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Molecular Cloning and Characterization of the secY Homolog from Streptomyces lividans TK24.
Kim, Soon-Ok and Joo-Won Suh*. Deparfment of Biological Science, Myong Ji University.
Yongin 449-728, Korea —The secY gene of Streptomyces lividans TK24 was cloned by the PCR method
with synthetic oligonucleotide primers designed on the basis of the conserved regions of L15-secY-adk
operon from E. coli, B. subtilis, and M. luteus. The deduced amino acid sequences of the SecY are high-
ly homologous to those of other known SecY. It has 46%, 43%, 57%, 44%, 42%, 56%, 90% simil-
arity to Escherichia coli, Bacillus subtilis, Micrococcus luteus, Bacillus licheniformis, Staphylococcus carno-
sus, Brevibacterium flavum, Streptomyces scabies, respectively and almost the same with Streptomyces coel-
icolor. The gene organization of L15- SecY-Adk is also similar to those of other bacteria. SecY and Adk
are very likely translationally coupled that is overlapping stop codon of SecY and start codon of Adk
with one base pair, which is common structure among high GC content strains of gram positive bacteria.
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<= 1.8kb

Fig. 1. PCR product of S. lividans genomic DNA.

1.8 kb DNA fragment was amplified with primer L15 and adk.

Lane 1 is A-BstEII as a size marker.

1 GT_CGA_CGC CGT CTC CGG CTC CGC CAA GGA GAA GAT CAC CGC 41

Sall b
42 CGC CGG,.JAC]CCG TCA CCE AGC TCG TCI_GAA CCA CTC GGA CGT 83
Sacl L15 stop

84 GTC GATCGAS ATG AGC GAT CCC GAC CGG GGA TGC CCC ACA AAA 125
126 GGG G6TA TCC CC6 GTT GGT CGT TCC AAG 666G AGT GCT CCC GCC 167
168 GGT AAG GTG GCC TGC GCT GCC CTC TTT CAC GGG TGC GTC ACA 209
210 TGA GGC ACT CTT GAC GGC GGT TCA GCG TTA TTC CCT TAG CCG 251
252 TCC ACT TAT CAG TCG TCA GTC GAA CCT CAA GAC CGT CAC CCT 293

1 M L T 3
294 TGA _CGC AGT AGC GCG GGG GTC GCA G GC ACC GTG CTC ACC 335

GA_GGC
-35 -10 RBS
4 A F A R A F K T P D L R K X 17
336 GCG TTC GCC _CGG_GCG TTC AAG ACG CCC GAC CTG CGC AAG] AAG 377
Smal A
38 L L F T L 6 I I vV V ¥ R L 6 31
378 CTG CTC TTC ACG CTC GGC ATC ATC GT6 GTG TAC CGA CTC GGT 419
32 T H 1 P I P G v D Y K N v Q 45
420 _ACC CAC ATT CCC ATT CCA GGC GTC GAC TAC AAG AAC 6TC CAG 461
KpnI Sall
46 E C V D Q@ A S 6 N Q@ 6 L F 6 59
462 GAG TGC GTG GAC CAG GCG TCC GGC AAC CAG GBC CTC TTC GGC 503
60 L VvV N ™M F S 6 6 A L L Q@ I T 73
504 CTG GTC AAC ATG TTC ABC GGT GGC GCC CTG CIG CAG ATC ACG 545
Pstl

74 v F A L G 1 M P Y I T A S 1 87
546 GTC TTC GCG CTC GGC ATC ATG CCG TAC ATC ACG GCG AGC ATC 587

88 1 L Q L L T v v 1 P R L E A 101

588 ATT CIG CAG CTG CTG ACC GTC GTG ATC CCG CGC CTG GAA GCC 629
Pstl

102 L K X E 6 Q A G T A K 1 T Q 115

630 CTC AAG AAG GAG GGC CAG GCC BGT ACG GCG AAG ATC ACG CAG 671

116 Y T R Y L T v A L A I L Q G 129
672 TAC ACC CGC TAC CTG ACC GTC GCG CTC GCC ATT CTC CAG GGC 713

130 T 6 L v A T A R ) G A L F S 143
714 ACC GGC CT6 GTG GCC ACC GCC CGC AGC GGC GCC CTC TTIC TCC 755

144 G c T v A G Q I v P D Q A 1 157
756 GGC TGC ACC GTC GCC GGT CAG ATC GTG CCC GAC CAG GCC ATC 797

158 F T T v v M v 1 cC M T A ] T 171
798 TTC ACC ACC GTC GTC ATG GTC ATC TGC ATG ACC GCC GGT ACC 839
Kpnl

i72 C v v M W L G E L 1 T D R G 185
840 TGC GTC GTC ATG TGG CTC GGC GAG CTG ATC ACC GAC CGC GGC a8l

186 1 G N G M S 1 L M F I S 1 A 199
882 ATC GGC AAC GGC ATG TCG ATC CTG ATG TTC ATC TCG ATC GCC 923

200 A T F P S A L W A 1 X X Q G 213
924 GCG ACC TTC CCC TCC GCC CTG TGG GCC ATC AAG AAG CAG GGC 965

(adenylate kinase) operon®] adk A} XA B Eo]
ZElo] glE F-E9] ofuAkS Bt primerdAdS
23 97)49¢ AAsdch Azkd PCR primer L
15= 5'-GGCTTCGAGGGTGGCCAGATGCCCCTC-
CAC-3'o]v Adk primere 5'-CTGCGTTCCCTTTC-
CCGCACCAGGCGGCCC-3'eltl. PCR¥FM-~2 S. livi-
dans chromosomal DNA 50 ngs template=, primer
£ Z+7+ 50 pmole, 0.25 mM dNTPs9} 1 unit®] Taq
polymerase(Kosco Co., Korea) & A3l 94°CollA 1%
7F denaturedt ¥ 53Tell4] 1%3} annealing 727ClA
587F 303 whEsle] FE3 F 4o AR A

Pstl
Sall Sacl Smal Sall Pstl Kpnl Smal
L ] i1 | | | J
T A 7 i

—
100bp

Fig. 2. Restriction endonuclease map of the 1.8kb cloned
DNA fragment harbouring secY gene from S. lividans TK24.
Gene organization, L15-secY-adk operon, is similar to that of
gram positive bacteria, B. subtilis, M. luteus, and S. scabies.

214 E L A D 5 W I E F G T v I L 227
966 GAG CTG GCC GAC GGC TGG ATC GAG TTC GGC ACG GTC ATC CTC 1007

228 v G L v ] v ] L v v F v E Q 241
1008 GTC GGC CTG GTC ATG GTC GGC CTG BTG GTC TTC GT6 GAG CAG 1049

242 A R I v Q Y A K M I 255
1050 GCC CAG CBC CGC ATC CCC BTG CAG TAC GCG AAG CGC ATG ATC 1091

256 ] R R ) ¥ 6 G T S T Y I P L 269
1092 GGC CBC CGC TCC TAC BGC 6GC ACC TCB ACG TAC ATC CCG CTC 1133

270 X \ N Q A G 1 P v I F A S 283
1134 AAG GTG AAC CAG GCG GGT GTC ATC CCC GTC ATC TTC GCC TCG 1175

\
284 S L L Y I P A L 1 \ Q F S N 297
1176 TCG CTG CTC TAC ATC CCG GCA CTS ATC GTC CAG TTC TCG AAC 1217

298 S T A G A L) I T K N L A 311
1218 TCE ACG GCG GGC TGS GCC ACC TGE ATC ACG AAG AAT CTC GCG 1259

312 D T A A T P H I 1 L Y F F L 325
1260 GAC ACC GCG GCG ACG CCG CAC ATC ATC CTG TAC TTC TTC CTG 1301

326 1 v F F A F \4 v A 1 S F N 339
1302 ATC BTC TTC TTC GCC TTC TTC TAC GTG GCC ATC TCG TTC AAC 1343

340 P E E v A D N M K K Y G G F 363
1344 CCC GAG GAA GTC GCB GAC AAC ATG AAG AAG TAT GGT GGC TTC 1385

354 1 P G 1 R A G R P T A E Y L 367
1386 ATC CCG GGC ATC CGG GCT GGC CGA CCG ACC GCT GAG TAT CTG 1427
Snmal

368 s Y v L N R 1 T L P G S L Y 381
1428 AGC TAC GTA CTC AAC CGG ATC ACC TGG CCG GGT TCG CTG TAC 1469
382 L G L 1 A L v P T ] A L A G 395
1470 TTG GGT CTG ATC GCT CTC BTC CCG ACA ATG GC6 TTG GCT GGT 1511
396 F G A N Q N F P F G G T s 1 409
1512 TTC GGG GCA AAC CAG AAC TTC CCG TTC GGT GGC ACC AGC ATC 1553
410 L 1 1 \ G v G L E T v K Q 1 423
1554 CTG ATC ATC 6TG GGT GTC GGT CTC_GAG ACG GTG AAG CAG ATC 1595
Xhol
424 E s Q L Q Q R N Y E G F L R 437
1596 GAG AGC CAG CTC CAG CAG CGC AAT TAC GAA 66G TTC CTC CGC 1637
438 b 438
1638 TGA_TGC GAA TCG TCC TCG TCG 6GC CTC CGG GTG CCG GAA AGG 1679
AdK start

1680 GAA CGC AGG CCA CCC G6CC TTG CCG AGA CBC TEC ACA TTC C6C 1721
1722 ACA TCT CCA CGG BCG ACC TGT TCC 6CG CGA ACA TCA GCC AGC 1763
1764 AGA CCG AAC TGG GCA AGC TCG CGA AGT CCT ACA TGG ACG CCG 1805
1806 GCA ATC TCG TGC CGG ACG AGG TCA CCA TCG CCA TGG ACA GGA 1847
1848 CCG CAT GGA GCA GCC CGA CGC CGA GGG CCT 1877

Fig. 3. Nucleotide and deduced amino acid sequences of a 1.8kb DNA fragment from the S. lividans secY region.
Putative RBS(ribosomal binding site), -10 and -35 regions of promoter are indicated by underline. Stop codon which is sharing with
start codon of adk is marked by an asterisk, that is transaltionally coupled structure. Different sequences with S. coelicolor is marked

with rectangle and described in lower line.
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Escherichia coli, Bacillus subtilis, Micrococcus luteus,
Bacillus licheniformus, Staphylococcus carnosus, Brevib-
acterium flavum, Streptomyces scabies®] SecY<} S. livi-
dans TK24 secY +7%1AF2] deduced amino acid$}8] At
AL v & & At A7 46%, 43%, 57%, 44%,
42%, 56%, 90%°] FAHd-& Hole= ZoZ vyt &
H Streptomyces codlicolor?] secYS} v]aa]E Az} A A
ORFelA 24 g F-EolAat Hrixde] xfelrl Hglo
u opn] At = ¥3l) HolR] o B chuAlo]

S. lividans TKH4

f\/\wff\w/\w A

AV WA AT
w YV W'\h w

278 368 458

B. subtilis

AP
iy W

276 368 450

N\w A W

Fig. 4. Comparison of the hydrophobicity profiles of the
SecY proteins from the several eubacteria.

It is appeared that each SecY protein has similar and very well
conserved 10 cytoplasmic membrane spanning segments. Kyte-
Doolittle plots was used in Prosis program.
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TGATG

GTG
Streptomyces lividans TK24 @ 556 *Jl; secY T adk
GTG IGATG
Streptomyces scabies mlo 73 secY 1 adk
GTG TTATG
Brevibacterum flavum secY adk
__TAATG
Staphylococcus carnosus mio secY % adk
ugel
Bacillus licheniformis mio ’?E secY 5 adk
GTG TG
Bacillus subtilis ml% secY 57 adk map
GTG
Micrococcus luteus IO 167 secY FST—! adk
ATG
Eschericihia coli o 7 secY 3 omJ 126 S13

Fig. 5. Genetic organization of the secY flanking regions in several eubacteria.

The genetic organization of S. lividans secY coding sequence relative to upstream and downstream was compared with other prokaryot-
ic organisms. Boxed ORFs are linked by line that indicate non-coding segments of DNA and numeral letter below the line indicates the
number of base pair after the stop codon of one reading frame to the start codon of next reading frame. Translationally coupled struc-
ture which stop codon shares with the start codon have been found in the phylogenetically related organisms.
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%9434 coding region®] L15-SecY-Adke] =22 ¥
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