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Isolation of SaltResistant and SakalirResistant Pectate L yase
Producing Strains and Its Cultural Conditions

Zhao Q ingxin"°, Han Fengm ng’

(1. College of Life Science and Biotechnology Y andhengTeachersUniversity Yanceng 24002 China)
(2 KeyLab forMicrobalT echnology in theSchool of LifeScience Nanjing NomalU niversity N anjing 210097, China)

Abstract One pectate lyase producing strain ZQX8 was separated fran the salna soil nYancheng Na
tbnal Grus japonensis N ature Reserve  Jiangsu Province Thiough modality of bacteria specilty in physt
olog  and bbchemical] and 165 DNA, we dentified the bacteria to be Bacillus subsilis The results
show ed tat the m ost optim al culure conditbns of ths bacterim was ncubating at 37°C, pH 6.5 with
0. 1~ 0 25mol/LNaCl But ncubatng at 0.5~ 1. Omol/L NaCl and H 7~ 10, the strai could still
gow, and ths showed that the stainm ghthave endurity aganst salt and sakali The strain could secrete
pectate lyase with enzyme actwity 4U /mL medim. The optim substrate of th& enzym ew as polygalactr
oni acd and he optim conditbns was 40~ 60C, pH 8~ 10. The activiy of the enzym e still ram amned
at the higher concentration of 600mmol/LL N aCl The enzymem icht have both salt resistant and sakalr
resitant property

Key words salna soil Bacillus subtilis pectate lyase salt res stant salkalt resistant
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, Bacillus chrysanthani  Bacillus subtilis
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Z0X8 :

1 SEES AR TT v
1.1

1.2

1.21 EHEEAHA

S5¢g 10g 10g NaCl10 g , 1000ml, H 7.0~ 7.2
112C 30mn
1.2.2 RIRBRRAEEE A B iF itk A
(Sema)d g 10gNaCl110 g 15~ 20 g 1000ml, H 7.0~ 7.2 112C
30m in
1.3
1.3.1 #ALENEE
, 37C, 200 r/m n

10h , SmL 100 mL s
10 h
1.3.2 R RER EAE 8 = A H 69 Bre b
10h s , 37C 10 h ,

1.3.3 R IRBR 3L Bahg H M 2

, LB (H 7.0NaC1 0.15 mol/L),
37C 12k 500 mL 6 000 g 25C 10m in ; H 7.Q 20mmol/L
K,HPO,, 2 1% 20mmol/L K,H PO, 37C, 200 r/m n 24 h ,

1000 g 4C 10mn . , :0.5mL
, 25mmol/L NaAAc/HA ¢ 25mmol/L Tris HCI (H 3.5~ 11), 0. 1% , Immol/L CLl
200UL  ,  40C 10min'”. . 1mL 0.02mol/LHCI : 235 nm
. mn 1 Bmol ( unsaturated galacuronic
acid) . 235mm, 4800M e an” .
1.4
1.41 BEER
1.4.2 %4 124 i %
(V. P)



1.4.3 16S DNA ¥ &

12 13 .
DNA San brook 2168 DNA "I sense priner CCTAATACAT-
. . . . . 14
GCCAAGTC, antisense priner CGGCTG CTGGCACGTAG, Suzuki G iovannoni t ).
NCBIBLAST (http //www. ncbi nln. nh gov/bhstx/ndex himl), 7ZQX8 16S DNA
16S DNA, DNA DNAMAN
1.5
1.5 1 38 & ZOX 849 %
70X8 , LB , 0D 0.05 15C, 20C, 25C, 30C, 37C
45C, 200 r/m in s
1.5.2 [ 3 20X88 #h
70X38 , LB (LB 20mmol/LNaA¢  20mmol/L K,HPO, pH
4~ 9.0). oD 0.05 377C 12h  6h  ODgo nm
1 ZQX8
Tablel Themodality clbne physibbgical and b bchen ical characteristics of ZQX8 strain
X8
(V. P)
2 ZQX816S DNA EF570117 Bacillus spp 16S IDNA
Tablke 2 Aligment 0fZQX8 16S DNA EF570117 and different Bacillus spp 16S rDNA
RNA
AB286650.1 Bacillus subtilis gene r16S RNA, partial sequence 784 784 100% 0.0 97%
EF433403. 1  Bacillus subtilis vuh%p. spizizenii strain BCRC 10447 16S rib osan al 784 784 100% 0.0 9%
RNA gene partial sequence
EF433402. 1  Bacillus subtilis sybsp spizizenii stra n BCRC 17366 16S rbosanal 784 784 100% 0.0 9%
RNA gene partial sequence
DQ207730. 2 Bacillus subtilis stain CQM 1999 16S rbosanal RNA gene¢ can- 784 784 100% 0.0 9%
p kete sequence
EF032678. 1  Bacillus subtilis stram AU30 16S rbosomal RNA gene partal se- 784 784 100% 0.0 9%
quence
DQ219358. 1 Bacillus sul?nlw subgp. spzizenii stain PDA 168 rbosanal RNA 784 784 100% 0.0 9%
gene partil sequence
AYS553095. 1 Bacillus subtilis strain MO2 16S rbosanal RNA gene partial se- 784 784 100% 0.0 9%
quence
AY 162133. 1 Bacillus subtilis stran BZ15 16S ribosanal RNA gene partial se- 784 784 100% 0.0 9%
quence
AY 162132. 1 Bacillus subtilis stranMA 12 16S rbosanal RNA gene partial se- 784 784 100% 0.0 9%
quence
. L - »
AY162131. 1 Bacillus subtilis strain BIP6- 1 16S rbosanal RNA gene partil 784 784 100% 0.0 9%
sequen ce
AY 162128. 1 Bacillus subtilis stan HAZ14 16S rbosm al RNA gene partal se- 784 784 100% 0.0 9%
quence
AY 162127. 1 Bacillus subtilis stainHAZ2 16S rbosmal RNA gene partial se- 784 784 L00% 0.0 9%
quence
AY 162126. 1 Bacillus subtilis strain GA1—- 5 16S ribosanal RNA gene partil 784 784 100% 0.0 9%
sequen ce
DQO71266. 1 B‘uc‘les subtilis stram CICC 10159 168 rbosoma IRNA gene par 784 784 100% 0.0 9%
tia | sequence
AF318900. 1  Bacillus subtilis strain N10 16S rbosmal RNA gene partial se- 784 784 L00% 0.0 9%
quence
AF333249. 1 Bacillus subtilis 16S rbosmal RNA gene partial sequen ce 784 784 100% 0.0 97%
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1.5.3 3HKRE M ZQX8E K& ®F:

70X 8 , LB (fH 7.QN«l1 0~ 3mol/L). 0D
0.03 37C 12k 6h  ODgyo nm
2 4
2.1

X8 4U mL
Bergey ( 1) X8 . 165 DNA \

R PCR 16S 1DNA , NCBI accession number EF570117, B last , 70X8
16S DNA Bacillus subtilis 16S DNA (AB286650 ) 9o ( 2), Bacil-
bus 9% 70X 8
2.2 70X8

H  NaCl 70X 8 \ 70X8
35~ 37C(1A), 30°C ; H 65 pH 7~9 ,
, [H<5.5 , (  IB); Nl 0.1~
0.2mol/L(  1C), 0.5~ 1. 0mol/L NaC1 , 70X 8 ,
=I] =397 mbh - 437 -6 h
£ 4] iz £ 45 =2h N ] =212 h
g . g 253 g 301
ol g 55 @ 2.5
¥ 27 = 201 X 207 .
& \ ' = 15 B 157 f
R 17 ﬂ R 107 R 101 !
1 [] \ 0.5 0.5 ;
| e e e SN 1 X By e 1ALA 0.0 - PP
24 26 28 30 32 34 36 38 40 4 5 6 7 8 9 00 05 10 15 20 25 30
i BE/C PH NaCl ¥ FE/(mol/L)
A:ZQX8 2 LB Hi3r 4 fE R R BE T 55 3%, 4r 5 7E 6 A1 12 h JF K.
B:ZQX8 & LB ¥ #r 5 , 7E AR pH T} 3%, 4+ HI7E 6 1 12 h f5 ki,
C:ZQX8 /& H LB H#¢ 4 , 7 A [ NaCl ¥ B F 35 3%, 4+ 5I7E 6 1 12 h J5 k.
B 1 JRE.pH # NaCl 3 ZQX8 4 € ¥ M
Fig.1 The effect of temperature, pH and NaCl concentration on the growth of ZQX8
2.3
, 70X 8
, ) 45T, pH 9.Q 7.3k
0.35U /mg . Ca" ZQX8 ; Ca” ,Na'
250 mmol/L . X8 ( 3), S5mmol/LCa",
250mmol/LNa" 12. 72U /mg 0.3~ 0. 6mol/L Na' , 70X 8
., LMot Mg 70X 8 . 70X 8
3 iR
70X 8 . Z0X8
40~ 60C, H 8~ 10 s . ,
, 70X 8 , Ca , Na' 250mmol/L
. 7QX8 ; 300~ 600 mmol/LL Na’ , 7QX8
:Mn”" Mg 70X 8 ,
, Na' ; Ca’ Na Mn" Mg2+ s s
s s A. niger A
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Table3 The effect of differentmetal ons on the activity of crude pectate lyase from ZQX8
/(U/mg) /(U /mg)
control 0. 02 1 0mM Na* 10. 51
1mmol/L C a2+ 7. 20 20mmol/LN a*, Smmo /L C a2+ 10. 50
2mmol/L Ca** 10. 35 40mmol/LN a*, Smmol/L Ca** 10. 53
Smmol/L Ca** 12. 40 @Ommol/LNa*, Smmol/L Ca®* 10. 53
10mmol/L Ca®* 0. 10 8 mmol/LN a*, 5mmo /L Ca®* 10. 56
I mmo /L M n?* 0.25 100mmol/L N a*, Smmol/L Ca** 11. 56
2mmo /L M n?* 0.4 150mmol/L N a*, Smmol/L Ca** 12. 70
5mmo /L M n?* 0. 45 200mmol/LN a*, 5mmol/L Ca** 12. 78
10mmo VL M n?* 0. 02 250mmol/L N a*, 5mmol/L Ca** 12. 72
lmmol/LMg* 0.15 300mmol/LN a*, 5Smmol/L Ca** 5. 60
2mmol/L Mg+ 0.23 350mmol/LN a*, 5Smmol/L Ca** 5.55
5mmol/L Mg+ 0. 37 00mmol/LN a*, 5Smmol/L Ca** 5. 54
10mmol/L Mg* 0. 03 00mmol/LN a*, Smmol/L Ca?* 5. 50
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