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Streptomyces griseus trypsin(SGTYE T E5E= opr T FAAE E§8ted ¢ 6.7 kb2] DNA FH-E Strepromyces
griseus ATCC 101379] {44 DNAZY-E] S22 3o 9714 9& ZAsIA 97142 4 A3, 944
DNAE EcoRI-HindlIl A G HAZ A E-3)|8le] F298 o 6.7kbe] D= sprT FAAE X531 3671
2] ¢4 8 ORF (open reading frame)$} 170 2] E-¢HA 8 ORF7} £4) 3= 222 ¢33 on, SA Y Z ORFl,
SGT, ORF2, ORF3, ORF4, ORF5, ORF62 73+ sgich. |4 Al olu|xAl MY ¥4 ZH}, ORFI:
oxidoreductase, ORF3:= ArsR family2] transcription regulator, ORF4%= Listeria monocytogenes2} LPXTG motif-§

%= peptidoglycan bound protein, ORFS:= transmembrane helixE 2zt i), ORF6xX Streptomyces
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Streptomyces griseuse= CFEFSE o Pl B}l chlE Balg
A8 AT 53], & d59) streptomycin A2} )8l
25 23 719 7P A8 AFEo] 2oy, viE e
2oz BT A-factor(2-isocapryloyl-3-R-hydroxy-methyl-y-
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A 28 e Aor BuEAchin. o9} 3, 2 Fe
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Streptomyces  griseus trypsin (SGT)2  Streptomyces griseus7}
AYAFSHE bacterial serine protease®™ 550 AJ4FS=trypsin
I FAREIT o]& FEdle spr T A AHGenebank accession
No. M64471)= 8. griseus ATCC 101372] F2AR} library 256
F2d5o] B ayArily). o)F, sprT F2AA2) 8. lividans
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S. griseus ATCC 10137-2 American Type Culture Collection
USAPIA T481aL, - E. coli DHSaFE AHE-3ITE.
242 93 W pUCLY, pBluescript, pPGEM-T easy &=
A438H9TH20). E. coli DH50FE M9 minimal agarollA] R#Es}
Ha, dwrdozE LBUWlACA 37°CE H) FEFATHR0).
Streptomyces 159 LA WA= R2YE agar Wi 4], HAuiAlE
R2YE AR5 A8t 28°CollX uf 8lirh(10). R2YE
Wix= 1 HEE, sucrose 103 g, K,SO, 025 g, MgCL-6H,0
10.12 g, glucose 10g, casamino acid 0.1 g, yeast extract 5g,
0.5% K,HPO, 10ml, 3.68% CaCl,-2H,0 80ml, 20% L-proline

15ml, 5.73% TES [pH 7.2] 100 ml, trace elements 28 2mliE
A
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DNA £& % =%

thgoll Ae] DNA 222 Sambrook 59 ¥H(20)S o83}
FaL, WATFAe] DNA 529 22 Hopwood 59 ¥H<
w}sth10). DNAS Ag &4 A7) 2 ligation5-& TF3AL]
21 U'Jr%}gll] DNA #2432 TAE bufferE ©]-8-3 agarose
719%5& AH88FTH20).

HYX DNAZRE| sprT RTX E7 CHH S22 Y 24

S. griseus ATCC 101372256 Hopwoods-2] Wl ulg} o
A DNAE Eelsted AME-31Th10). 7]E] H1® sprT
(Genbank accession no. M6M71y {34 AEE 7|22 3o, &
FAog o]ge metolnls FEAT17). AW Zeloln=
5-ACTTCCTGCGTGCGCTGAAG-3, 93 Zelolr= 5.CG
GGCGCAGCCGTAGCCCCG-3'9] vj8& Z =5 gt 5%,
Zato|n] A &L AtmanBioScience Atoll 2HSIATE. S. griseus
ATCC 101379] €A% DNAE 8o g ALg3slo] 99] Zglo]
o} FEEL Agukg o oF 700 bp 719 FEE] Fl
H1, pGEM-T easy HEld] 23 & A7 |xd& 4R 3
A, B2 g EFA giAQ] T 134 9714Es &
WS 1 & 5 AT )RS EcoRl A3 42 Hs}e]
Dig-labellingS 4 A3}l Southern hybridizations $]3F &3 &
DNAZ A8-3}31th.

AAA DNA (10 ug)S EcoRI-HindllIE A& &, agarose gel
oA 7] 9% & AAI3aL, nylon membrane (Hybond N;
Amersham)ell &7 ¥, /379l ®©HE DNAZ  Southern
hybridization € AAI3}HTH20). 2 AF, signal& Bl B o
DNA band& agarose geloll A 3| 28}1, EcoRI-HindlIZ A&

A)

FranePlot 2,32 ~ () 1996-2002, TSUIKAMA k>

220, nau M 0 44124, 205
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pUC19 vector &} ligation &1L, E. coli DH50Fo 278 3}
k. A7)0 A=EE B primer® PCRE HAI8FA 7 colony
=2 ~3gysla, 4o X colonyZFE plasmid DNAE &
Z35}o], ABI model 373 DNA sequencer (Applied Biosystems
Inc., USAYS ©]&31] d7|Md £4& A8k

B8 QrIAgE 7128 Zod i) opg)k AES
FE3gon, GenBank database (National Center for Bio-
technology Information, USA)2] BLAST algorithme ©]8-3}
A71ME F opr|At B A5HE ZARIATE obrl=ite
multiple sequence alignment = Clustal W program & A}8-3}

AAFAT2D.

2o %
S. griseus ATCC 101372RE] sprT ¥ S ¢] cloning
S. griseus ATCC 101379] G414 DNAE EcoRI-HindlIZ ¢
3] A2 F Southern hybridizations JAISIATE 2 A9} 6-8
kb A=e] SH A positive signale BASIH oM, g S
agarose gel2HE 3|48} EcoRI-HindllIZ A2 pUCI9 HH
o ligation A1713L E. coli DHSoF ol 83 2% 3lth A 4
33 primerE 4% PCRYHOE HAHSAZRE 6.7 kb=
71¢] S ZEAJYE positive cloneS BE3HT. o] clone?)
restriction map & Fig. 191 TSI}

7MY 2 Y frame-plot &4
S. griseus ATCC 10137 S-34A] DNAZ cloning® 6.7 kb
EcoRI-Hindlll TH9] G7IMES A3 248t £43
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Fig. 1. Frameplot anaysis and restriction map of the DNA fragment including sprT gene. (A) FRAME analysis of the 6.7kb DNA fragment
including sprT gene. The arrowheads on the lines above and below the graph indicate translational start codons and their orientations; vertical bars
crossing the lines represent translational stop codons. (B) Restriction map of the clone. The thick solid bar shows the extent of the sequenced DNA
fragment. The sizes and orientations of the genes indicated by arrows were deduced from the nucleotide sequence. Restriction site abbreviations

are: E, EcoRlI; H, HindIII; B, BamHI, Sc, Sacl; N, Nodl;, Bg, Bglll; X, Xhol.
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Table 1. Relevant features of the clone containing sprT deduced from DNA sequence

ORF RBS *Start/Stop G+C Residues/MW Predicted functions
ORF1 GGAG ST ATG/TGABP 75.3% 312/33 Oxidoreductase

SGT GAAAGAAGG SI4GTG/TGAP 70.5% 260/28 Trypsin-like protease
ORF2 GAGG OGTG/TGAPY 70.6% 169/17.7 Unknown

ORF3 GGTAA 308 ATGITGAS 74% 131/14.3 Transcription regulator
ORF4 GAGG O4GTGITGA3% 71.3% 482/50.13 Peptidoglycan bound protein
ORF5 GGAG SOGTG/TGA™ 70% 209/22.8 Membrane protein
ORF6 GAGG “2GTG/ 72.7% 98/9.8 Lipoprotein

*Numbers indicate the first and last nucleotide of the start and stop codons, respectively.

A7IMEE ©)83lY Frame-plot analysis (ver. 2.3.2)2 QA3
A1} sprT FAAE E83= F 7719) open reading frames
(ORFsyS 4% 4 3t o5, ORF1, SGI, ORFS, ORF6=
3 2 strandoll, ORF2, ORF3, ORF4A= YHHH strandol] EA13}
At 93] & Zol= 6,748bpol T BT GC contents 72.7%
2 B4 35U (Fig. 1). 6.7 kb EcoRI-Hindlll DNA ©#2] =}
M & FZE GenBank (GenBank accession no. AY588948) =
E31%03L, Table 19 384 X8 Alshct

sprT X FH REXe| B @ 24

A4 open reading frame (ORF1)- 377 nucleotide (nt)
ANA start codon(ATG)©] AlZFEIE 13159 ntol| A FZ€th
(Fig. 2). ORFI-E 312 719 oful:mato g TA® Rxjaf 33

kDa, pI 10.219] 7| ©ilde F=sks Zo2 F49r =
&, 152-18081A) o}v]:=4F A ol short-chain dehydrogenases/
reductases family motifE ZE3 ATk BLASTP(2) search AT}
ORF1-& Swreptomyces avermitilis MA-46802] putative oxidoreductase
(307709] olu)i=iko g FAJE FxleF 32.8 kDa, oI pl 10.08
o] v} 70.51% DX|(12), Streptomyces coeilcolor A3 (2)2]
putative oxidoreductase (292709} ofmli=ite @ FAIH EASF
30.6 kDa, pl 9.972] duld)ol 5032% LA (3)E Kol Aoz
ZAF AT A AL Clustal W oprogram S AM&-3FITH
(22).

YW open reading frame - 1,614 nt °|A] start codon
(GTG)o] A|FE)o] 2,396 ntoll Xl FAE™ Streptomyces griseus
trypsin (SCGDE Z=3R= T FrAAE B8R T (Fig. 3). SGT

ORF1 MHHSPDGSHGRRYPGGPLHGRVAVVTGAARGYGEGLARSLSDAGMHVALLGRERATLRET
SAVE99 MRD 1 GSVGGHSSPPGTPLRGRVAVVTGAARGYGEALAQRLSAAGMLYALLGREEETLRRA
5C07389 MTOS~—————~——PLANRTVVYTGAARGL GAALARACALRGAR | ALLGLEKPRLDAL
* **:‘*..****k***:* .**: M * Tkkkk *. *
ORF1 AASLSGPS | CVECD | TDRTALADAARRVETGLGPASVVVANAG | AVSGPFORTDGELWQR
SAV699 AASLPNRN | YVEADVTDHAALEDAARHVONELGPASVVVANAG | AAGGPFTRTAADLWGR
SC07389 AADLPTPALAVEADVTOPAALADAAGE TRRRLGRPSVVVANAGYAHGGPFATSDPAEWGR
*k k| N **_*:‘k‘k Tkk kkk .. * %k .********:* .*‘k'k N * ok
ORF 1 V I DVNLTGSANTARAFLPQLTATRGYFLQ ! ASTAAFGAAPMMSAYCASKAGAESFALALR
SAVE99 V| DVNLVGSANTARAFLPQLTHTRGYFLQ | ASTAAFGSAPMMSAYCASKAGAESFAQALR
SCO7389 VVOVNLTGSAHTARAFLPOLLDTAGYHLQ ] ASLASLGAAPMMSAYCASKAGVEAFAHSLR
*:****~***:****‘k*~k:* * **_***** *::*:*************‘*:** kK
Dehyrogenase/Reductase mot if
ORF1 GEVEPDGVRVG I AYLHWTGTOMLTG I DDDPVLEALRRNQPRPARRVHSSAQVAQWLTRGI
SAVE99 GEVERDGI TVG | AYLHWTGTAMVAG [ DDHPVL QALRRNQPRFARRVHTPAQVADWLTTG!
SC07389 AEVAHRGVAVG I AYLNW { DTOM | ROADRHPVLRELRAHMPPPARRTF SADDVAARLYRAL
.** K. kkkkkk LK .* * . . * ‘***‘ *%k . ok 'k**.‘:‘ TRk *‘
ORF1 ARRSRN | YAPPCYRWCQPLRPLFPYLVARAARRELRARPSRELSAPVEVLGAGGRADWSS
SAV699 THRAHH | YAPPWLRWCQPLRPLFPAVVAR | TRRELRTRSHTELAADVTVLGAGGLADWNS
SC07389 ERRRTAVYVPGWLRLVQLGRASLPPYVARL SRRELPRLEAEEELGPTGPLGAGGRAGHAA
Kk :‘k.* 3 * ‘k. Tkkk IkkkK *x * Kk kK *_ M
ORF1 YRASRSGPPADG
SAV699 FLSRKHL ———~
SCO738% GTRT =

Fig. 2. Amino acid comparison of three oxidoreductase sequences. The top sequence is from this work. Others are the oxidoreductase gene
products from S. avermitilis (GenBank accession no. NP821874) and S. coelicolor (CAB76290), respectively. A putative dehydrogenase motif is

indicated by dots below the amino acid sequence.
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~\KHFLRALKRCSYAVATVA| ASRRPPARHRPRPPPTRVVGGTRAAQGEFPFMYRLSM
MALKNTLVRALKRFAAVGAVVLAAVSLQPTSASAAPAP—VVGGTRAAQGEFPWMYRLSM
MLTVTTLVQLMKRTLA\/GAVALAAVSLOPGTATAGPAP——VVGGTRAAQGEFPFMVRLSM

Tkk L. R * * Lok L% Khkkkkhkkhkkhkhk [ Fkkkkk

GCGGALYAQD | VLTAAHCVSGSGNNTS | TATGGYVDLASSSAVKVRSTKVLQAPGYNGTG
GCGGSLLTPQIVLTAAHCVSGSGNNTS | TATAGYVDLQSGSA T KVRSTKVLQAPGYNGSG
GCGGALYTQQ! VLTAAHCVSGSGNNTS | TATAGYVDLNSSSATKVKSTKVLQAPGYNGKG

X X3 00 2 :*********************.*****:*.**:**:************_*

Serine protease motif (Histidine active site)

KDWAL IKLAQP I NOPTLK | ATTTAYNQGTF TVAGWGANREGGSQQRYLLKANVPFVSDAA
KOWAL I KLAQP INLPTLN | ATTTAYNSGTF TVAGNGANREGGSQQRYLLKAQVPFVSDAT
KOWAL | KLAKP INLPTLK | ADTKAYONGTF TVAGWGAAREGGGQQRYLLKANVPFVSDAS

KhkhhkhhAk I kkk Hhk kK Kk hk] kkkkkkhkkkk khkk KXk kkhkok [ Adkkkkkk |

CRSAYGNELVANEE | CAGYPDTGGYDTCQGDSGGPMFRKONADEW! QVGI VSWGYGCARP
CQQSYR-EL | PSEEMCAGYT~SGGTOTCAGDSGGPMFRRDAAGAW | QVG I VSWGYGCARP
CQSSYGSDLVPSEE | CAGLP-QGGVDTCQGDSGGPMFRRONNNAW | QVG I VSWGEGCARP

DIk Ik kRIRKK | kk kkdokkdkokkokkhAk Ik AKRRKAKRRKRK Kkkokk

Serine protease motif {Serine active site)

GYPGVYTEVSTFASATASAARTL
NYPGVYTEVSTFASAKSAAATL
NYPGVYTEVSTFAAA I KSAAAGM

BT ISP SE TN T

Kor. J. Microbiol

Fig. 3. Amino acid comparison of the SGT and two trypsin proteases. Trypsin, trypsinogen precursor from S. fradiae (BAA04089); Tlp, trypsin-
like protease from S. exfoliams (AAQ88430). The histidine active site (LTAAH) and the serine active site (DTCQGDSGGPMEF) are underlined.

< 2607 9] op|=ike g FAES] e A 27 kDa, <%
pl 9439 thilAd=w ojo] BuE ®l JTH17). HELE E—H]EJ
mature SGT £ 223719 o}v|x=Ato 2 FAH 23kDad) A}k

Zh= Ao oAE) gler) SDS-PAGECIXE 28 kDa?ﬁEA
A7 ePdoh(18). 2 BEH serine protease motifs® ITAAHC
(70~7591 o}n]i=42h9l DTCQGDSGGPMF (203~214% o} x4k
7} EA}. AMA motif= histidine active site ([LIVM]-[ST}-
A-[STAG]-H-C)°]1, % WA motif= serine active site ([DNS
TAGC]-[GSTAPIMVQH]-x(2)-G-[DE]-S-G-[GS]-[SAPHV]-[LIV
MFYWHI-[LIV MFYSTANQH])®l 3335 H9). SGTE= S. fradiae

ATCC 145442] trypsin protease (259 ¢lvl=Aito =z FA4H EA}
#F 267 kDa, o4 pt 9290 B9} 757% LX(15), S
exfoliatus SMF13 2] trypsin-like protease (260 oF]|=4ko 2 14
¥ Bk 26.6 kDa, o4 pl 8.99) Ty}l 759 UXE H
TH(16).

A WA open reading frame (ORF2)2 3,016 nt A start
codon (ATG)o] A1ZFsted 2,507 ntoll Al FZHE T} (GenBank
accession no. AY588948). ORF2& 169 ojv|=4lo = 7AH B
AleF 187 kDa, ol’d pl 4.679] @A S F=3al om,
Micromonospora echinospora NRRL15839 olA4] X.31% CalU16

ORF3 MSYQYGVDPFDALADPYRRDLLRALASGPARVVDLAARHP | SRPAVSKHLRVLTEAGLVT
Msr3770 MMFS———DAFMA | ADPNRRHLLEELRRGPKTVNELAAGLPVSRPAVSQHLKVLLDAGLYN
SMc03998 MT | A——-DPFDAT ADPNRRHLLEELRRAPRTVNELAEGLP | SRPAVSQHLKALLDCNLYS

* *.* * L kkk **_**‘ '* * k% *:******:**:‘* :..**.

Helix-turn-Helix motif region
0RF3 VEDRGRERHYALARAGLAPVRALLDELAARRPP | PESAFDALDLEVRRTVHDRRAGADAA
Msr3770 AKAEGTRRVYTVSNAGFLRLN | WLDQFWEA
SMc03998 VSTSGTRR!YAiNRPGFDRLNLWLDQFWS
* Kk k. LUk : .

ORF3 PDAVRPQEESA
Msr3770 ——————
SMc03998

Fig. 4. Amino acid comparison of the ORF3 amino acid and two transcription regulatory protein. Msr3770, transcription regulator from
Mesorhizobium loti (NP104804); SMc03998, hypothetical transcription regulator from Sinorhizobium meliloti (NP386888). The- sequence
alignment obtained using the ClustalW program. The helix-turn-helix motif is indicated.
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(186 ohu|i=ito g LAMHE Bxj=k 201 kDa, )4 pI 4539 ©
WAy o} 2251% (DS Holae ot 715e 4358
AAT A= BAA])

) A open reading frame (ORF3)E 3408 noll A ATG
start codon®| AlZ}3le] 301384 oA FAPT (Fg 4).
ORF3 T 28 13179 olmiesbo & AE Balik 143 kDa,
A pl 6,922 F=E|1, Arsenical Resistance Operon Repressor
(ArsR) familydll &31= Mesorhizobium loti €] regulatory protein
I 313% YX(13), Sinorhizobium melilori X HIP
transcription regulator protein ¥ 30.53% Y-S HSITH4). o]
& 25 DNAY| 2% & 4 3UE helix-tumn-helix motif(7)E
ZAR =

THIHA] open reading frame (ORF4)& GIG start codon ©]
501497 nellA] A1Z8H, 3,566 A ntoll A TGA stop codon
Zka Qith(Fig. 5). ORF4F 482 ofnlijko g FAIs)n] Ba)ek

Streptomyces griseus oA trypsin 52AL sprTe} 5+

AR B 259

p

50,13 kDa, oA} pl 4.942] ©@hald= %—f—%r/}. Y o=
cell wall anchor domain (LPXTG)?] 101-105 (LPSTG)HA| A<
o} WA, transmembrane helix motif (FFGTAPYVE)7}
187-195 obuieit A G A WA TH(19). ORF4 4= Listeria
monocytogenes BEGD-e2] putative peptidoglycan bound protein
EA 6046 kDa, 9% pl 5157 222% YA(®)E Holi
=1, cell wall anchor domain®] C-terminaldll $X}&le A o]
ORFA%} TH2 Folrt.

oA A open reading frame (ORF5)2 GIG start codon®]
538080 ntoll A A1 &EE 6,007HA ntoll A E9Th (GenBank
accession no. AY588948). ORF5<= 2057€] ojn|x=iko g G4
B, B 228 kDa, A1 pl 8.118) @ EAS FTdle RO
FAHATY Streptomyces coelicolor A3(2)2] putative membrane
protein (155 ofu|=4to 2 FAH EAIF 162 kDa, 9 pl
11.28) b3 28.10% identity(3), Mesorhizobium loti 9]

ORF4 e RAAGRS TS | DLRGRPMS TPSAPLRVALANGSFEEPSVTGVE I LPDS
Lmo2085 MQRKLIGSFFILMVLLI|GSTSEKVQASPTSSNGWQLKWAIKNNDFEDVD[TDYGQNAGT
* *xkk 11 Kk kL ERGEE DS S S DS
ORF4 SQTQAAKR--VPGWLTTATOHR | ELWRSG——FNGYPAAHGAQFAELNANQVSTLYQDLPS
Lmo2085 TNVWMVNQAGVDAWGTTNPTGNIEVWQNGNGYN ~VPAFSGNNF IELNSDGIGPYYQDIRT
N * Kk k% Ik MER S 2 d Ik kKK :”_***;-‘
ORF4 TPGTTLYWRLYHRGRQGDOTMALD | GAPGSTVEQRRFTDGT TAWGYYTGTYTVPAGQVLT
Lmo2085 I PGSNLTWKFSHRGRTGYOTADLL | GSPESQTEVSRVSNGE-TWGSFEGNYTVPAGATI T
i*:'* kI okkkk ko kk Kk kk Ik ok Kk Kk 11x kKL ok kkkkkxk %
Cell wall anchor domain (LPXTP motif)
ORF4 RFASRS 1 SAAGGNQG ! GNFLDGI FFGTAPYVELAKAAVPAGPLEVGDTVTYRVTAKNEGG
Lmo2085 RLTFNPISTANGSLTSGNFLDDVQL~~*-Y[NVNGAKIGDVVWYDFNGDGIQQDSEEPAP
LT T S Kkkkok | DL LR
Transmembrane hel ix
ORF4 GAAEDLVLTD--VIPRGTTYLPGSLRVVDGP--NAGTKSDAQGDDQAY YDAEE-DKVVFH
Lmo2085 GVKVDLLTKDGTFKESATTNN|GSYLFTDVLPGDYQVKFSLPNNDFIFSKANQGNDKSLN
*, Kk x k% L* M S S R
ORF4 LGNGASGDAGGSLPNTET-——~LPAGTTVEYRVV | SRESGGER | SNTATATYENRLGDTP
Lmo2085 SKPDKTGEASVNVPNLKSENFDIDAGITTNGKVE QKLSGDKALSGAVYAIKDNSQSEVA
Thok | Ixk M N N S ST B
0RF4 QPLTSTONEQ!TQVKPAADL TVTKAADAT————————m TVTVGATVTYRVTVRNTGPN
Lmo2085 KITTNQNGTGTAEGLPPGNYTATEVTAPLGYQKNTTPKKFTlTYGDTNPVKLTFQNAEKT
: . - L *ik kik LIk Ik
ORF4 PATGVSVTORLPEG————- | AFLSADGTQGGHDOPATGR-WAVGDLADGATATLVVRAKA
Lmo2085 GSITIFKQDEANKKGLANAVFDVKSIDGTTLKKVTTNSKGYALAENLQPGTYV|TEVTAP
: * : oLk kkk M R I
ORF4 TRPGRVANTASYTG——-QEKDPD I TNNTDTVT I CVAPAPSCCOPCSTGA———————
Lmo2085 PGYEKSANE [RVT I PFNPQKT INITFSDNK | MVPLKPTPTKGSTVVKVSGETTKiTALPQ
Dok k% TRl DL TR IRD .
ORF4
Lmo2085 TGDSSSSSTIFTGLL TVVASGLFVYRRY

LPXTP motif

Fig. 5. Alignment of the deduced amino acid sequence of S. griseus ATCC 10137 ORF4 with another peptidoglycan bound protein. Lmo2085 is a
putative peptidoglycan bound protein from Listeria monocytogenes (NP465609). The LPXTG motifs and transmembrane helix region are

indicated by underline.
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putative membrane protein (210 o) :=A4k0 2 KA ek 233 kDa,
o4 pi 921 WS} 25.58% UX)) (13)F Btk (*kE mAA).
ORF59+= 571 9999l putative transmembrane helices”} &3}
= A oE FAHHET9).

E4A3% AF¥HA open reading frame (ORF6)}S GTG start
codon®] 6,452 ntol|A A]ZEET} (GenBank accession no. AY
588948). FA| ORFE= oPA|Th, 818 ofn| Al NE=gt vl
A& ™, Streptomyces avermitilis MA-4680 €] putative lipo-
protein (423 olH|=4ko 2 LA E AL 44.2 kDa, A4 pl 5.7
A ) 3 2L 35S B FA0H12).

oA, S. grseus ATCC 10137 T-FEHH sprT A AAE X3}
k= 6.7 kb BHE E23A sprT F21A F9)ol) EA13H= 6
78] ORFs9] 715l sl &3] Bttt 2 A7he s
griseus?| ] serine-protease® TE=3}+ sprA, sprB, sprC, sprD,
sprU B sprTe] FAALe] 750 st Asted gt} 2,
AdpA (A-factor dependent protein A) WAL sprA, sprB,
sprD, sprU 2 sprT2] promoter 5 FHol AgFsle] 2 £
AF2] AALE positive 3HA] 23t glE Aoz RudYg
(14, 22). Afactore AdpAS) BEE =3}, S, grisense] |
£33} 3 ojAAtel] Bde FAATLY 2 {FAAES
positive 3174 43} global regulator ©|T}. walA], A-factor
regulon® TAIFIL sprA, sprB, sprD, sprU B sprT -2} 2F
% 9] dAS Lalske 7159 protease’} oFd, FE|E
sht o]zlAtell A 7I5-E BEE 7heAel ' Ao A4E
o} wEhA, o] L proteaseE F = Fhe H-3AF ] EA)8)
= FAA] 715 e 2 A protease®] 7158 G551 )
Stk B Q73 B2 T T 54 ot e
71E2 5 WS, ORF4, ORFS, ORF6= MlEE e AlXH
T8 #do] 9L, ORF2 ¢ ORF3 £ ¥ fxixle) 23
o #dd 24 FHAY Jheo] de AR FEEUr) oA
HellM, sGTe AMxH e AlEee] o Bajl 2o
ol S8 715 I sFeiel B o 22 B 4
A sprT Fr72ke] wdo] Fejeshrt AR =S wieF F7100 A1z}
S, W)k F7]e) Z|AEA} S8lEe] BelE AEeRE A2
H FFEAo] 7lgAt B4 AolgErke Bus Fusid, 9
o] 7H4o) 3] A5Eo] Tk, 14). ol 2 SGTe] 7159
W 7S AFske A7 559 AFE 53 WEAYE 7
et
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ABSTRACT : Molecular Cloning and Analysis of the Genes in the Vicinity of Streptomyces griseus
Trypsin (SGT) Gene from Streptomyces griseus ATCC10137
Won-Jae Chi, Mi-Soon Kim, Jong-Hee Kim, Dae-Kyung Kang', and Soon-Kwang Hong*.
(Department of Biological Science, Myongji University, Yongin 449-728, Korea and 'Bio-
Resources Institute, Easy Bio System Inc., Chonan 330-820, Korea)

A 6.7kb DNA fragment containing the sprT gene encoding Streptomyces griseus trypsin (SGT) was cloned from
Streptomyces griseus ATCC 10137, and the complete nucleotide sequence was determined. Nucleotide
sequence and deduced amino acid of the EcoRI-HindIIl fragment revealed the presence of the six complete
ORFs containing the sprT gene and one incomplete ORF, which were named ORF1, SGT, ORF2, ORF3, ORF4,
ORF5, and ORF®6, respectively. ORF1 has homology with the oxidoreductases from several organisms. ORF2
and ORF3 show similarity with unknown proteins and transcription regulator that belongs to the ArsR family,
respectively. ORF4 and ORFS5 show homology with the peptidoglycan bound protein with LPXTG motif from
Listeria monocytogenes and the membrane protein with transmembrane helix from several organisms, respec-
tively. The last ORF, ORF6, shows homology with the lipoprotein from Streptomyces avermitilis.



