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Tab., 1 Bacterial strains and plasmids

Bk Strains " #HE Genotype. KR Sources

- E. coli IM101 thi proAB strA supE Pasteur Institute

B, subtilis QB1130 metB Sac321 artl909 Monod and Jacob

amy" Institute

Fkr plasmids

pUCi1s Amp" Pasteur Institute

pUB1s8 Km’ Dr, Doi

pPL703 (Spacl) Neo" Cm" Dr, Lovett

pPA222 Amp” amy* This laboratory

pUCS4 Amp" This laboratory

pUCPS7 Amp” This laboratory

pUBALl Km"™ amy- ~ This laboratory

pPSA1s Km" amy* This laboratory
1.2 B{Rx

KBHERNHERENEFAL-WE, BERERIL-BBMNLsPEERERTE
F, BHEFHERZZHEHLAGM [ RGM [REFRE),
1.3 XERA

RilgEPst I, EcoR I, Xba I, Hind§ #(GIBCO-BRLAR =&, T4DNA
A&/, dATP, dCTP,dGTPRATTP%New England Biolab, /A&, Bal3l,
T4DNAZE#ERREZEYTRARNRYE, KAEFLSTARA. KN SRR KR
B 5 . ‘
1.4 DNAWSAK, st S5kE

FUORIDNA R BRE SR 05 13O0, 3R15 A9 32 1 Sepharose 4B E T
ik, BRAARERIRADolymk (), DNARGIBFBMSERAME B A 5lig
BEREXE, AXEYTHEEBRE 1.5 mlE 0, N2 SARBELE BT
ERBTEH,
1.5 MERERTE-ERRERSESFEINEARE

HERRWERFFCIRAZERAGRMEY W, Kan WZBREER, %E5F7F)
HEJNNEERE Y T3MREN, Fmn LPstlyyn, o7/t .
16 DNAMEEREL

DNAg#EEME L EManiatisf 515, KB Bi¥E L Cohenfy 53 (), &
EIF L2 B pizizen B ),
1.7 ENREEEESRMNONT HIONE

KL ERBRAES 1 AR OEKLBER b, 37CH &, #L-Klikx
EWEIANYAR, AELIAEGEREGNIENBHERE. - ENBENINERH 3,

s
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Fig,1 Construction of plasmid pUCPS7 |
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Fig.2 Restriction patterns of plasmids

pUCPS7, pPSA18 and pUBA1

pUCPS7/EcoR [ +Pst ]

AcI857s7/ DNA/Hind X
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pPSA18/EcoR | +Pst]

pPSA18/EcoR I +Hind

pPSA18/Pst]

pUBA1/Pst] +HindX
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5' ~GAATTCTACACAGCCCAG TCCAGACTATTCGG CACTGAAATTATGG
GTGAAGTGGTCAAGACCTCACTAGGCACCTTAAAAATAGCGCACCCTGAA
GAAGATTTATTTGAGGTAGCCCTTGCCTACCTAGCTTCCAAGAAAGATAT
CCTAACAGCACACGAGCGGAAAGATGTTTTG TTCTACATCCAGAACAACC -
TcmcrmmccrmwMMGCAMAAGMG@MTcuc

AAGGTG2GGCATAATS TG TGGAATTG TG AGCGGATAACAATTAAGCTTAL

Spacl Prom. synthetic signal sequence
GGQGQTGATCTAGAGTCGACCTGCA‘ ATG ATT C AAA CGA AAG
rbs e gln lys arg lye

CGG ACA GTT TCG TTC AGA CTT GTG CTT ATG TGC ACG CTG
arg thr wal ser phe arg leu val leu met c¢ys thr leu

TTA TTT GTC AGT TTG CCG ATT ACA AAA ACA TCA GCC TGC
leu phe val ser leu pro ile thr 1lys thr ser ala cys

A-3'

3 Spac [ HEITFHERAESHFIINEEREFS)

Fig,3 Nucleotide sequence of the Spac I promoter and the synthetic signal sequence
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Fig.4 Construction of secretive expression vector pPSA18
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B KK RIKpPSAIS, HHRFRSLHEFEBD224 B2 AMM, EHRIETR L
FAEBBEAEELT, RIRFRA EcoR 1, Pst [ KB THB—4 0,4Kbigy /N
BB (ARESEFTMHPst 1A, £5Spac | BHTFEBFEE LRB—4,
FIPst | REEIERE S FREERFFIUA ) ,FPst 1 Hind I WEYFE3 1.6Kb i3z
BROHBIE (E2 ), XERFRpPSAISRBRR KIIK,

2.3 WMREBTFR-RONEEEHRTFEPONE

HHRMNEARMN pPSAIS %L AR QB1130 (amy”™ ) MBSEEN, & &
5ug/ml-EIBEM 1 B HEBIEHHLBER iz Km® RISH B &%, SIE
Km 8L T, 90% L L#EEFIMsh 4 1 M B, WA EMBIARELTh 4 B R
b, SREBDSITEIES EWHHEERLCTFRERAE pPSAI8 (M2 ), #HHE
FF#IQB1130 (pPSA18), RN UAEMEZREEN (HEFELASNADFREA S
P31 ) W RRpUBA3SH S S #QB1130 ( pUBA33) & & S B 52 S 5 (A i B pl o7
Bk B EHB101(pJo7)EXM B, i Esml L-PNipkestsE, 37°CHESIEHE 240, A=
WEKGRRENEEF DR RN (BERERAR ) REIEH SRAE?2,
AEHTR, EHRNEARSGD (pPSAIR) EMBERRNEXKTIREBEAS TN
( pUBA33) i 2 {215 E.90% L1 E107= 345 ik ZE Badh.

P ESERER, RNWENEANSRAGETRENSMIMNIEENIIE HX
BAEMEREREFERRE LMY RS T &5,

K2 HEHG XM E LGNS AR T IHEE)
(pUBA33feplo7 2 ¥ AR 2 A FhB TAMNG NG LELARN)
Tab.2 Amylase activities in cell pellets and culture supernatants of

B.subtilis and E,.coli clones

Amylase activities

Clones (u/ml)
Supernatants Cell pellets Total S(";g';tlon
B, subtilis QBl113¢
(pPSAl8) 99.40 10.90 119,30 90,44

B, subtilis QBl1130

(pUBA33) 56.79 5,208 62.00 91.6
E, coli HBlol

(pI07) 2.32 28,22 30.54 8.22

pUBA33 and pJ07 are plasmids haboring the total amylase gene with promoter

and signal sequence
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Construction of Secretion Vector pPSA18 and Expression
and Product Secretion of B, licheniformis
Alpha-amylase Gene from B, subtilis

Zhang Tianyuan® Luo Jinxian Li Wenging

Abstract Studies on protein secretion are of great importance for the synthesis of
foreign gene products in Bacilli on an industrial scale, We report here the const-
ruction and use of secretion vector pPSA18 in B, subiilis, The vector was
constructed by ligating spacl promoter of phage spol, synthetic signal sequence
of alpha-amylase gene from B, amyloliquefaciens with plasmid pUB18. The alpha-
amylase gene lacking promoter and signal sequence of B, licheniformis was
inserted downstream of the promoter and signal sequence on the constructed sec-
retion vector to result in plasmid pPSA18, pPSA18 was used to transform B, subtilis
QB1133 and screened on LB plates supplemented with 5ug/ml kanamycin and 1%
soluble starch, All transformants secrete amylase into the medium, indicating that

the constructed vector is functional in B, subiilis,

Keywords Bacilli subtilis, secretion vector, alpha-amylase, gene expression, pro-
duct secretion
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