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The Sequence Analysis o Signal Peptide of 0 - amylase from
Bacillus licheniformis and Its Secretory Characterigic
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Abstract : The gene encoding a hyperthernogabled - amylase from a Bacill us licheniformis grain was cloned in pET
- 22b transcription vector containing T7 promoter ,and expressed in  Escherichia coli BL21 (DE3) cdlls. The recombinant
drain can secret the active recombinant enzyme into the medium. These indicated the Sgna peptide of this Bacillus 9.
oould be recognized by E. coli secretory sysgem. At the same time ,the dgna peptide secreted sveet protein nonelin from
periplasm to the medium too. This sudy gives a theory support for other foreign proteins expressed in E. cdli through the
use of this sgnd peptide.
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2 a BORERLI-SInIG
pUAM (
a - ) pET - 22b 1.2.5
NOVA GEN ( 17 ) 100 L LB 500 L ,
1.1.2 Ndel Hindl- 37 5h  ODexo 0.1
Il TADNA PolyresDNA 20 mmol/L 2,4,6,8,16 h ,3000x
TaKaRa ; Protein Marker g 15 mn PMSF
; 1.0 mnol/L ,Pepgain- A 1.0unol/L ,
Promega (10 mg/ i
1.1.3 LB ,1.0 mmol/L PMSM ,1. Op nol/L Pepdain- A 50
, LB 1.5% mmol/L Tris- HA pH 7. 0) , 2m
LA LB 50
Mg/ LA ; 1mg/ L DNase 30 mn 12 000 x g 20
1% LA , mn ,
100 o/ ML
1.1.4 PCR PCR 1.2.6 a -
A 5 - AACATATGAAACAACAAAAA [6] EPS(Ehylidene 4 - nitrophenyl
CGCCTTTACG- 3, Ndel ; B5 - -0 - D - mdtoheptaos de) , 37,20 mmol/
CCAAQCTTCCTGAGGACTGATAACACTITG - 3, L pH 7.5 Tris- HA ) )
HindllI ; C5 - AACCATGGECCQCT- 4 - nitrophenyl , 405
CCTECAGAATEAGG- 3, Ncol ; nm
1.2 2
1.2.1 DNA B. licheniformis DNA 2.1 a - pETAM
DNA [3]
1.2.2 PCR a - pUAM , A B
110 x PCR 5ML ,2. 5 mmol/L dNTPs 2L , PCR , 0.8%
10U ol /L A B 2uL pUAM 1 (1 , DNA ,
ML PolyresDNA 1ML 50 1.7kb, ATG a -
ML 195 3mn;9%4 30s,63 30s, PCR
72 3 mn,30 , 72 10 min PCR ,  Ndel Hindlll
a - , pET - 22b Ndel  Hindlll
110 x PCR 5L 2.5mmol/L dNTPs2uL 10 , , TADNA ,
M ol/L A C 2pL pETAM 1ML pETAM( 2) Ndel
RolyressDNA 1uL 50p L Hindlll ,
195 3mn;94 30s,60 30s,72 a - T7
30 s,25 , 12 5mn 2.2 O -
PCR , a -
3 5
1.2.3 DNA DNA ., +1  (Ala) +18 (Ap)
,DNA : (6] N
[5] ,
1.2.4 29
1% LA 37 3 , 2. -4,-7
. - K , E. cdli LepB
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Fig.1 PCR products o B. licheniformisa - amylase gene
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Fig.2 The dructure o the expression plasmid

-29 -21
2) f-Met Lys GIn GIn Lys Arg Leu Tyr Ala Arg Leu Leu
1) ATG AAA CAA CAA AAA CGG CTT TAC GCC CGA TTG CTG
-17 -7 -6
2) Thr Leu Leu Phe Ala Leu Ile Phe Leu Leu Pro His
1) ACG CTG TTA TTT GCG CTC ATC TTC TTG CTG CCT CAT
-4 2 }+
2) Ser Ala Ala Ala Ala Ala Asn Leu Asn Gly Thr Leu
1) TCT GCA GCA GCG GCG GCA AAT CTT AAT GGG ACG CTG
+10 +18
2) Met GIln  Tyr Phe Glu Trp Tyr Met Pro Asn Asp
1) ATG CAG TAT TTT GAA TGG TAC ATG CCC AAT GAC
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Fig.3 Nucdectide sequence( 1) and deduced amino
f*quence(2) o the 5 region ofd - amylase gene

2.3 pETAM
pETAM E. coli BL21 (DE3)
E. coli BL21(DE3)
, 1% LA
, pET - 22b E. coi BL21
(DE3)
37 2d , - Kl ,

; ( 4

skl ?

.BL21(DE3)/pETAM;  .BL21(DE3)/pET- 22b
Upper. BL21(DE3) / pETAM ; Down. BL21(DE3) / pET - 22b

4 BL21(DE3)/ pETAM
Fig.4 BL21(DE3)/pETAM on a LA plate
containing 1 % soluble garch
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Fig.5 Amylase activity in E. cdi BL21(DE3) transormed
cells pETAM expresson plasmid under lactose inducing
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PCR , 100bp o -
«C ) Ndel  Ncol ,
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pEAMO ( 6 ),
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, 5h 24h
,  DS- PAGE
BL21 (DE3)/pETMO :
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Fig.6 Condruction o recombinant

expression vector pEAMO
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1. Molecular weight merker ;2. pETMO ;3. pEAMO
7 DS- PAGE
Fig.7 SOS- PAGE analysis o the supernatant
fluid df recombinant grain
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