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ABSTRACT : The nucleotide sequence of inducible chloramphenicol acetyl-transferase(CAT) gene isolated
from a small plasmid pSBK203 of Staphylococcus aurens was determined. The base sequence shows that
structural gene of pSBK203-CAT'encodes a protein of 213 amino acids and has a leader region which
encodes a short polypeptide of 9 amino-acids in its upstream.

[PS|-Methionine labelled CAT gene product in minicell showed almost same mobility with pC194-CAT
of which molecular weight is 24Kdal on polyacrylamide gel electrophoresis.

Predicted amino acid sequence of pSBK203-CAT has revealed a high degree of homology with the
CATs of pC194 and pC221 than those of car-86, Tn9 and proteus mirabilis PM13.

KEY WORDS [ nucleotide sequences ; CAT-gene ; Staphylococcus aureus plasmid ; minicell

Vol. 27, No. 3

Al ¥t2} chlormaphenicol 2] 3} 4.2 o) F 579
A EI S Fel A BAR Qe B
Holol 23k rRNAS] o743 3l ribosome
Ao wstol o3t A9 M uEul 92w
{Charles and Timothy, 1985 ; Sinda et al., 1984)
] -+ chloramphenicol acetyltransferase & 2} 2]
#7198k He2 HwwH T ok (Shaw,
1983 Linda et al., 1984),

Stahylococcus aureusol] A 2-z) =) plasmid pC194
CAT #4ate] 7)1 de] uhsizlolel] (Horin-
ouchi and Weiblum. 1982) 2] 27}=] z+e . aureus
plasmide]l pC221 o) 4] ¥-2)51 CAT(Shaw, 1983 :
Projan er al., 1985)9} pUBII2el 4 Be]l5) CAT
(Bruckner and Matzura, 1985), Bacillus pumiiusol] A]
Baciflus subtilis2 clone%) cat-86(Harwood et al.,
1983) Proteus mirabilis PM 132} chromosomal DNA
ol 4 ¥-2] % CAT(Charles et al., 1985), Tn92] CAT

(Alton and Vapnek, 1979) o] g3 9lr}.

o155 53] 23tefa ol £33} CATS] A<
TE 34 4ES st=oz oeya gl o
ol pCl94-CAT ]l =}l 4] A5 W =lnl =2
T3 A -2 leader sequences} Thod )=
Zeg QA= 9t} (Byeon and Weisblum,
1984).

2 =F29] plasmid PSBK203-CATY: S.aureus
711224 (Byeon er al., 1986) <F 1.3kb =72
B. subtilis W) 2 clone ® & 7 G71 D e AR sl
ov FEFAAE 203709 obv]ieabe] st
63970 2] 7)o 2w 7 BB leader 19| 2
97§ 2] olm) Ak o 2 A %] leader peptideel] 3 =)}
= 2774 471442} open reading fram ©_ & z}z} 74
={e] 2lslet. ©]pSBK203-CATS] utgl & t}2 2}
FAT Q) CATS} o) A U2 sl o
" 2 71 7ell= leader sequence %97} ghod 3

¥ AT B79E w7 zstet ST 9] A el o7k 4.

194



Vol. 27, 1989

712 2 Azt=El v Ambulose ef al., 1986 ; Byeon and
Weisblum, 1984 ; Bruckner and Matzura, 1985 ;
Alexieva et al., 1988).

g B =59] pSBK203-CAT -& E. coli vector
of EFAIA E. colif ol 4] EHAIZH S doll=
B. subtilisf o) A o} )] A 4A wal-g s A o
& vebhged ole AF7HA ‘Q:b‘_% oJe}2] CAT
WA b EH o2 A 1 7)) Apol= AF-

A= Aelct

"pSBK203-CATS] ¢7] 45} °P”]i/}l gL
748 . aureus 7190 2] pC194-CAT ¥ pC221-CAT
9] g & ATAL Jell = vk Proteus
mirabilis PM13 3 Tr19«] CAT g7 d &=
W]o Yo AFEA S BolZy gl

Mz % Y

% 9 plasmid

2 Ao} 225 752 plasmide Table 1ol
viehd vie} b}

Mt 9 Al

A =3 DNAS A 3h7 1 A g a3 Ty
-DNA ligase5-& New England Bio Labol| 4] 3]
Blo] Al-8-3l% 3 DNAF-2] 9} A A 3 2389 o
Al4-% x|ek3t gAY A, lysozyme, RNase 5-&
Sigma chemical Co. ol 4], v} x]el| A}&-5 AJefL-
Difco Labell 4] 747} 9] AF-4-8}5it}. DNA 3 7] 4
o A2 97 [a-*S] dATPE Amersham ol A],

Table 1. Bacterial strains and plasmids
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Strain or Plasmid
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Reference or source

S. aureus D-H-1
B. subtilis BD170
B. subtilis CU403
E. coli HB101

thr-5 trpC2

thyA ThyB MetB divIVBI
F-minus recAl3 aratd
proA2 galK2

Cm-r Em-r Km-r Te-r Ap-r

Byeon et al.(1985)
B. Weisblum

B. Weisblum

G. Cooper

plasmids
pBD9% Km-r Em-r
pBR322 Te-r Ap-r
pSBK203 Cm-r Byeon er al.(1985)
pTQI16 Em-r Cm-r Km-r Kwon er al.(1986)
pHW20 Tc-r Cm-r Kwon er al (1985)
pBK41 Em-r Ap-r Kwon er al.(1985)
pBK424 Em-r Ap-r Kwon er al(1985)
pHW27 Cm-r Ap-r Kwon er al.(1985)
pHW33 Cm-r Ap-r Kwon er al {1985)
pHW25 Cm-r Kwon er al.(1985)
pHW29 Em-r Cm-r Ap-r present study
__pHW3lI Cm-r Em-r present study
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o} E. colivi of) 412] Mb&d ok AF-8- Al 4] 8hu} 5 plasmid
R E coli WA= A& a2 B subrilis
Well A= A 2318 217 Jelggioh (Fig.
5).
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Fig. 1. Sequencing strategy. Cross-hatched box represents ORF of leader peptide and CAT.
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Fig. 4. Schematic diagram summarizing properties of pSBK203 CAT-containing plasmids.
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Fig. §. Inducibility of CAM resistance in E.coli and B. subtilis carrying pHW29 and pHW31, respectively.
An early-logphase culture of four Strains induced by addition of 0.54g/m! of CAM to the growth medium.

After incubation for 30min. additional CAM was added to a final concentration of 20 pgimi, and growth
was followed by measurment of O.D. at 660nm.
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D PSBK203(n) DNAG 7 d432] 454 pClI94-CATSHE
E. pC194 (Unin) % 639bpF 419bp(66%)7}, pC221-CAT9} = 549
bp(85%)7} 2zt e o g yebdrh o) & 213}
F. pPC194 (1) 8tA Hwlofa o g aureusr2 2} CAT-gene
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Nucleotide sequence of pSBK203-CAT 199

Table 2. Number of amino acids shared pairwise by the CAT proteins

pC194 pSBK203 pC221 pUB112 cat-86 Tn9 PM13
pC194 216
pSBK203 116 213
pC221 115 166 215
pUBI112 113 167 211 215
cat-86 93 89 91 91 220
Tn9 83 82 79 78 88 219
PM13 86 83 83 82 80 162 217
I:‘Ld.""““"' A ARA ARR (A LA A TAT I0E 110 TAR ALATAAR pC194  MNFNXIDLDN WKRKE LFHYL NQQTTFSETTETO1SYLYRMIKQEGYKFYPAF IFLVTRY NS

P R R PR TR

AGATARGAILARRT ETA gélﬁ‘mllllll AL ACE AT AL 411 ATY Al
-t 1h phe ase tle thu s

Ti LAR ACT 166 GAL AGA AM GAA TAT ET7 AAY (A1 TAT 130 AAD (AR
Tra glu tor Lep asb arg Iys glu Uy phe atn his 51 phe a1n gln

LAR ALA ACT TAC ALL G1) ALT AAG AAT T1G ATA Tra 1T 1AL 114 mAG
Yin thr the Gr ser val thr tys avn teu e sec dou dyr oo Ips

TAL GAY AAA AAT AAG LA TAT GAA TG TAT CCT GCT 136 AT TAT ALA
tye enp dys asa lys gly tyr glu lev tye ore ole low sle tyr thr

ATL GTA AT ATT ATA ATC AT A% TTA TT1 AGA ACA GGA AT AAT AGT
vie val avn the tle tle asn Iys lou ghe org the gly Vie ash ser

GAG GGA MAT T1G GGT AT TGG GAT AM T7A ML CCV T1A TAT ACA GTC
Glu olp arn lew gly Ly tep osp Iyt You 218 pro Veu Lyr thr va)

TH1 ARD AAR GAA ACT GAA AAA TTT TC) AAC ATY TGG ACA GAA TCA AAT
phe osn lys glu the glu Tyt phe tor ata vie Lep tiv glu sar son

GT1 AGT TTT AAT 1CT TIT JAT AAT AGI TAT MG AGT GAC T2A LT GAA
vel sar pha ash sor phe Lyr atn tar tyr tys tev v Jou Jau glu

TAT AMA GAT AAA AAT CAA ATC TIT (LT AM AR CCA ATA CCT CAA #AC
Lre byt 30 bys atn glu met phe p7o tyy Iys pro sle pro glu asn

ACA GTT CCY ATT TCG ATG ATY CCT TGS ATY GAS THT AGT TCA TTT MY
the val pro tle sor amt 1ia prs trp Vio atp phe tor sor phu a1n

TIA AAT AT GGT AAT AT AGT AGA PTC CTA TTG CCA AT ATT ACA ATA
Teu atn 1le gly asa asn sor org phe lov Yow pro tle 2le thr ale

GG1 AAA TTT TAT AGT AAG RAT AAT AAG ATC TAT TFA (LA GTC TCA TTG
aly Tys che tyr ver dys asn oan T vle U lew pre va) ser Veu

CAR GTT (AT CAT GCG 6TA TGT GAT 6GT TAC CAT §TT TCA STA TYY AIG
gte val his his als wal cyt esp qly Lyr N1 val aee leu phe met

AG1 GAX TTT AR AAT ATA GTT GAT ATG GTA AAT EAA MGG ATT TAA ATC
1er glu phe gla a1n 116 vad 215 1ov el atn glu try dle TER

TAA
e

Fig. 7. Nucleotide sequence of the pSBK203-CAT. Ribo-
some binding site for the leader peptide(SD-1)

and for CAT structural gene(SD-2)are under lined.

al., 1986). S uphylococcus aureus plasmid pE1944+2]
MLS A 3R} ermC &3 A f7)zhe] B3
IRS7} @1 H attenuator o] 23t 2A L =72
2 o]m 1980w orzizn} gl&=d|(Horinouchi
& Weisblum, 1980) o] 7 -$-3= erythromycin®] &2}
7} leader peptide® #]%-%4l ribosomeg UAF
codonol| A} FA o2 IRS 2§o] EehAA
st oo w2} mRNA 23} F27} W3tg P
o] 1 A7 FEFAAY )5S A’ ribosome
A7 2= o] 2 AFA) /‘]’5]'5] =R

A= 3 gje}. §Ad CAT2| 7§+ attenuator
F-9ol| £ 8}= [RS7} ermCrk & -5'1—“\3’5}?‘]% ke
v gAsA Ex ke Ao) pCl94e] 75 #alkl
B} 9] i (Byeon & Weisblum, 1984) v]=3¥F <3714

pSBK203 MTFNIINLET
pL221  MTFNLIKLEN

WORKEYFNHYF HOQTTYSVTKNL ISLYLKYDKNXGYELYPALIYTIVNILI

WORKEYFEWVF MOQTTYSITKE 10 TUFKOMIKKKCYETYPSLIYAIMEVYNK
pUBII2  MTFNIIKLEN WORKEYFEHYF NQQTTYSETKE IDITLFKOMIXKKGYE IYPSLIYAIMEVVRK
cat-B6 M FXQID EN YLRKEMFHHYMTL TRCSYSLYINLOI TKLHATLKEXKLKVYPVQT YLLARAVOK
™ ME KKITGYTTVDISQWHRKENE EAF QSYAQCTYNQTVQLDT TAF LKTYKKNKHKF YPAF TH] LARLMNA
3 MO TKRVGILVVOL SONGRKERF EAFQSFAQUTF SQTVQLD] TSLLXKTVKONGYKFYPTFIY 1 ISLLYNK

pC194  NTAFRTQYNSDGELGYWOKLEPLYTIFDGYSKTFSGIWTPYKNOFKEF YDLYLSOVEKYNGSGILFPKTP
pSBKZO] NKLFRTGINSEGNLG YMDKUNPLY TVFNKETEKF SKIWTE SNV SFNSF YRSYKSOLL EYKDKNEMF PXKP
pC22' NKVFRTG IMSENKLGYWDKLNPLYTVFRKQTEKF THIWTE SONNF TSF YNNYKNOLLEYKDKEEMFPXNP
puUB1 'IZ NKYFRTGINSENKLGYWOKLNPL Y TVFNKQTEKF TN IWTE SDNNF TSF YNNYIKNOLEE YKDKEEWF PXKP
cat-86 [PEFRMOQYND ELGYWE | LKPSYTILNKETKTFSSIWTPF DENFAQF YKSCVAD]ETF SKSSHLFPKPH
T HPEF RMAM KDGELV IWDSVRPCYTVFHEQTE TF SSLWSE YHDOF RQFLKI Y SQOVACYGENLAYF PKGF
P13 HAEFRMAM KDGELY IWDSVNPGYNIFHEQTETF SSLWSYYHKD INRFLXTYSEDIAQYGDDLAYF PREF

pC194  IPENAFSLSI IPWTSFTGFNLNINNNSNYLLPI I TAGKF INKGNG [ YLPLSLQVHKSVCOGYHAGLFMNS
pSBK203 JPENTVPISMIPWIDF SSFNLNIGNNSRFLLPLITIGKF Y SKNNK [YLPVSLQVHHAVLOGYHYSL FMSE
IPENTIPTSMIPWIDFSSFNCNIGNNSNFLLPLETIGKF YSENNKTY TPYALQLHHAVCDGYHASLFMNE
IFFDYIPlSMIPHIDFSSFNLN[GNNszlLPIlllGK”SU‘NKIVIPVALC}LWAVCDGVHASLFm[
cat-86 MPENMFNISSLPWIDS TSFNLNVSTDEAYLLPIFTIGKFKVEEGK | ILPVA| HAGY VE ¥
™3 1 EMFFVSANPHVS!TSFD(WAWTFAWVYH;“VT%DKVLHPLAIOVHNAVCNFHVGRNLNE
PM13 1 ENMFFYSANPWYSF TSFNLNMAN [RNFFAPYF T IGKYYTQGOKVLMPLA [QVHHAYCDGF HYGRL LNE

IQELSDRPNDWLL
PpSBK203 FONIVDSYNOWI
FQODIIRKVDOW[
FQDEINCYDOW]
LRWLIEHCDEWLNDSLHIT
n9 LOQY  CDEWORGA
PMI13 [0y CDEGCK

Fig. 8. Comparison of the amino acid sequences of the

peptides specified by pSBK203-CAT and the CAT
genes on pC221, pC194, cat-86, Tn9 and Proteus
mirabilis PM13.

dEo] AME thE FLA CATZ A WA=
U =7 9142 ribosome] A1 2|7} CAT
FEHFARY GRS foAe @R veA
slck(Duvall er. al., 1987 ; Alexieva et. al., 1988).
v} @A 7HA] erythromycina} chloramphenicol
2] &7} o] @ A leader peptide 3 5-F4] ribosome
o2 sl 1 Tz WshE Zdste] YT
codon ol Aut P FA slerbe a4 AR e
o}, tSo] ¥ APohx AF4-H pSBK203 carr}
A 2 5= pHW292} pHW319] Bacillus subtilisol) A
A S SR AE E coli el A= A E5A
WS 3lerle] S50 uE EA-ASAdwE
7)o o s A= aredxlutst gk o] EAl ol o &)
e AF Al AFoNA 749 Helrh
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