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Characterization of Ther mophilic Srain Sy-14 with Capability to Lyse Bacterial

Cdls

SONG Yu-dong, HU Hongying, X1 Jinying

(Divison of Emvironmenta Microbiology, Environmenta Smulaion and Rollution Control Sae Key Joint Laboratory, Department of
Environmental Science and Engineering, Tsnghua Univerdty , Beijing 100084 ,China)

Abgtract :One spore-forming thernophilic bacterid drain SY-14, ilated from sawage dudge conpod , showed dgnificant cepahility to lyse
bacterid cels. The drain was idertified as Geobacillus 9. based on norphologica characterigics and horrology iderttification of 16S rDNA
sequence. The optimd tenmperature and pH for groath were albout 60 and pH 6.0 7.0 regectively. The culture sipernatart of SY-14
showed Iytic activity againg both intact and thermd inactivated bacterid cdls, and the cel lyss percentages a 6 hours were 70 % and 85 %
repectively. The Iytic activity of the culture supernatant decreased dgnificantly eter heat trestment , which irferred the Iytic activity mainly
derived from extracelular Iytic erzymes of SY-14. The Iytic activity of the culture supernatants of SY-14 increased sgnificantly during the log
phase in the batch culture process, and then decreased quickly dter the maximum activity was reached. The culture supernatant of SY-14
showed Iytic activity againg dl the five teted Gamr negative grains and me teted Gamrpostive drains.

Key wor ds:thermophilic bacteria; lyss; extracdlular enzyme; Geobacillus . SY-14; dudge trestment
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1.1.1 .
pH 4.0506.07.08009.3 10.0
Sy-14% Escherichia coli LB SY-14 ,60 24h,
WR 600 nm
1.1.2 SY-14 pH.
LB : (OXIOD) 10 g, LB
(OXIOD) 5 g, 5y, 1L,121 ,20min (10 000 r/min,10 min) SY-14,60 120
5g, 1049, r/min ,
5g, 1L,121 ,20min 600nM ,
E. cdli ‘LB 1.5
E. coli WR, 24h (37 140 r/min) , 12h SY14
pH 7.2 . 2% 121,20 min , 1% ,60 :
2% (10000 r/min,10 mn ,4 ) ,
: 0.24m ! ,
Micrococcus |ysodei kticus (CGVICC 1. 634)
24h (30 140 r/min) , pH 7.2 1.6
, 2% 121,20 min LB
2% 37 (30 ) 140r/min 24 h
49l Tss 12 h). (10000
121 20 min r/mn, 10 mn,20 ), pH8.5 0.05
4% nmol/L Tris HA 2
2% .
‘LB E. coi WR, 1.7
4d (37 140 r/min) , 11 , pPH7.0, 2.0m ( TisHA
121,20 min ) 20n ( :
1.2 E. cdi WR) ( 540 nm
[22] 0.6 0.7, 4.0nm) 60
. ) 540 nm
1.3 DNA 16S rDNA ’
, (A)
12h SY-14 (Ao) RA,
[z DNA |, DNA , RA. = A/Ao
. F27 5-AGAGITTGATCCTGGCTCA-3 ot
R1492 5 - TACCTTGTTACGACTT-3 PCR , a.,
(50 UL) : Buffer (10 x) 5UL,M¢* (2.5 a. = (1- RrRA) x100%
mmol/L) 2WL, dNTP (2.5 mmol/L) 4pL, (10 , b
pmol/mL)  0.5ML |, Tag (5 U/mL) 0.24L , fa
H,O 37.8UL. 95 10min;94 60s,55 ra = (RA, - RA))/(tz - 1)
40s,72 60 s, 30 ;72 5mn,4 0 5h Sy-14
16S rDNA , Unit , 1  Unit
1.4 540 nm 1mn 0. 001.
LB SY-14 , 50 55 )
60 65 70 75 80 24h,
600 nm SY-14 2.1 SY14
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SY-14 , , ( E. cdi M. lysodeikticus
), (0.8 0.99Umx (4 5)um, (v, SY-14 E. cdi
E. cdli M. lysodeikticus .S¥14
) , , SY-14
SY-14 , )
(a) E.coli (b) M.lysodeikticus (c) BT
1 Sr-14 E. cdi M. lysodeikticus LB 60 12 h ('x1000)
Fg.1 Jearances around the colonies of SY-14 on agar plates containing E. cdi celsor M. lysodeikticus cdls and
microgrgph ( x 1 000) of dained cellsdf SY-14 cultured on LB agar dant a& 60 for 12 h
SY-14  16S rDNA , 5
GerBank 1 -8 LBEFRE A WHREEREERE EHB
, 99 % g
. Svi1a 3
( Geobacillus 9.) .
2.2 SY-14
SY-14 LB 60 %
, 10 37
.SY-14 LB pH 6.0
7.0, pH4.0 50 pH>9.3 3
2 Sy-14 2
S¥14 LB Fg.2 Qowth curvesdf SY-14 in LB broth and centrifugation supernatant
60 120 r/m n 2 of medium for Iytic enzyme production in this gudy
. ,SY-14 5h
8 h , ,SY-14
Sy14 2 ,
26 min( ) 14 mn , SY-14
(LB ). 2 , , SY-14
. SY-14
) ,  SY-14
: ( ) (121,20 min)
LB , SY-14 ( ) E. cdi WR ,
LB 3 . , ,
2.3 SY-14 ,6 h 70 %
SY-14 E. cdli 30 %,
SY-14 SY-14
24 © 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Table 1 Lyds sendtivitiesdf different bacterid grainsto

fresh cuture supernatant of SY-14

SY-14

Escherichia cdi WR

E. cdi CN ATCC700078

E. cdi CGVICCL. 3373
Pseudomonas nitroreducens J5-1
P. aerugincsa CGVICCL. 860

Badillus suttilis
Rhodococcus 9. RR1
Arthrobacter globiformis ATCC8010

M. lysodeikticus Heming CGVICC 1. 634

Staphyl acoccus aureus
Corynebacterium gl utamicum JGM 1321
Sardna .

+ o+ o+ |+ o+ o+ o+ o+
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