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BB AR R — b R R E AT, S8 SLY—3, BTk vE b A R 7 5
B A ERE LK S BRI W RE A (K B & 168 tDNA 5t 7 T AT A AT,
R Wbk SLY—3 4 b 5 3 74 9 (Bacillus subtilis) . %% 35414 pH % 7.0,28°C AR 35 % 24 h jo , K B = W08 3% R

mEFEAE KX WEHEE
Sk s B

Rk mEE
RIS 0939.124;

T B ZF FRT B ( Bacillus subtilis ) e/ KA L
PR RS P AL ST W) BT, — SRR AR A 5
B k2541 4= 2 (lipopeptide antibiotics ) , {5 Ul sur-
factin ,iturin ,plipastatin 25" X4 4795 J5 L 1 LA
82 TR T, X AN T AT AR AT —
IR 5 55— 2 W AZHEIR G U 40 B 2 (bacterio-
cin) , {4 41 subtilosin . sublancin , subtilin** | g% 4
ROMATE I AT, A0 R e — 2 B ] e 2t
TR A IR R A 2 1 sl 22 IR W Jo, mT DAk
AP i, R O AT 8 v 9 22 A, R D Ik
(S S T INISE /I WA =S GOk < AV 7/ AR < B
PRLELA R AT T T 1, BB AR R e, A 77 A= i 24
PESEAL AT A2 BT G . Al B 2 SR AT 18 BT A
Y HATBUAE T, R R e 5 T kT
SRS TR B 2 OB & B RA T
R T 5% o

AR SCNAT 1T G 1) - 58 v 0 e A5 3 — AR 0 A
FOZFAOATIE A A AT ER T i E R AW
SRR FH B B Rk SLY—3 , i 3 4 B AR Ak R R
16SrDNA F7 31 Heox 73 A 4 5 g il 55 25 F A 1, - LA

rh I AR FL AR A A B R
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1.1.1 #&kk

ARl DA [) b s R £ T SBERE o, B4 AR A
iy A8 R b - 49 R I s e I
1.1.2 #+H

b BT (0 A BR A A B 2 A B L 2R R R L OR
JAFFRR DT IR 7™ AR 5 R 1o s R it 5
B A
1.1.3 LB# A

M0 g, BEREERERY) 5 g, @ALEN 10 g, K
1 000 mL,pH7.0 ~7.2,121°C K} 20 min, [& {4}
THI 35 92 FEAE WA S SR 0 Ll 17 n 2% B3R o
1.2 7%
1.2.1 ¥ i es s

BRI S o, INA ] 45 mL A7 BERS 2R
T K, FE 50k Ja T 70 °C Bk i AR R
30 min, %50 FR AN, B A BEJE 43 Bk B
107 107 10 7 =AM R Uk A - W, Bk L 25 4
A =2 T BH A TR 7 R A 25 HH
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1.2.2 &R oA A IFik

3 3 ) S R AT TR T T ) T PR O
HAARAE A5 0 FEP0IE F1 005 R A AR o
I R AR R TR AR R #2328 CHR 5
36 h, 4 000 r/min B.» 20 min, |5 &4 JCH 19
0.22 pmPERE, PRI AE NP . PR s WGBS
P50 A T4 0 AL, 0L AR HEAR, B AR R
A 200 wL FEHUH, B335 24 b, MESHSHUAE R a0 st
PR EAR (AR EAR) o
1.2.3 Bk

JEAMES AF LB F-Ag I+ 28 CH55% 24 h J5 Wigg
WIEIEA O s R MY B O I B A i
82 QYR ZF YL 5 MBS I AR TE S
ZEAUEAR o A AR AR PR BT A I A 022 SR8 ] .
1.2.4 8 165:DNA £ B 550 &

(1) JEPIZ] DNA A8 78 180 x 18 mm {45
e A 3 mL JEAASEEFREE (1 000 mL 7K ,0.5 g %)
BE,0.5 ¢ HEIWR,0.5 g bR M, 1 g AL,
pH7.0 ~7.2) 121 °C K% 20 min, #FhJ5 28 C .
150 v/min J3%53595 (12 ~18) h . FRHERG 6 77 25
()7 W PE UL H 2 DNA

(2) 16S rDNA FE[H ¥ 51 (%) PCR 514y iy L g4
TAY THREARRFAHRA GG 519 F:5'-
GAGAGTTTGATCCTGGCTCAG-3"; R: 5'-AAGGAG-
GTGATC CAGCC-3', PCR JZ WK Z (50 pL) :10 x
buffer 5 wL, MgCl, (25 mmol/L) 3 pL, dNTP
(2.5 mmol/L)4 pL, ¥t DNA 5 pL, | FiE5 |44
1 pL,ddH,0 30 wL, PCR JZ Jij £ 14F:94°C 4 min;
94°C 1 min,55°C 1 min,72°C 2 min,30 MFEH;72°C
10 min,4°C pause, PCR P29 1. 0% B JgWH 5E K
HLUK, SEAMT TS5 R, ARG i il TAEY T
FEHAR M5 A PR ml 2lidl SRR .

(3) JFH %4 b 3 . I 7 45 SR A NCBI R
JH BLAST L) 251 2 TR AR RS , A GenBank %%
P v AR AR A OGP 0 2 A HE T 0 BCHE 1
Clustal X 1.8 X5 J5 , ffi {] MEGA 4.0 #4774 []
TEYES BT IEHIVE R 58 & B 8L, B354 Neighbor-Join-

ng,

1.2.5 34 E s B4tk SLY—3 = &4 R 89
EAL]

PR LA 5% B3Pl i 2 A 2] 50 mL LB 3557
Herh AR 14 °C 22 °C 28 °C 37 °C 45 CHRy
F&, 3 150 o/ min, WLER TR AE KRG . Bk 355 5%
24 h 5 U H R 1. 2. 2 (D7 VR AR A AL BRI
PRSI
1.2.6  An4s pH 1535 8 #k SLY—3 /= & b 4 R 4

EA)

DL LB 355 R LA, i E 6 > pH B .5, 5,
6.0.6.5.7.0.7.5 F18.0, LL 5% [y P 13 A
% ,28 °C,150 r/min PR35 85 5% , WA P (A A KR DL
PWwdss 24 h 5 308 1. 2.2 By e b ATk S b B
B S50

2 HR5E

2.1 FEHRIFE

AT it o 0 B H 25 RAT B 20 bR, HEAT LI
PR SR R A 482 , R A3 8 1 RRRS 48 78
il AR A A TR R, 95 9 SLY—3,
2.2 HHRERE
2.2.3 WEHIME

BIbR SLY—3 £8P 415 5% Hh i T T8 B 5 4
il FEARA RN | T v FL ot T 7 | i 5 k%)
WAREY . 2822 Y @R AR 2 BAPIR, LLEE
ARARS, FLI5 , 52 22 FBH A ™ 28 4 2R AR
LML, QA 1 s .

E 1 Bkk SLY—3 HIE AT

2.2.4 A AMHE
BRIRRIY 2 B A AL S e SR 3 1 TR, iR 98
CIAZRIR AR GE A 2 T W) 25 J AT 6 i 10 T 1R A2
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FPIR, i LAROA sl AR HE 1, L[58 s w5 3 40 i
YR Z AL G Fr AR S B 22 ER P, DA A
WEBiZsh . ZFAME R E L HOR BDE RESUIF 2
AR BRI 1A 2R H AR T
U E IR S AR RE S IR T, A e b O R A3
P, A T AER AT R) A 0 5 BT S AR A 2 At
FETR , ik — 20 0 A AR AR A5 R (R 1), AT LA
4 5 5E AR SLY—3 WA B 2R AT 14

R1 E#SLY3 BB EL4SE

S Btk
SLY—3 Tl 28 AT T

i ) + +
s EK + +
T 28 117K A + +
WA AL + +
TE R K il + +
TR LA 5 + +
TR + +
FUR=R AN 3m + +
AR WA + +
V- PiilE + +
M R X530 - -
PREFI - -

Wl B + +

SpE + ¥

&2 + +

HEWE + +

vk + +

i + +

HEEns + +

B IR 2% NaCl + +

5% NaCl + +

8% NaCl + +

12% NaCl + _

15% NaCl - -

2.3 40 16S rRNA EEFFNELE R
itk SLY—3 545 578 NCBI fifi i blast n It
Xt , N GenBank ##f i H AR A5 A5 A ) A AR UE 7

HIEE  Adi ) Clustal X 1.8 X555 i | MEGA 4.0
TR LEIER G KB T, 458 WK 2, K
2 /R BE SLY—3 Jhli B ZE AT .

Bacillus subtilis PCL1610
Bacillus licheniformis RT7P1
Bacillus mojavensis BCRC 17 531
Bacillus subtilis CCM 1999
SLY-3

Bacillus subtilis BZ15
Bacillus subtilis MO2
Bacillus subtilis NBRAJATR9

Bacillus subtilis AU30
Bacillus subtilis B1-33
Bacillus subtilis EXWB2-14
Bacillus subtilis MJP1
Bacillus subtilis FS321
Bacillus subtilis IM1C6
Bacillus subtilis W-3
Bacillus subtilis 64-3

0.0010 00006 0.0002
0.0008 00004 0

K2 TPk SLY—3 i 16S 1DNA [FI R G R F R

2.4 mEEXE

USRI , FE R R T 10 #k, b 45
6 PR EEEE 1 PR FE A 3 R, TEFTIERY 6 PRANE T,
o v (0, A R T 2 T R TR R R 2 AT TR R A 2
TGP, KA AT B V0 1T I ™= ASOFF 0 R 2R 22
FRRAMER, MBI O WL 2,

F2 B SLY 3 BIEIE

E=N ] B B4R/ mm
Staphylococcus aureus ATCC 6538 23
Bacillus subtilis ATCC 6633 15
Listeria monocytogenes TCC 19114 17
Penicillium citrinum ATCC 9849 15
Aspergillus niger ATCC 16404 16
Aspergillus flavus ATCC 200026 14

Enterobacter aerogenes ATCC 13048 -
Escherichia coli ATCC 8739 -
Salmonella enteritidis ATCC 13076 -

Saccharomyces cerevisiae ATCC 9080 -
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2.5 EFIBEXE SLYS3 PR R M

FEASRIELBE NI T kR SLY—3 43U 1E 4
JER RGO, 25 R W3, 3 W, AE 14°C f 45°C
i BRI () ST BR3P B AR, DR A2 B 45 1 N AR
FRItR SLY—3 ML K, 7= A i M sh =
TMAE 28°C 37°C I R bk SLY—3 ()90 B 4% P % v 9
HAHZEAK, 1 F 37CH RN R £, Itk
P 28°C TR 7% .

R3 FREBENEHK SLY 3 MEEEH I

B FERE/°C 14 22 28 37 45

MHEES/mm 8 14 18 18.5 10

2.6 #Ei4 pH XTER SLY—3 F=iF 14 B i 220

T W AR UG pH X R SLY—3 7 4 A
REYIFm 25 R WL 4. w1ks pH R 5.5 B
TGV, LT A s X2 TSRS T, W
MAG AR, SECEEY B AW, AR 4 ]
DI GG pH K 7.0 B B0 0 M A, PR, AR
WF5E3ERE pHT. 0 S REFR AL AL i pH (B

x4 FEELE pH EX SLY—3 HIHIEF 4820

i pH (A 5.5 6.0 6.5 7.0 7.5 8.0

MHEER/mm TG 18 19 20 17 15
3 g4

(1) DA TR 9 18 v s o 1 — A 0 0
B BB AR SLY—3, JIT 7 B3E P B AT o] o 22 IS
LA T R T, X 2 IS P T T e o B0 A
P AR R HRR T MR M ad AL E AT, TR AT
AR A IR R R ™ A 2 2 R 5

(2) MG TR SLY—3 [ A A B AL b R

% 16S tDNA JE51] He %25 45 5L b H 0 M dhi 52
FLFTF TR 5

(3) dE Xt IR A I EST , & BRI LB
WA RE IR LG 3R bk SLY—3 B}, 914 pH7.0,28 C
PRZ 5% 24 h 5, RIEET= B TG M e

(4) 4YES T B SLY—3 %t G* B B A i
MEIVE T, HA BRI RN N . AR WFIT 4
TEFEXS SLY—3 B MR 40 B8 2R (10 A= 1 2 e vk L 0 g 4l
P R H 707 T BEAT IR A 5T, LAS) ELAT 354 g
JaELilip=e

2 % X #
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Screening and Identification of Bacteriocin-like Substance Producing Bacillus

LI Jun-feng', LI Hong-fang', DUAN Xiao-hui’, SU Feng', TIAN Zhi-gang’
(College of Chemical Engineering, Qingdao University of Science & Technology' , Qingdao 266042, R. P. China;
Yantai Entry-exit Inspection and Quarantine Bureau”, Yantai 264000, R. P. China;

Yuci Substation of Jinzhong Environmental Protection Bureau® , Jinzhong 030600, R. P. China)

[ Abstract] One Bacillus strain named SLY—3 producing bacteriocin-like substance ( BLS) was screened from
the soil polluted by oil. The G " bacteria and molds were effectively inhibited by BLS produced by strain SLY—3.
With the analysis of colony morphology, physiological and biochemistry experiments and 16S rDNA gene sequence,
the strain SLY—3 was identified as Bacillus subtilis. The BLS secreted by Bacillus subtilis SLY—3 has the highest
inhibitory activity when it is cultured for 24 h at initial pH 7.0 and 28 °C.

[ Key words] bacteriocin Bacillus subtilis identification anti-microbial activity
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An Application of Seismic Stochastic Inversion to
Lithologlic Reservoir Prediction

WANG Jian',XIE Hua-feng' ,DONG Hong-kui’
( Sinopec Exploration & Production Research Institute' , Beijing 100083, P. R. China; GNT International Inc? , Beijing 100029 ,P. R. China)

[ Abstract] High vertical resolution impedance can be obtained by seismic stochastic inversion which is not limit-
ed by the bandwidth of seismic data. Through stochastic inversion, not only the high resolution impedance, but also
the gamma ray, porosity and other lithologic parameters with physical properties of rock can be inverted. Real case
application indicated that reservoir prediction results with higher precision could be acquired using the approach of
seismic stochastic inversion.

[ Key words] stochastic inversion well-controlled high resolution processing lithologic trap
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