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B E.EEHECIEZHABER LIFS 80%H M €, DEAE-Sepharose 1 CM-Sepharose B
WABMBHIL - FHME, SDSPAGE BT R B —r&W, 7 F B2 N 30kD. U plJ699
BEAK, S, lividans TK24 B ETHE SR ECEAFRER M 3000 M HAETHBEHEN 1L
BESELET .U RE, FIWFEEH—1 903bp T ORF.H GC% F 68.33% , FBF
B GCUH M O5.6% . MOSBREENMALINIE, SEHNEOERTRENRRE.
X@EW: FEMN, 4, SHTE, 86

RESHS:Q939.13 X ERID A YRR E 0001-6209 (2001} 02-0186-05

R 254 SR — IR B A R R R R E S A RY L S T o o RO R (o
PA) BERMBUTFEREREN (scuPAMZBAETH B RERBUENESYD
(APSAC) , BrEMAFER, MBERNEH ARG E R MFAR R KT RANFE T F ik
B, RULAES ENEEAIREOBREEY FRATRAEANEANEK LR
AUEREMBRGGHITREN IR, SERETEERAAHEGRYRNERERRE,
HEBWE CI602 REAXREMEINNE-LEABFEEYEOAR . FXRBETARARER
PALAFEBHTERRREEEASTE.

1 A Rfo bk

1.1 ##

1.1.1 EHRREE: KBEHEDHS AN EIE, “AFEHNEEW 662 i E
BHESD, BEFTFHEEA Streptomyces lividans TR, KB HE /R ERETRAE
pl16991%) , pUC1813130 pBluescriptSKI 1 h & & R 4% .

1.1.2 BEFE . IBHEFELZ LM IMH AEERENE T VYR 25 T EEER
10g. B T 9%} 20g . KH,PO, 0.5g.MgS0, 0.5¢.CaCO, 3.0g, EEZE 1L,pH7.0(FAE & &
BIEmin 1.2% 3 0E).

1.1.3 RER . EFEFBE(Amp), HELE R (Tsr)o

1.1.4 Be#n k). FF B BB 04 N 10 B8 Fn TADNA % 8 88 20 TaKaRa 2 A 7™ ik, X-gal.
IPTGHIZERT TENHEN Promega A FIF= M, B0 B.4 M 28 & 9 AR 38 (65
) EPEE AW H SR E T S, DEAE-Sepharose Ml CM-Sepharose J& Pharmacia 4

TERRIEHE
fERMA R BO971-), 58 WAL A MLBRE, TRARFTEYHFA.
o 9% B X8 :2000-01-31, 4 B B ¥ : 2000-04-20
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Gl

1.2 FHiE

1.2.1 SEMEEMRE . SRR 17 RET, URBEEFERHIRHE,
BUATABERORN BATFARECRRFREARBEHED B8CHERLSE,

BEBRRETHEECFRETF IICHRE 16h, RBESEEAFR LA EHE B A,

1.2.2 SFBHEAR . BERNEBERTFERT 2S0mL =ZAMA K SOmL ZEEFHRE P,

28THF 2, BEMNESL=ARAN IL REHFEP, 28CHF 4d. BLKERE

L RO R

1.2.3 BEOBRKEGEREENS%, 0BBKEN 12% , 2 B3 ]1#17.

1.2.4 #BHELDNAMER . SBRIM6]1#7T. '

1.2.5 HERFRERAHESHA . BRIXM61#HT

1.2.6 DNARF :RABASIYWE PE AR WL A W FN E#1T,

2 ZRFitw

2.1 HBEABRMASEAL

#BE 3662 1R B T 4000r/min, B> 30min, P& A RBREZE 80% A, B
3mool/L EBKEY pHEZE 8.0,4C ## B ad % ,8000r /min, B> 30min, WERIE,BFHE
WA, pHB.0 50mmol/L B MEZEWHEEN. W EWEHWHAER L&A pHS.0
50mmol /L B B £ 2 vh ¥ F % £ DEAE-Sepharose £ (2. 6cm X 52cm) , Fi [7) 86 28 vho vk 3%,
Wi 48 75 ¥k B 4 YRR VB, 12 % SDS-PAGE B R i AW &4 F B 295 40kD 70 30kD & £ Bk
#ED,KPOD RPIHZHREVBRSHESWEHBRBRNERX, FERETREE
FHRMBAK,% pH6.0 20mmol/L BREZEMMAE S EN, L ARBER B R EHH CM-
Sepharose & (1.4cm X 21cm) , FE 18 R 28 w0 2% 47 4% 4 56 BE 6 B (NaCl 2% BE M 0~ 0. 5mol/
L), REBEEMR VR ,12%SDS-PAGE BRE AW E—1 30kD K/ EZRE(RA2),
RERGETRENGHAE,

kD

- 94.0

- 7.0

pRne - — 430

s . -310

, ‘—14.5 - 145

B 1 DEAE-Sepharose ¥ 85 {1, /5 i £ 35 B 8% B2 i 3k B 2 CM-Sepharose B 28 £L /5 F 45 ¥ B8 B i 3% B
Fig.1 SDS-PAGE pattern of the purified Fig.1 SDS-PAGE pattern of the purified
protease after DEAE-Sepharose protease after CM-Sepharose
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22 AERERNTE

2.2.1 SHREREAFEMNEIN . CYREAEBRTEFAABITH/ BEEH S B EN plJ699
B8R, pl]699 K —Fr IR UL IE 2 85 i BB 846 B B Bel [ BEYVIJS =4 F % Skb K B,
—RETABEEERN T, WRAIAIFFIMNEELRESE Y3 ER/EHER FRE
FEBSBEDNA FBREREEAN BRAREEEMNAFEETH~ERNME, AR
HHREE TRE CFIIEERATEEER, A UL TSGR DNA K &,
REEEE 3662 H9 5 DNA £ Sau3A 1 4 8EW, Bk B U 4~ 6kb 1 H B, 84k pll699 £
Byt [-EcoR | BUEGLD, B3 3k M i Skb #{k B B E AR fe 5 BE B TADNA & BERgiE 3%,
BB E S lividans TR24 MRERE, WRBLT AR E§E KRB E &K FZE(Thio
S0mg/mL) M4 AP 28CHEFABI A, BB IMEEEFRERERE THEEALR L
S, A 3000 T REALFHRET TR ESEBENEL T B H L FHES,
&R pGY1, B EEHFHTR P &A 6kb K/AMSNE A B, ¥ pGY1 B 4L TK24
RAERE, BINELTFEEFRSHAGTEBERE.

2.2.2 HEBEAMFFIUE N pGYL L# 6kb 4B K B Hindl 9 F , & &8S
pUCI8 L, &4 pGY2, Y AT E g M 3, pGY2 £ BamHI B /5 18 3| B & A8 [F] &
ANEIEY 4.5kb B, % & BamHI-BamHI #MNE H B, 55— 4 4.5kb H B IE4 B F
B 2.0kb ##4k pUCI8 2.68kb, AT EMNAHFEMHEME LA T H P~ B, ik E ik iE
FEHREYS plJ699 MK S8 54k S. lividans TK24 FEF K, A LR FERL NS
HTHBEEREE, FH R THEE, AF R RELT D4 9 EBEE DNA, S
REANBEENEALTPRRAERNEH 4.5kb SFR A B plI699 BEAFE, ML
EHHEFAT RIS ER A EHE 2kb SR A B R 84& pUC18(2.68kb) &Y pIJ699 &4 /&
¥Lo T BamHI-BamHI4.Skb WS E R BRSPS E MBI FHEWER., BB EE
£ pUCI8 L, W& R pGY3, HH pUCIS #ITE R, 20 F %W E Pstl-EcoRI 2.2kb
FBEMEFTESEEHWEE, & Pstl-EcoRI 2.2kb 3 W pUCIS, f1 4 H pGY4. #
pGY4 LY 2kb MR B Su B Pstl-Apal 0.5kb, Apal-Apal 0.8kb #1 Apal-EcoRI
0.9kbh =14~ B e 47 7 W8 DNA ¥,

plasmid H E A A P B S P H
POY2 e ————————ee
B E A A 2 B
PGY3 e ———
E A A P

pGY4 —e———

1kb
b S— L 1

B3 HEHEN pGYZ K HAE FH B & o f i 5 | g
Fig.3 The restriction enzyme map of pGY2,pGY3 and pGY4
= DNA of S. Hividans 3662; —:DNA of vector; = :Transcriptional direction;
E:EcoRl; A:Apal; P: Pstl; B: BamHI; 5: Sacl; HiHindll .
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2.2.3 AWMEROETRTSMETEHRN pCY4 FOUFHADTREREERL
WRFIH 2171 M RERFY(E 4),

1 GAATTCCGAACATTCCCGGCCAGTGGGCGGACGACGGTGACGCGGTGGTGCTGACGGCGECCGAAGGCCACGETCTGAC
80  GTCGACGGGAAGCCGTTCACCGGUGAGGTCCOCCTCGACGCCGACCLGGGACCOGTGACC GEGGCCCGCETCCCGGTAGS
160 CGAGCGCCGTCTGGTCGTCCTCGTCOGCGAGGGTGTCAGGGGCE TTCGGGACTACGATCC CGCCELGCCOGELCOCCAGE
240 CATTCAAGGGCATCGACGCCACGOCCTACGAGCCGCGCTGGTCOETCGAGGGCCACT TCACCCCGTACGGLGAGGGLCEE
320 ACCGTACACGTCGAGAACGCCGACGGCCGGCATCGTLGCCTCTGCCTCGECGCAGTGCTCCCCTTCACGCTCCACCCACA
400 GGACCTCACGCTCCAGLTGTCGGTGCAGGCCGACGGCTCGCTGTGGGCCGTCTTCGCCGACACCACCAGCGGGEACAGCA
480 GTTACCGCTTCCGGTTCCTGCGGCCGCCCGCGCCCGACGC COACGGGTGTACCACGGTLGACTTCAACCGGLCTCTECTS
560  CCGCCGTGCGCTTTCGCGGACCACTTCATCTGCCCCTTCCCGULGCCCGECAACACGETHOGCCTCGCGATCGAGGCGGG
510 GGAGCGCACCTTCCTGTAGAAGTCCCTCAACGTATCTGGCTGGTCTCT AAGT TGAACGCTGCACGGCCGAAAGGCGCCCT
720 TGCGTCGGTCOOTCR TCTCOCCGAATACTCCCCCACAGLGCT TG TCAGGAGCACGAL TTETCCGGAATCCGGGCAGGGCG
800 CCCTTGGECTGCGCCT CACGGGCCCCAACCOCACGT GGACCCCOGACTTCCCTTGGAGGCAACGAAAAGTGACGATCAAGC
l start ¥ R [ K
B8( GCACCACCCCCACAAGCGGCATCGLGAGACGGACCCGGTTGATOGCCGTEGCCACCSGATTCRTGGCCGLTOCCECCATC
5 RTTPTSGTI ARRTRLTI AV ATGTF VY AARGSEATI
960 GCGOTCCCCAACGCGAACGCGAGCGACGTGCACACCTTCAGCGCCAAC CAGC TCACCAAGGCGACCGACTCGGTGCTCAA
32 AVPNANASDVY HTFS ANGQGLTIUEXASDSVYLN
1040 CTCCGATGTCGCGGGCACT GCCT GOGCCGTCGACCCCGCEACGAACCGCGTCGTCETCACCGTCCACAGCACGGTCTCCA
59 S DV AGT AWYAVDPATNTPRWVYVVY VYT VYDSTUVYS
112G AGGCCGAGATCGCGAAGAT CAAGAAGACTGCCGGCAGCAACGCCGGTGLCCTCACCATCAAGCACACCCCROGCAAGTTC
8 K A E I A K I KKTAGSNAGALTIEKXHTPGTEKTF
1200 ARCAAGCTGATCTCCGGCGGCGACGCCATCTATGCCAGTAGCTGECGCTGCTCGCTGGGCTTCAACGTCCAGCACTCCAG
3y N KL I 5 66D AT Y AS S ¥RUICSLGFNYQDS S
1280 COGUAACTACTACTTCCTCACCGCCGGTCACTGCACCGACGGCOCCCRCACCTGRTGETCCAACTCCTCGCACACCACEA
140 C NY Y FLTAGHCTDOGAGTWUW S NSSHTT
1360 CGCTCGGCACCACAGCCGGCTCCTCCTTCCCGGGCAACGACTACGGCATCGTGCGCTACACCAACAGCTCGGTCGCCAAG
657 T L 6T TAGSSFPGNDYGSET!I VEREYTNSGSEVY A K
1440 TCGGGCGCCOTGEGCAGCCAGGACATCACCAGCGLGGCCACGCCCTCGGTCGGCACCACCOTCTACCGCOGCOGETCCAC
I 5§ ¢ AV GSQDITSAATPSVYVGETTVY REGST
1520 GACCGGGACGCACAGCGGCCGGETCAC COCOCTCAACGCGACGGTCAAC TACGGCAACGGEGAGATCGTC TACGGCETCA
221 TGTH S GR VT ALNATVYNYGNGETIUVYVYTGCL
1600 TCCAGACCACGGTCTGCGCOGAGCCOGETGACTCAGGCGGOCCGCTGTACGGOGGCTCCACCGOCTACGGTCTGACETCC
247 1 Q T T ¥V C A EPGDSGCGPLTYGGST AYGLT S
1680 GUCGGCAGCEGCAACTGCACCTOCGGTGOTACGACCTTCTTCCAGCE GG TCACCGAGGC GCTC AGCGCCTACGGG GTGCA
274 G S 6NCTSGGTTFFQPVYTE ALSAYGVYH
1?20 COTCTACTGAGCCOGCCCCOGCATCCCGETATCOGGGCACGECCCGAGECGGCAGCAGG T RGOLCCCCGCACGCAACTGG
29 A B

1840 CETGCGLGLLCTCOCCCCT TUTCCGCACCGLGGAGTTACCG TCOAAGTALACGUEG TGAGTGCGGUG TG TTCCCCTCAACA
1900 CGCCCACTTCGGACCCCAGGGGGLCGOCATGGTCGAGGACCTCTTGACGGCAGGAGLGGCCCTTETGTCOGTEGCLECCE
1980 TCTATGCGATGOCCOCGECCAGGETCLTCAAACAGTACGAGOGGGGCG TGO TGTTOCGTCTCGGGCGGCTCAGGCCCEEE
%060 GTGCGGGAGCECGGACTGACGATGGTCGTGCCCTTCGTCGACCGGCTCCAGAAGGTCAATCTGCAGGCATGCAAGCTTGG

140 CACTGGCCGT

4 AFEMEEYEMREFIRLEBHETERT)

Fig.4 Nucleotide and amino acid sequence of the fibrinolytic protease gene

HAitAVEH 2 X EE &ML R X :
— PP — e B A, A AT L 2

B5, 868 Xty GTG E N MRMBIFRIE | o & e
TR, 1771 L8 TGAE R K& b wag, & W11 1) L L
HERATE LA TRIBERAES T

3 GGAGG, IAT BN B3I TR —35 K
TTGTCC #MA—10 X AAAA. H GC% N
68.33% , B TE=(r GC% K 95.6% , 7
FTHBEEAWENMARGT, FREEN
W3 WERT 300 M EER,HEXSTT 2
B/ 30kD, pl 14 9.1, ¥iX —RiEH#HEH i

b

L

PCREEY HMEEABGHB R HITRE, O 700
RECMRAIERE(BXERE) . R 5 RS

Fig.5 Analysis of the ORF
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400 600
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AT E Genbank M FMERH#ITHR . ARFT2ERNFFR, 515 ELFEFIA
AFEFEN SEBEREREMNESBABHLERESBMCDA2 AEBHERERTEN
B HESr B A 45% 64% .38% .50% .46 % .64% 47% , S HED MR EHECOBE QA
FHREE., RBU AR, BRI ARINABFERETEL - MHEH, X -8
BHRKERAE - PHARAEBUNEAXRRRABA T RENG FTHERETEHR.

$ ¥ X R
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PURIFICATION AND GENE CLONING OF A NOVEL FIBRINOLYTIC
PROTEASE FROM STREPTOMYCES SP.C3662

Gong Yong Wang Yiguang”
(Institute of Medicinal Biotechnology , Chinese Academy of Medical Sciences ,
Peking Union Medicel College , Betjing 100050, China )

Abstract: A novel fibrinolytic protease from Streptomyces sp. C3662 was purified by
{NH, ), SO, fractionation, DEAE-Sepharose and CM-Sepharose chromatography . The molecu-
lar weight of the protease was indicated to be 30 kD by SDS-PAGE . Using a E . coli /Strep-
tomyces shuttle plasmid pl]699 as the vector, shot-gun cloning was performed to clone the
gene of the protease. One clone with fibrinolytic activity harboring a plasmid that contains a
DNA fragment of 6kb was obtained from 3000 clones. Sequence analysis reveals that the open
reading frame of the gene of the protease is 903bp in size,encoding a putative protein of 300
amino acids with 30kD. The overall GC% and the third codon GC% of the ORF were
68.33% and 95.6% , respectively. Comparison of homologue showed that the purative pro-
tein is highly homologous with other proteases of Strepiomyces sp.

Key words: Streptomayces sp. , Fibrinolytic protease, Purification, Gene cloning
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