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Table 1. Bacterial strains and plasmids.
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Strains or

Plasmids Descriptions

S. aureus DHI1
B. subtilis BD170

original host of pSBK203 (Byeon er al., 1985)
thr5 trpC2, transformable host for plasmids (Dubanu er al., 1973)

F' this supE44 proAB lacl"ZA(srl-rec)306::Tn10, transformable host for plasmids

E. coli HB101 F~ recA13 arald proA2 galk2, transformable host for plasmids
MV1190

Plasmids
pSBK203 original plasmid for this study (Byeon et al., 1985)
pSR203 HindIll-B fragment of pSBK203 deleted plasmid (Park et al, 1993)
pSR300 pSBK203 (HindIIl partial)::pUC119 (HindIIl) recombinant plasmid.

E. coli-B. subtilis shuttle vector (Min et al., 1993)

pSR321 pald’-mutant; HindIII-Tth1111 fragment deleted pSR300 (This study)
pSR323 pald’-mutant; 49 bp deleted pSR300 at Rsal site (This study)
pSR324 pald’-mutant; 57 bp deleted pSR300 at Rsal site (This study)
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HH M HRMT X HR RR B/M R H
11 1 I | Il il J| L 1 |
2SBK203 | [ Al a4 1 copl rep [T cat | pre |
ori
pSR321: A113(3548-3660)  —
pSR323: A49 (3545-3593) L
pSR324: A57 (3556-3612) -
2961 3545 3654 1
HH M HRMT X HR RR B/M R H
pSR300 }=//_ll 1 [ . 1 1l LL 1 1 Il //=‘
pUC119 palA palA’cop ___rep > cat >
ori
HRMT X HR RR B/M R H
pSR203 L1 1 Ll il 1 L J
palA ‘cop rep > cat >

Fig. 1. Restriction map and genetic organization of pSBK203 and its derivatives.
Lines above the restriction map of pSR300 indicate the deleted region in the pald’ minus derivatives
and the numbers followed by A denote numbers of deleted base pairs in derivatives. Numbers in

parentheses and above the restriction enzyme recognition sites are nucleotide co-ordinates in pSBK203.
B, Bglll; H, Hindlll; M, Mbol; R. Rsal: X. Xbal.

3300 3350
5" AAATATCAAAGGCATGAACCAGAAATTATTTTTGAAGATGAACGAGATGATGGCTACACTTTATAAAGACGACGCATTTATGCCGAGAAAATTTATTGAT

————————————————————————— ( ORF Of pre )=-=--mmmm oo e
( ____________________________
CGTTGAGAAGAACCCTTAACTAAACTTGGAGACGAATGTCGGCATAGCGTGAGCT ATTAA?CCGACC?TTCGACAAGTITTGGGATTGTTAAGGGTPCCG
------------------------------------------------------------ palA )=
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_________________________________ LN
l———‘) A57 (pSR324)
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0] s >
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A113 {——F
849 <

3750
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o e e e (€OP Ymmmmmmm e

100

150 200
CAGAAGAAATTCAGGCAAAACAAAGCTTAGAAAACGAAAACTTAAATTTTTCTAAAACCGGATACTCTAATAGCCGGTTAAACCGACATACTATGTACAC
—————————————————————————————————— ( ORF Of rep )= m oo o e e e e e

<

Fig. 2. Nucleotide sequence of replication origin (plus origin) and the flanking pald, pald’. cop. and 5' end of
rep gene.
Deleted regions in three pald’-derivative plasmids (pSR321. pSR323, pSR324) are also indicated.
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O INITIATION REGION-~=--w------ ><--SPECIFICITY REGION- >
G MINIMAL REPLICATION ORIGIN OF pT181--------------
NICK SITE  II<-Rep footprint-> REPLICATION ————— >
pSBK203 127 AGAAAACGAAAACTTAAATTTTTCTAAAACCGGATACTCTAATAGCCGGTTAAACCGACATACTATGTACACCCCGGAACCAAA 213

pS194 3412 G-----G------- Cmmmmm T (o 3495
pCW7 42 ~A-TC----TTTAGAC- === ===~~~ o A 125
pUB112 1311 --G--GA-----T-C---=--- GT-mmmmmmmmm o em e GTG-T--A---T--GGA-AAT-TC----C-- 1394
pC221 1234 -A-T--G--TTTAGAC-~-----------==u- Cmmmmmm e GTG-TA--TT-T-TAC------ TC----- G- 1317
pT181 110 -A-TC--~-TTTAGAC-------=--------- o GG--GC-----~-- G---G--TAT-T--T----- 27
pC223 442 -A-TC----TTCAGAC--------=-------- o G--GC---~TTCG=--G---TT-TA-T--G-- 359
<--1——>< 2-> (-270K---3---> {---3' —-> <-4-> 47> (--17->
rep  mmmmmmeeleeeoeo I [---mommm- R -~ [--------- I-----
base seq. 50 60 70 80 90 100 110 120

Fig. 3. Nucleotide sequence homology of leading strand origin among plasmids of pT181 family.

Inverted complementary repeat sequences (ICRS) are shown below and numbered. Sequences are
aligned according to the identities and the bases identical with that of pSBK203 are designated as
‘—’. The nucleotide numbering of rep gene is shown at the bottom.

a)

1 2 3 4 5 6 7 8
pSBK203 3513 GCTTTATTCCAATT. . . GCTTTATTGACGTTGAGCCTCGGAAC. CC. TTAACAATCCCAAAACTTGTCGAATGGTCGGCTTAATAGCTC
pOX6 166 --------m--mm- e memmm s ememmemnen- QU S
pC194 2042 T----n-nmmomo- o o e
pS194 2982 --------mmmmnm, -mmmmee | O R — e GC-----. -~
e S R Y P — - CCT--A-T-, -C--A==-TT--. , ~0G-T-=. ~===T-====T==-G-~, == -C-TC-=---AA--G-=-"-~ 6
PEI94 794 CA----------- TC. . ----T-. -CGTG---TG-G-T-CG, T--A----A-=---T-G-G---TG-A-CC-AAA-. . ~- ===~~~ G
pLS1 4233 TT--------- TGGT——A T-. ---AACA--TAA-CAGTGA-TGCCGT-CT-TGTCCG. . -GTC--TCC-AA. .............

8 7 6 5 4 3 2’ 1’

pOX6  ------- M M R s o N 4
pC194 : S e oo 2206
P et e e AAGC 2825
pC221  -------.CTGAC. -GC-G- CGCTTTTA--C--A, ~=----- .CTC--ATCGA. . . ~A-=--G-mmmmmmmmmmmmmmm- 636
pE194 ALCTG--A--CG. _ ~A--A-G, ~--mmmmmmmmmm A- 637
pLS7  ------ Ak--~TTT-GGCTCGGCA- GTCC-AGCGTACTCT-T. CAC-GCTT-TTG- A~ ~GC, -~--A--~=-=--=- CA-- 4083
b)
CCAATTG GCCTC ATCCC
, T C G TTA T
5~ GC-TTTAT TTTATTGA-CGTTG ~ GAACCCTTAAC  AAACTTG CGAAT GTCGGC ATAGC C
3'- CG_AAATA AAATAACT GCAAG__ CTTGGGAATTG  TTTGAAC GCTTA-CAGCCG-TATCG _ A
SGCTCTTT A TCTT A CTCT C

Fig. 4. Nucleotide sequence homology of pald with those of staphylococcal plasmids (a) and predicted secondary

structure (b).

(a) Sequences are aligned according to the identities and the bases identical with that of pSBK203
are designated as ‘—’. Inverted complementary repeat sequences (ICRS) are shown above and
numbered. (b) Predicted pald secondary structure for pSBK203.

dsDNA = 73%2171 Al (—)He] HAZ} Aupepep  (Fig 4).
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Ho® "—JE'% 7Z1e] 71 palindrome &5 3l 3l& Fig. 294 He wiel o] repo] 5% AF

(11,12) 25 ¥4+t el 10 kb »I%Ee] 428 plasmid A7} EA43e o] copF pald Abolel] = o}

o]t} (6). pC1948} pE194 of A ﬂ% 2y plasmid®] copys ZAe] A Holst= cop F

ol 2

Rl A WAE glom pSBK2039] paldi palindrome FZ7} A Fa Q= o) selsz

Ae e e ARA G7Md BEOR rep ek o9} 72 % palindrome?] ¢lo]& FTxE
AL ARl oF 240bpel] AA &3t 9k th2 plasmidel| 4] HAEA] o F2d #at opie}
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a)

3550 3560 3570 3580 3590
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3600 3610 3620 3630 3640

AAGCTTTTGAGAATTTTATAGCAAGTAAGTATGTACTTGGTGTTTTAGTAGT TTTAACTGT TTACCAGATAATACAAATGCTTAAATAAAAAAAGA
- -0 - -

b)
AG
G A GTA _GTACC
. T A AT T AG
5’- CTTT TTTTAT-AGCA  GTA TGGT AGT T
3~ GAAA- AAAATA TCGT  CAT ACCA TCA T
AAT T AAAT AATAG  TTTG AT

Fig. 5. Nucleotide sequence of pald' (a) and predicted secondary structure (b).

(a) Inverted complementary repeat sequences (ICRS) are shown above

pald’ secondary sturcture for pSBK203.

pald A71Ad3te] AsAE dladlom pCl4e] 4
repfr A AFe] 30 ZFof| 4] w7l leading strand A

4 AR deA e palB FFE (ks e o)
ik (Fig. 5).
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7] w el o} txrt M-OR 2H-d o)zl 4}
A8 Al edsken} paldE EEFE =
Hindlll BA#o] Zolxl pSR203°] Bacillus ol A
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ABSTRACT: Replication origin (ori) of R-plasmid pSBK203 Isolated from Staphylococcus aureus

DH1

Min, Kyung Il and Woo-Hyeon Byeon* (Department of Microbiology, Kangweon
National University, Chuncheon 200-701, Korea)

The origin of the leading strand replication (ori) and of lagging strand replication (M-
0O) of R-plasmid pSBK203 was identified and its base sequence was determined. About
50bp of ori sequence residues overlapped with the structural gene of rep. Sequence
comparison reveals that pSBK-ori shares obvious identities with those of pTI181 family and
consists of two regions, one is conserved and the other is variable region. Of two palindrome
sequence located one after another in upstream region of rep gene, pald’ instead of pald
which shares sequence homology with diverse family of plasmids such as pOX6, pC194,
and pE194 seems to act as a signal for conversion of primarily replicated ssDNA to dsDNA

(minus origin (M-O)).





