 10 g TR A BRER KBS ERR B @
BRI A CORFER) A, PRI 10 g HIJCTA A= 34
KRR B s QO ELIEAF L 4 CukAE R L AE, FREL 10
g A 90 mL LNMS KK F: 5 b, 28 CHUlE 55 2

hJG . PR O A BER K B FE M RE . AL 3RS 1Y
M B IBIE BL A B A T35 50 mg » L HE B R
R 1 SRR AR,
1.4 ARBHFREMNHMEESEZMN

SR FHP ARG B2 s B . FHAS [] 70 B B 3 Bk
ACUKFRAF LA, 28 CHEFR T~10 d J5 . PRELFTH
T E IR SR IR AR e alifl . ik R bk 2 il 4 A
AR R 25 00 H A v v VRO R . 3k Y 43 B8 B
FAEEH: (D @K1 SHIREE; (2) FEFRERE
(LNMS): NaCl 0.2 g, MgSO, « 7H, O 0.05 g,
CaCO; 0.02 g, FeSO, « 7TH,00.01 g, AJELEH 0. 1
g, MR H 0.1 g, K, HPO, 2.0 g, 7K 1 000 mL,
pH 7.2; (3) W EAE-IREMREE RIS (O SR
HERKEFHREE 6 MR ZSEERIE; 6
ZSSE 55305 (7)) NA BB REIR R,
1.5 WMEEWETE

S ORZER TR L R %2 T
T DR T ik 5 B R A . ERIIR L
TR LB AR TR R TR B SRR (R ROIR DL L Bk
W 226 LB 6% . TG kR Rk,
TE L WO T WS T 220 AN FRAE o [ B X6 7 Ak
AT A AL S E .

16S rDNA J@ 31 534 : R 240 B HE PR 2H DNA $f
PG BT RBULZL R DNA, R E A5
¥ 7F (5'-CAG AGT TTG ATC CTG GCT-3") #I
1540R (5'-AGG AGG TGA TCC AGC CGC A-3")
X # 16S rDNA F Bed 3, PCR AR (25
pL) A: Template 0.5 pL; 10 X Buffer 2.5 pLs
dNTP 1 pL; B 0.2 pl; 514 0.5 pls MWZEK
#haEt & 25 pl, PCR A& F R 94°C Ml A8 4 4
min, 94C A5 4 45 s, 55CiE 'k 45 s, 72 C #EfH 1
min, 30 JEFFJ5, 72 CZEMH 10 min, 4C oo, =YL
LS B R S . R TAY TR (R K
WA RAFMF . P45 85 NCBIEUE i Blast
G3# . SR Clustal X8R 7 51 5 b5 v T bk e Btk
e X, 18 MEGAS. 2 #1443 A Neighbor Joining
TTEMERGERER, ST HRGLR,
1.6 EE&REMMEMEERIE

AN M E MK AR T SH T
mg+ L' Hg & IR 15 i 8 38 £ b, 150
re min ' 28 C &M T REREEFE 7~10d, i HgClL AR
WGP EE R A B IR E 3 A&
S LRI He® " AW s F7 AR BRZH % b WL 4%
MRIGA AN O . FEHTVE AR I e FE Al . 3 5 0 R I
T R B R PTTE 7K F (maximum resistance level,
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mg « L' [A] I RIS He™™ i 55 57 5 D X 1 23
Br He®™ Wil B HurE bk g AR KO0
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Table 1 Effect of potassium dichromate on separating strains of Actinomycetes

- B R Xf IR 41
SETES/ }10° R/ X 10° kY BT/ X100 R B X100 T2/ N
BIC 1S 1.2 112 6.8 0.7 0.51 27.5
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Fig. 1 Effect of treatments on bacterial count of

Actinomycetes
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2.4 WEEEMZHEMAR
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PR, ZERE T 56 Ak LAY T R OR 0 ik 4 R BU kI
Mo @ik A AA 1 HRIEK (WS1605) REMN %2
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Z B R A, H AR O B A R R
WEE W8 ) He®™ Bk v BE 3 &, BRI AR K sz
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KAEY A HXTIRA (CK) 1 75%,
2.5 EH WSI605 MEE
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Table 2 Effect of culture media on separating strains of Actinomycetes
B IR Bl 2 R R/ X107 R s i
B 1S H s 1.35 LB N S T T Ry 6
LNMS $ 3¢ 5 5.2 CEEX T WSS INIPIEES (IERTES & 1
TR M-I S R 5 A 0.95 RAT R s By LLI S RE s 4 (2R s IR K 26 4
BUR R R SRR 1.1 LRAT TR 5 0] F9E TR 5 IAB S 3 s ) 20 AL 28 4
B TR 5 A 2.7 W ELIIERE s /N TR R 5 42 (028 3
ZSSE i 37 % 2.1 TR DR 5 /N B A R 5 4 1 e 3
NA & H i 77 2k 0.76 B s IR SR s IR SR 5 & (OB s SRR SR 5 /)N B AL T 6

025
020 F
L 2000 bp
G 1500 bp
<j 1200 bp
oo b 1000 bp
CK
—— 35mg - L7 500 bp
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Fig. 2 Growth of WS1605 under mercury stress
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Table 3 Physiological and biochemical characteristics of WS1605

Fig. 3 Electrophoresis of PCR amplification of WS1605
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Fig. 4 Phylogenetic trees based on 16S rDNA of WS1605
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J& X R E S Jm T Y i ke R e B A
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itk WS1605, 2855 iX i bk N BCEE R T S. rameus.
HRRRETN 52 75 mg « L' Hg"' o B #1455 TR
JEPeH Iy B AFE] 1 MRBEAE 70 mg « L' HgCL f19-F
M b AR K R B OK B AR Bacillus silvestris,
Xu ST Ye 43 28 o8 Y O 28 AR A5 B 1 bk RE BT
50 mg « L' Heg (1D f93% B % il & Pseudo
monasputida , LEAHEAHT, AWFFE T4 5 H 80
RPUPE R PR 8m . BEAE 75 mg « L 'Hg® iy
Bigpdk BAER R A0 BT JEAT T80k T W Ff
B R RE ST I AE » 4 J5 LN 5iR 32 TR AR 14 I BT 2% 1
At W B AILBE W B Bl g 2 5 5 T A TR A 5T
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MBI 3 DX A 25 £y b SRR . SR TR
JERBEIRAT L . AT 3 FhAb BT 5L 7 Ry R kSt
Jregih 56 BRILTU AR W R bR . S KE . TR
THERR., ARESHE. mRPAMAER. 2
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TRERE A R RS T 6800, BRI T 1 R R
AR PR (75 mg « L") 11 ik 2k 1 1R K
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