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Streptomyces griseus trypsin(SGT)S IZE3t= sprT F-AAS E3H5le] ¢F 6.7 kb2 DNA & Streptomyces
griseus ATCC 101379] A DNAZYEH Z24 3o A7 LS 2A A 971449 ¥4 23, 994
DNAE EcoRI-HindIII A| St E A2 ¢4 28] 3te] 293 9 6.7kbe] DH o= sprT F-AAE £33} 3 671
2] ¢4 ORF (open reading frame)$} 1712] £-¢14 8 ORF7} 431 A L2 48] 3 21, &£ 2 ORF1,
SGT, ORF2, ORF3, ORF4, ORF5, ORF6= 3 3%t} oA} @A elnjxal A d 24 A3}, ORFI>
oxidoreductase, ORF3: ArsR family2] transcription regulator, ORF4%= Listeria monocytogenes2] LPXTG motif =
Zt= peptidoglycan bound protein, ORF5= transmembrane helixS Zt:= 2wz, ORF6: Streptomyces
avermitiliso| A 2313 lipoprotein®} -2 54 & X927, ORR2E 7| 5§ o5 & 4 9ot o] ¢} 22 B4
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Streptomyces griseus= TR o] A Tl Eel|
&5 AT 58], & 759 streptomycin A4} FEfE3]o]
ozt 24 Fl7E A1 A ATl Jlor, nlaE B2
A-factor(2-isocapryloyl-3-R-hydroxy-methyl-y-
butyrolactone)’} ©]213F FejE-3}e} o] ZNAF AY2HS- positived}
A zAsa Qe Zleg mauEdnkan. olgh 4, B Fo
protease2] AAHE A-factorol] Q3] A wrom, B H3=o] )
T3l ofdl 7153 HEd 2o s A= QlTk(14, 22).

Streptomyces griseus trypsin (SGT)2 Streptomyces griseus”}
AYAFSH= bacterial serine protease® X-5-=°] A4FSl=trypsin
I FAYel ol& FZEFHE sprT -7 AH(Genebank accession
No. M64471)E 8. griseus ATCC 101378] 2%} libraryZ25-E]
Zz24Y5o] BuEAtk17). o3, spT 53R S lividans
TK24049] ok W& o gk A+ 2 FAg sGrel &
282 EA A77F Bal # vk QUk18).

sprT AR =4 S lividansS] O|ATAL AHE AAtol =
FEE FA @okov, Feislolle & IS YERINAL, o
2hA SGI7} WAdite] Fejwstlxe oW V)es & Fle=w
o EATkS). HE3h SGTE 3§ gelatinase /95 2EL
©1, manganesedll ]3] SGT &AJo] 2.60] Z7lel= A= 8
3 FHok6). ©]H3F AFY-L manganese®] EA)7} S, griseus 9F S
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coelicoloro| Al A2} o] ATJA AAkS: FHd= Ao}
ojwl o] 8-S AABEL ATHS).

BuE s T F32] AEW 715 A3 sk, sprT
FAANE 38 64 kb Z71Y EcoRI-Hindlll ©HE
griseus ATCC101379] G404 mini library2 58 F2Y 3fo] &
A3t sprT FFAARE 313 1 Fe) EAishs 4 o7i
o AR BAATE B =k e
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S. griseus ATCC 101372 American Type Culture Collection
(USA)NA F431aL, 32 E. coli DH5aF'S AME-3FSITH
F29S 9% ME= pUC19, pBluescript, pPGEM-T easy 5=
AHE-EFITH20). E. coli DH5aF'E M9 minimal agarollA] BZ3}
Qal, Yukzoz= LBHlA|O|A 37°CE 3 THR0).
Streptomyces T2 TAW A= R2YE agar B A|, Ax|0)=]=
R2YE HAIAE ARS-SFAIL 28°Coll A vl F8FATH(10). R2YE
WA= 1 2B, 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 2% 2 mIE
Z3ei)
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DNA & % =¥

Aol A e] DNA Z2HS Sambrook 52 HH(20yS ©]-8-3}
Gaz, WAl A 9] DNA 52 ZZ-& Hopwood 59 WHHS
w5ktH10). DNAS] A3 G4 *]8] 2 ligations< T334
Aol wgkom, DNA $4S TAE bufferS ©]-8-3F agarose A
71955 AHE-EF3ATHQ20).

e B

MR DNARSE sprT FHAL &
S. griseus ATCC 10137Z3E Hopwoods 2

o= o]&E zulolmEs 3 th(17). AW 2
5-ACTTCCTGCGTGCGCTGAAG-3’, 9W&F Za}o]
GGCGCAGCCGTAGCCCCG-3'9] #jde z2t== 318t 319,
Zzlo]m A2k AtmanBioScience Akl 2JF ST S griseus
ATCC 101379] 4A] DNAS F3Oo2 AMgsle] 9] xZejo]
ol a4 AHRRS o= oF 700 bp 2719 FEAE0] )
F3L, pGEM-T easy WE]o] F2Q3 § A7|MES 24 &
Ay, Zx g 3 EPA A T FAAe] 471839 &
AEHS FRl & 5= AT o] A EcoRl AT B4R Adhato]
Dig-labellingS A A3} Southern hybridizations $13F 3 &
DNAZ AR&-3193 T}

AAA DNA (10 ug)E EcoRI-HindlllZ A2
A 7] 9& & AAISFAL, nylon membrane (Hybond N;
Amersham)oll &7 %, A7]9] ©3%8 DNAZE Southern
hybridization & AA8FATH20). L A}, signals HQl RH-9
DNA bandE- agarose gelol|A] 3]4=3}3l, EcoRI-HindlllZ A2

al

3, agarose gel

o

Kor. J. Microbiol

g

pUC19 vector &} ligation 3}3L, E. coli DHSaF'el] 32 3}
St 710l AZSE FY primer® PCRE AAI8I] Z} colony
= 2389d3)aL, Ao TR colonyEHE] plasmid DNAS
=3}, ABI model 373 DNA sequencer (Applied Biosystems
Inc., USAYE ©]&-3t] G714 418 A8kt

48 AVIMES 7|22 F=H A opst ES
FE23F92™, GenBank database (National Center for Bio-
technology Information, USA)S] BLAST algorithms- ©]-8-3}¢]
A7IME B opriedt Mo FEAES ARSI ofr]Ate]
3 AHato]

multiple sequence alignment &= ClustalW program =

AABFATH21).

al
=

21 % 0

S. griseus ATCC 10137255 sprT T ©H 2] cloning

S. griseus ATCC 10137%] GAA] DNAE EcoRI-HindllIZ £+
3] A= 3 Southern hybridizationS HA3IATE. 1 A3} 6-8
kb o] DA A positive signalS #H&As}R o, g FE-S
agarose gelZH-E] 353} EcoRI-HindllIZ A2 pUCI9 ¥ EH
ol ligation Al7]3L E. coli DH50F"ol 82 23k 31} oA A
H3} primerS ©]-83 PCRUYOE FAASAZRE 6.7 kb
719] @HE 239 E= positive cloneS 53T ©] clones]

restriction map - Fig. 19 ZEA|8}A T}

HIIME ZH A frame-plot &4
S, griseus ATCC 10137 423 DNAZ cloning® 6.7 kb
EcoRI-Hindlll ©H9] A7IMES $stA #4814t 48

(A)
FranePlot 2,3,2 = (c) 1996-2082, ISHIKAHA Jun
Target: 6748 T {(dashed line)
Mindou: 48, Ste Start codon [>): ATG 616
Mininun ORF: 20, Date: Jul 8 14:24:18 2083
>—1)- I I 1 1) 1)- 1> M > 11 D 1 »- - - >—3>— > o | LI N DD >
: H— DI i >3 bl I 1 nm
paama e
» Y 7‘:»:‘[‘ (R M v -
ik o TN
.
(B)
E Se  Sc Bg B N Sc B N N X H
l | | 1111 [ | || | |
| T T TT 11 1 1 1 T |
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ORF1 SGT ORF2 ORF3 ORF4 ORF5  ORF6

Fig. 1. Frameplot anaysis and restriction map of the DNA fragment including spr7 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, EcoRl; H, Hindlll; B, BamHI; Sc, Sacl; N, Nofl; 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 STTATG/TGABP 75.3% 312/33 Oxidoreductase

SGT GAAAGAAGG 164GTG/TGA> 70.5% 260/28 Trypsin-like protease
ORF2 GAGG 8 GTG/TGA™Y 70.6% 169/17.7 Unknown

ORF3 GGTAA HBATG/TGAY" 74% 131/14.3 Transcription regulator
ORF4 GAGG SO4GTG/TGA3% 71.3% 482/50.13 Peptidoglycan bound protein
ORF5 GGAG S30GTG/TGASY 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.

G71M L& ©]83}] Frame-plot analysis (ver. 2.3.2)5 A%+
A sprT FAAE 8= F 7709 open reading frames
(ORFsy& 8% 4 QU3 |5, ORF1, SGI, ORFS, ORF6=
g+ % strandoll, ORF2, ORF3, ORF4% WO #A strandel] ZA)3}
Aok ©Ae] F Aol 6,748bp0lal it GC content= 72.7%
2 224 =5t} (Fig. 1). 6.7 kb EcoRI-Hindlll DNA ©H<] 2}
A|g FZ= GenBank (GenBank accession no. AY588948)°l 5
E3HAaL, Table 191 F-32 91215 A elst3Art.

sprT FEA FH FEXQ H[L EY

AR open reading frame (ORF1)2 3774 nucleotide (nt)
ol A start codon(ATG)®] Al&Slal 1,315% ntoll A FAHTH
(Fig. 2). ORF1:> 312 7§9] ofv|=ito 2 48 #A4F 33

kDa, pI 10218] 478 @A S F=dle Ao FHHL &
3}, 152-180H A o}u|:=4F A Foll short-chain dehydrogenases/
reductases family motifS 23l Ut} BLASTP(2) search 23},
ORF1-2 Streptomyces avermitilis MA-46802] putative oxidoreductase
307702 ofrliato m FAE Bxlwk 328 kDa, o4 pl 10.08
9] chla)el 70.51% DX (12), Streptomyces coeilcolor A3 (2)]
putative oxidoreductase (2927] 2] o}m|x=Ato 2 FAE B
30.6 kDa, pl 9.979] ©&)9} 50.32% LUX|(3)E Hol= Aoz
ZAFE A 454 AlMRS Clustal W oprogram < A8-3FTH
22).

FHA open reading frame S 1,614 nt oA start codon
(GTG)°] A1ZFE]o] 2,396 ntoll Al FAE™ Streptomyces griseus
trypsin (SGTYE IZE=3}= sprT - 3142 8138 F oh(Fig. 3). SGT

ORF1 MHHSPDGSHGRRVPGGPLHGRVAVVTGAARGVGEGLARSLSDAGMHVALLGRERATLRET
SAV699 MRD | GSVGGHSSPPGTPLRGRVAVVTGAARGVGEALAQRLSAAGMLVALLGREEETLRRA
SC07389 MTDS————————— PLQNRTVVVTGAARGLGAALARACALRGAR | ALLGLEKPRLDAL
* . **:.*.'********:* .**: N * Lkkkk *. *
ORF1 AASLSGPS | CVECD | TDRTALADAARRVETGLGPASVVVANAG | AVSGPFDRTDGELWQR
SAV699 AASLPNRN | YVEADVTDHAALEDAARHVDNELGPASVVVANAG | AAGGPFTRTAADLWQR
SC07389 AADLPTPALAVEADVTDPAALADAAGETRRRLGRPSVVVANAGVAHGGPFATSDPAEWGR
*Kk Kk Dokk kikk kK kkk | *k | kkkkkkkk Ik kkk | * *
ORF1 VIDVNLTGSANTARAFLPQLTATRGYFLQ | ASTAAFGAAPMMSAYCASKAGAESFALALR
SAV699 VIDVNLVGSANTARAFLPQLTHTRGYFLQ | ASTAAFGSAPMMSAYCASKAGAESFAQALR
SC07389 VVDVNLTGSAHTARAFLPDLLDTAGYHLQ | ASLASLGAAPMMSAYCASKAGVEAFAHSLR
K IkkKkKk KKK hhkKkKkKkkk Ik Kk Kk _Khkkkk Kkl KkIhkkkkkkkkkkkkhk K.kk | Kkk
Dehyrogenase/Reductase mot i f
ORF1 GEVEPDGVRVG | AYLHWNTGTDMLTG | DDDPVLEALRRNQPRPARRVHSSAQVAQWLTRGI
SAV699 GEVERDGI TVGI AYLHNTGTAMVAG | DDHPVLQALRRNQPRFARRVHTPAQVADWLTTGI
SC07389 AEVAHRGVAVGI AYLNW | DTDM | RDADRHPVLRELRAHMPPPARRTFSADDVAARLVRAL
.** k. kkkkkk |k .* * . . * '***. *k . * ***..:. Lkk *k.
ORF1 ARRSRN | YAPPCVRWCQPLRPLFPVLVARAARRELRARPSRELSAPVEVLGAGGRADWSS
SAV699 THRAHH | YAPPWLRWCQPLRPLFPAVVAR | TRRELRTRSHTELAADVTVLGAGGLADWNS
SC07389 ERRRTAVYVPGWLRLVQLGRASLPPVVARLSRRELPRLEAEEELGPTGPLGAGGRAGHAA
Dk Tkok Lk kx| L Thkk  Dkkkk * *hkKKK K :
ORF1 YRASRSGPPADG
SAV699 FLSRKHL———
SC07389 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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———VKHFLRALKRCSVAVATVA| ASRRPPARHRPRPPPTRVVGGTRAAQGEFPFMVRLSM
MQLKNTLVRALKRFAAVGAVVLAAVSLQPTSASAAPAP—VVGGTRAAQGEFPWMVRLSM
MLTVTTLVQLMKRTLAVGAVALAAVSLQPGTATAGPAP——VVGGTRAAQGEFPFMVRLSM

Txk L.k * * R Khkkkkkkkkkkhkkk | kkkkkk

GCGGALYAQD | VLTAAHCVSGSGNNTS | TATGGVVDLQSSSAVKVRSTKVLQAPGYNGTG
GCGGSLLTPQIVLTAAHCVSGSGNNTS | TATAGVVDLQSGSA IKVRSTKVLQAPGYNGSG
GCGGALYTQQIVLTAAHCVSGSGNNTS | TATAGVVDLNSSSA IKVKSTKVLQAPGYNGKG

*kkk ik | :*********************'*****:*.**:**:************.*

Serine protease motif (Histidine active site)

KOWAL | KLAQP INQPTLK I ATTTAYNQGTF TVAGNGANREGGSQQRYLLKANVPFVSDAA
KOWAL | KLAQP INLPTLN I ATTTAYNSGTFTVAGNGANREGGSQQRYLLKAQVPFVSDAT
KOWAL | KLAKP INLPTLK | ADTKAYDNGTF TVAGINGAAREGGGQQRYLLKANVPFVSDAS

Kkhkkkkkkkk [ kkk Kkkk [ kk *.**:_********** ****‘********:*******:

CRSAYGNELVANEE | CAGYPDTGGVDTCQGDSGGPMFRKDNADEW | QVG I VSWGYGCARP
CQASYR-EL | PSEEMCAGYT-SGGTOTCQGDSGGPMFRRDAAGAW I QVG | VSWGYGCARP
CQSSYGSDLVPSEE | CAGLP-QGGVDTCQGDSGGPMFRRONNNAWI QVG | VSWGEGCARP

*:.:* :*:..**:*** . **.*************:* L. O kkkkkkkkkk kkkkk

Serine protease motif (Serine active site)

GYPGVYTEVSTFASAIASAARTL
NYPGVYTEVSTFASAIKSAAATL
NYPGVYTEVSTFAAAIKSAAAGM

4************:** *kk

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. exfoliatus (AAQ88430). The histidine active site (LTAAH) and the serine active site (DTCQGDSGGPMF) are underlined.

= 260709 opm|=Ako 2 FAEO] = A 27 kDa, ¢l
pl 9.439] Tl Z olu] By u} JYTi17). AlEL]Z —rH]F»l
mature SGT += 2237]¢] opu|i=ako g A E 23kDad] EAlE-S
Y= Ao g oAEal Qo) SDS-PAGEIAE 28 kDa@EA
=712 YEPATH18). 2 BEH serine protease motifsZ LTAAHC
(70~759 olu]:=2he} DTCQGDSGGPMF (203~214H olUx=%H
7} A3} AHA] motifs histidine active site ([LIVM]-[ST]-
A-[STAG]-H-C)°] 3L, 5 WA motifi= serine active site ([DNS
TAGC]-[GSTAPIMVQH]-x(2)-G-[DE]-S-G-[GS]-[SAPHV]-[LIV
MFYWH]-[LIV MFYSTANQH])®l| 3193+c}H9). SGTE S, fradiae

ATCC 145449] trypsin protease (259 o}F|:=4to g2 FAH HA}
@ 267 kDa, ol pl 9291 @A} 757% LX|(15), S
exfoliatus SMF13 2] trypsin-like protease (260 o}]=Ako 2 4]
F B4 26.6 kDa, oI’d pl 8.9%1 ThilA)e}l 75% AX]|E HQl
th(16).

Al A open reading frame (ORF2)< 3,016 nt oA start
codon (ATG)°] A1&&ked 2,507 ntoll A ZZAE T (GenBank
accession no. AY588948). ORF2= 169 ov|:=Ato 2 e &
A} 187 kDa, I pl 4.679] @A F=3lal glon,
Micromonospora echinospora NRRL15839 |4 H.31¥ CalUl6

ORF3 MSYQYGVDPFDALADPVRRDLLRALASGPARVVDLAARHP | SRPAVSKHLRVLTEAGLVT
Msr3770 MMFS———DAFMA | ADPNRRHLLEELRRGPKTVNELAAGLPVSRPAVSQHLKVLLDAGLVN
SMc03998 MT | A-———DPFDA | ADPNRRHLLEELRRAPRTVNELAEGLP | SRPAVSQHLKALLDCNLVS

* *.* * I kkk **'**. * .* * k% Kk ikkkkkk kx| * N .**.

Helix-turn-Helix motif region
ORF3 VEDRGRERHYALARAGLAPVRALLDELAARRPP | PESAFDALDLEVRRTVHDRRAGADAA
Msr3770 AKAEGTRRVYTVSNAGFLRLN | WLDQFWEA
SMc03998 VSTSGTRRIYAINRPGFDRLNLWLDQFWS
* ok k! LUK N SR

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 Clustal W program. The helix-turn-helix motif'is indicated.
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(186 obu|:x=Ako g FAJE BExbgk 20.1 kDa, o4 pl 4.5391 &
WAy o 2251% X (1S Holi= oy 75S =8 &
AT F = FAA))

Y] M3 open reading frame (ORF3):= 3,408 ntoll A ATG
start codon®] A&}t 30139HA] ntollA] FAHTH (Fig. 4).
ORF3 Tj e 1317Hﬂ ofu|izAto 2 A E E21EF 14.3 kDa,
o’ pI 6.92& ==, Arsenical Resistance Operon Repressor
(ArsR) familyoll £31= Mesorhizobium Ioti 2] regulatory protein
I 313% DA13), Sinorhizobium meliloti oA HI1HE
transcription regulator protein %= 30.53% YXE H2TH4). 9]
E& 55 DNAY 23 & 4 A+ helix-turn-helix motif(7)S
Zkan lot.

XA open reading frame (ORF4) GTG start codon ©]

Streptomyces griseus of| A trypsin A=} sprTQ] F

A

AR 2 259

¢

50.13 kDa, <lI’d pl 4.94¢] duldz FZdr i dydl=
cell wall anchor domain (LPXTG)®] 101-105 (LPSTG)H#| A&
oA WA, transmembrane helix motif (FFGTAPYVE)7}
187-195 o}v| Ak Ao A AHETK(19). ORF4 22 Listeria
monocytogenes EGD-e] putative peptidoglycan bound protein
EAF 60.46 kDa, o’d pl 5.153 22.2% HYA|(8)E Holal
=, cell wall anchor domain®] C-terminalol ¢X]3}= A o]
ORF4¢} B2 H ot}

oA HA open reading frame (ORF5)> GTG start codon©]
5380 ntol| A A& 6,007HA ntol] A EAT} (GenBank
accession no. AY588948). ORF5= 205719] oju|=2to g 14
g, A 22.8 kDa, o7 pl 8.119] THIAS F=dh= Ao
FAFT. Swreptomyces coelicolor A3(2)2] putative membrane

5014917 ntol] A A12FshH, 3,566 4] ntol] 4] TGA stop codons

zk31 QJTHFig. 5). ORF4E 482 olu|i=alo 2 AW, Rajek

protein (155 o}w|:=Ato g A4

ORF4 ————————————-VRAAGRSTS | DLRGRPMSTPSAPLRVALANGSFEEPSVTGVE | LPDS
Lmo2085 MQRKLIGSFFILMVLLIIGSTSEKVQASPTSSNGWQLKWAIKNNDFEDVDITDYGQNAGT
* kkk Ll ok kLD kil kI ok, Kkl Ik,
ORF4 SQTQAAKR——VPGWLTTATDHR | ELWRSG—FNGVPAAHGAQFAELNANQVSTLYQDLPS
Lmo2085 TNVWMVNQAGVDAWGTTNPTGNIEVWONGNGYN VPAFSGNNF | ELNSDGI GPVYQD IRT
o * Kk kx| Rk Ikl K Tk okkk % ****::”,***,_
ORF4 TPGTTLYWRLYHRGRQGDDTMALD | GAPGSTVEQRRFTOGTTAWGYYTGTYTVPAGQVLT
Lmo2085 | PGSNLTWKFSHRGRTGVOTADLL | GSPESQTEVSRVSNGE-TWGSFEGNYTVPAGQT I T
KRD K KID kkkk X Kk ok kR Ik ko ko ok DDk DRk Dk kkkkkkk D
Cell wall anchor domain (LPXTP motif)
ORF4 RFASRS | SAAGGNQG | GNFLDG | FFGTAPYVELAKAAVPAGPLEVGDTVTYRVTAKNEGG
Lmo2085 RLTFNPISTANGSLTSGNFLDDVQL————YINVNGAKIGDVVWYDFNGDGIQQDSEEPAP
LS T DS *kkxk 1L * 00 *
Transmembrane helix
ORF4 GAAEDLVLTD—VIPRGTTYLPGSLRVVDGP—NAGTKSDAQGDDQAYYDAEE-DKVVFH
Lmo2085 GVKVDLLTKDGTFKESATTNNIGSYLFTDVLPGDYQVKFSLPNNDF|FSKANOGNDKSLN
*' Kk '* . ** * % ._* . .* . _,* . _*,, ..
ORF4 LGNGASGDAGGSLPNTET-——-LPAGTTVEYRVV | SRESGGER | SNTATATYENRLGDTP
Lmo2085 SKPDKTGIASVNVPNLKSENFDIDAGITTNGKVEIQKLSGDKALSGAVYAIKDNSQSEVA
Tk ok, kK Dokk okl Ik kL kK L Ik 1 % Tk N
ORF4 QPLTSTSNEQ| TQVKPAADLTVTKAADAT——————————- TVTVGQTVTYRVTVRNTGPN
Lmo2085 K|TTNQNGTGTAEGLPPGNYTATEVTAPLGYQKNTTPKKFTITYGDTNPVKLTFQNAEKT
. *, .. o LR I *ik kik | llk IxD
ORF4 PATGVSVTDRLPEG—————LAFLSADGTQGGHDPATGR-WAVGDLADGATATLVVRAKA
Lmo2085 GSITIFKQDEANKKGLANAVFDVKSIDGTTLKKVTTNSKGYALAENLQPGTYV|TEVTAP
N * . N oLk kxk N B Dok oL, .
ORF4 TRPGRVANTASVTG———QEKDPD | TNNTOTVT | CVQPAPSCCOPCSTGA———————————
Lmo2085 PGYEKSANEIRVTIPFNPQKTINITFSDNKIMVPLKPTPTKGSTVVKVSGETTKITALPQ
* %k *k ko lkk 111 likik: -
ORF4
Lmo2085 TGDSSSSSTIFTGLL I VWASGLFVYRRY

LPXTP motif

A 162 kDa, o pl
11290 Sua)3t 28.10% identity(3), Mesorhizobium loti 2]

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} :=AkO 2 F-2}2F 233 kDa,
ol pl 991 Tl A)e} 25.58% YX]) (13)5 HITh (K18 WA,
ORF59= 57} <o) putative transmembrane helices”} ZA)3}
= Ao g FAHHETH19).

B33 AFA open reading frame (ORF6)S GTG start
codon®] 6,452 nto| Al A]Z}ET} (GenBank accession no. AY
588948). ZA| ORF= oA, BHe ofm|est A=t v
WS W, Streptomyces avermitilis MA-4680 <] putative lipo-
protein (423 oP|:=ikO 2 FAJE AR 442 kDa, ol pl 5.7
Q1 Tl 7} =2 43S B FATh(12).

o4, S. grseus ATCC 10137 FFZHE] spT FHAAE £
S 67 kb DG SRS T 4204 F5lo] ZASE 6
7o) ORFse] 715ol tlslo] FEate] M) B APAL §
griseusd| A serine-proteaseS T E3}= sprA, sprB, sprC, sprD,
prU 9 sprre] faike] Jsel ekl ATSlel Uk A,
AdpA (A-factor dependent protein A) AL sprA, sprB,
sprD, sprU 2 sprT] promoter 7 F ol At 2+ f-3
28] FALE positive 3HAl 2H3FAL = AR HaE ok
(14, 22). A-factor= AdpA2] TEE FE3l, S griseus?] el
3l g olxpthatel] #ofshs FHzAkre] 2d fFHAES
positive 3}A] ZA3}= global regulator ©|TF. wWEFA, A-factor
regulonS TSIl sprA, sprB, sprD, sprU 2 sprT F3AF 2+
EE 53] BiES Bk 7159 protease’l oFd, FEE
sht olAhAteA 715 BRI TFsAde] A Ao E Az
o). wghA, o9} 2 proteases T =3 AR T EA 5}
B A 758 FEFORA potease®] 715-S f3te 8
Ak 2 A7AT W spr T T 387 o=t vijgs
7102 S, ORF4, ORFS, ORF6= AT B Al
T3 $A0] Jal, ORF2 9F ORF3 &= 1 37k w4
o #E 2§34 Jheol e AoE FFHEIU o
oA, SGT= Al e Al 9] gAfolut el Il A
o' 5 7158 @Y 7Fee] =2 ZloE FE "nk 4
Al sprT FrRARe] Wao] FeliLsirh AlRtEE v 7100 A=)
=3, #jg F710l ZIATFAPT BaljE o] EalE AEENE fE
d FEEA0] 7IAE FAol AjolgHrhE Bars ok, 9
o] 7Pgo] 233s] A5Eo] UTKS, 14). ol¢F 22 SGTe] 715l
w3 7P S ASshe A 75 A7E B WIAIE V)
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-HindIll 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 ORF6, 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 ORF5 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.



