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CarboxydobacteriaE |8t A=l Plasmid HE{2} HAXEHHHH J)dt

oAMICHE m ME3fn} S=niE|EH MEZstay

Carboxydobacteria®] UAt3ieha: Abs}e)l o3t 132 AFE 3 Pseudomonas carboxydo-
vorans°ll EA3}= pYK100 plasmid¢} pBR322E o]-&3}o] pYK322 (7.2 kb, Ap, Tc) ¢} pYK324
(7.2kb, Ap,, Tc)s F7HA =¥ plasmid shutte Fe| S w531, pYK1002} pACYC184 =
o] -4-3e] pYK210 (5.2 kb, Cm), pYK220 (5.2 kb, Cmv), pYK230 (5.2 kb, Cmr'), pYK232 (5.2 kb,
Cm) 5 Ul7}A] shuttle HE}E W5ch AP A5 2F digFoA GREHA A
=t pYK3222} pYK220& ©] 43 carboxydobacteria®l 3 A3 Ao Bagdasarian 7}
Timmis2] ¥ (Curr. Top. Microbiol. Immunol., 96:47-67, 1982)< ¥ 3)3}e] 0.2% succinate’}
E3d Fr1AFA AN A5 SR g AFE o433z, YAAFEAL] 10mM
RbClS 100 mM KCIZ A sle], AAFL H2)F 4°ColAe] WA AL 1247322 33,
DNAZZHE 45°ColA 387} heat shockS F 7] & ¥AAPo] dojyirl AN
Aoz 5e yAAge] A44¢ plasmidS 22 5 gdEwl, ol =49 plasmids} P44
DNA Z¥= A7) dEQ Aoz F3d0.
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COAtslell  dhigk #xF A= carboxydo-
bacteria®] 3hAQl Pseudomonas carboxydovorans)
small plasmidel] ¢] Al¥Fe CO-DH AxHe] Al7}H#]
ZF WAE WA A Rl ane]
AA7E AL AEE w23 (25,26) ©] small
plasmid®] AgEALAE 2AdZAHA (22) E F7HA
carboxydobacteria®] CO-DH £-4zk7} plasmidell
A Aolel= Ea (23)2} WHEA  carboxy-
dobacteria®] CO-DHFHAE F24YE 72 (5
E3shch

wgba] B T4+ carboxydobacteria®] CO
AR} dAtoll g BAMFA A Q] Aol F H a3
genetic system®] 7Hg #3 A AR WA
carboxydobacteriac] 4 EAE F e ot
plasmid WelE sk g, o] WEEE car-
boxydobacteriatl £ =3]3}7] 91§+ Al whol
&) oAkt

Az o

Mt uied

P. carboxydovorans, P. carboxydovorans OMS. Pseudo-
monas carboxydohydrogena, Pseudomonas carboxydo-
flava, Pseudomonas gazotropha, Acinetobacter sp.
strain JC1 5& AREAH wel A e AA
F71945M 2] (15) v+ LBl A& o] 4 sod 30°Cell A
wjoksla, hAF DHSa 9 TBIS oA =& 14



Vol 30 7992
HaeIIl Alul
Haell
Ncol
Hinfl Aval
SstIl
Haell
HaeIT
Aval HincII
HincII

Nrul

MboI

Fig. 1. Restriction map of pYK100 in P. carboxy-
dovorans.

LBHjA & o]-84-3le] 37°CellA] wfgFa}sich.
SiA| 24 Z=A

o2]7}A] A discE o83k 7+ FAA o ot
carboxydobacteria®] ZAl-S WA sletslz, o]
Halsr) s AAY o FAAZt 23E A
s z]el] HFAA FEIACk
Plasmid F£&

Ao A A4 plasmidES tlo g Fu|3}7)
9814 alkaline extractiondd (4)2Z plasmid
DNAE %23 % CsCl/ethidium bromide wHj
(28)e.2 3tsigcl a3 Al EAshs
plasmid®] #21-& $15}o] rapid alkaline lysis ¥
(28)2.2 plasmid& F&3% v} agarose gel A 7]
958 AA)ste] 7z} plasmide) EAE sttt
AMEE We H=

P. carboxydovorans®] small plasmid (pYK100)¢]
APasrx= (Fig. )& w=ez, Ad" car
boxydobacteriaz} WHA-& viehlz] £l A9
$AAE 743 d2]FF2] donor plasmidS A A
APasz  Agdsle] AZ|dEd ohe Ude
DNAZ7ZS 22 4 3}8te] small plasmide} 23
AlAed (28), oldf HAelA BA 2 FE2E 7}
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5 371918 ColEl replicon® 37 =3 A3
o}
tianezo 9 U My

Az Hels CaClys o] &3 A (27)
o g diAF DHS5aed =3t -3 FAAE
o] g3le] A oS, 1 HEE FF e, £I7
3 (28) AFaArE o)43le FAA| WA markerd
713 DNAS] ARIuEE Al 25 ofsig]
=3
Carboxydobacteria®| #AT &b JHu

olu] ota|z Zrix] FAAF why (1,24,27)%
Bagdasarian¥} Timmis (1)9] S 33l A=
stoich WEE u e AuAgAn A g 1@
Fz)E vl o2 02% sodium succinateZ} EFHE
Fr1gFu R oA R FAARF7 A Zle gt Al
< 10mM RbCl 4l 100 mM KCle] #H7p=
PAAFGH oz stz 4°C oA 1227 WA
39l DNA 2] F gzl 45°CelA 383
sdgon AxE AYSE Al 1mig 02%
succinate”} ol YA F7)GFuA] o doIF3 90
B7F zeheoksl F succinate?} A AZ YA}
EgR A FUIGFR] o =] 30°Cel A
48-72417r wiekE AR AAE Fal FHch
a2 1 m/ 9 10%ete] 9] Alie] e wiA|] 1uge
DNAE #7lste] A0S of & 5 AUe
NA & FAA3HE (transformability)e]e} sttt

Az 3 nFE

Al et 2y

P. gazotropha®} P. carboxydovoransi= ZAMgE o
A7 A YA 2F WAL Jebd L P carboxy-
doflavae ZARE RE A eAE Yelhie
W, P. carboxydovorans OMS5+< ampicillin, tetra-
cycline, kanamycin ¥ chloramphenicolel 314
+ eIt “ﬁ’l‘ P.  carboxydohydrogena’=
kanamycinol] 7}FpAd-& vFeb oW, Acinetobacter sp.
JC1& tetracyclines} chloramphenicolel Z}FAd-8
vrelyct (Table 1).

Table 1. Sensitivity of carboxydobacteria to several antibiotics

P. carboxydo- P. carboxydo-

Antibiotics?

P. carboxydo-

P. carboxydo- Acinetobacter

P gazotropha

varans OMS5 hydrogena flava varans sp. JC1
Ampicillin — +b 3 + + +
Tetracycline - + + + _
Kanamycin - — + + +
Streptomycin + + + + +
Chloramphenicol - + + + _

“Antibiotics concentration; ampicillin (50 ug/m/), tetracycline (12.5 yg/ml), streptomycin (50 ug/m/),
kanamycin (50 ug/m/), chloramphenicol (25 ug/mi).

b Resistant.
“Sensitive.
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=g} plasmid HE]

P. carboxydovoransoll & 3= 2.8 kb9 pYKI100
(22)% pBR322 % pACYCI84 plasmidEolA] rers-
Azbe] ARE AAZ pTSI1 53 - LS
AR2-3}e ampicillin 3} tetracyclineo] WA& 7}zl
Az e pYK322 (7.2kb), pYK324 (7.2kb)
chloramphenicoled] WAS JelllE pYK210 (5.2
kb), pYK220 (5.2 kb), pYK230 (5.2 kb), pYK232 (5.2
kb) 5& uFEglon (Fig 29 3), 0|52 %
At DHSa o4 kA=A B4 =9dch (Fig 4). 3
AXNBAEL P. carboxydoflava, P. carboxydovorans
OMS, Acinetobacter sp. strain JC1-& Ao g
pYK2203} pYK322E A}&3te] AA|atedc)
Carboxydobacteria2| #a& &

Carboxydobacteria®] 3AA3uHS  sfts}r)
g dlu Aol oA F2 AR sl e
CaCLHM (27)% MOPS#} dimethyl sulfoxide &
o] 8% v} ¥ (24) 2 Pseudomonas 32 Ad3} 2
7HA] EFAlellA AHg-she whY ()& Al=3F 23
Bagdasarian 3% Timmis (1)2] 3h& AF23 7 S0
HAASgo] AdHez =4 vepdr) oeks ol
g Wyl o] & 3 AAHEE dr|9s
Bagdasarian 3} Timmis (1)7} AR&3F vi=] 9] 23,
AFTEA7), dd23 SAe] 17} ool FH
9 =%, competent cell & THE7] Y3 FAAF LA
2] F 4°CeliA WA 3= A7}, competent cellol]
A7kl DNAY % dAz X9} A7 58 43
st FAAIES ARSI 2 A B3z
B} 02% succinateZ} #H7HE F7]gFAE o)l &
skl A A FU)7A] M-S wloksla, ¥AAE
£l o] 17} ¢fo] 2% 10 mM RbCItH4l 100 mM
KCIZ djAst, JAxFHE ] F 4°Col| 12-16
A7y F-oF wka] ¥ 0.2 m/2] competent cello] E3HE
golo] 10uge] DNAS 9oIF F 45-46°ColA 3
27+ 4 FAL FAS o dAHIEo) A =4
eyt

Zt AlfE Ao R 7]E9 A7 A zg uhd s
Bagdasarian®} Timmis (1)2] 9 $9} o]
He WS o]g3le] FAANS A= A
Bagdasariasn3} Timmis(1)2] #WH 5 455 €T
o] 7 =& YAAES e} (Table
2).

)333——131% A&7l DNAS FA ¢ A3
f 2ol A B R & o]-&3%F 79 0.2% succinate
7F Eolgle A FI9FuAE o] 438E o B
A Al HEE MEA EE A7 o] go] veldrh
o]#]gF #ALS competency s Eol7] $13te] il
Aol Al wjoFst & FAAC 2FE E3uiA e} F
a2 o)) Tste] wofAlZ]l AE w)wste] algh
Ao 2, ol olvtm Bl AW Exjsle F71Eo]
Ao Alxzatel A A4 o5& AAz= 59 &
olgt 28-S el 7] wjFolet A€} (6). 1E|x
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Fig. 2. Construction of recombinant plasmid vectors
with pYK100 and pBR322.

FAA WA FAAE sl plasmidel] o8 FAA
8 AAE o2 AV Eolsde Al =t
A€ W Jebd A G5 A= AE2Te A4
HEg9 10°-107° A2 JelygEd, oje 2
Aol A AH2-gF A AR 7 Al AR
carboxydobacteria®] A4 FEA7IA] Qg
w3 FAAE AY Ao plasmid DNAZF A
FUE =YENAE o 2 2Tl s of2 Ao
g Aol FSEHAE AReS dFAES
HATEE JiHMoAe] MEBIE! HS
HAAEE AFe aer 9" plasmid?]
&2 #3793l rapid alkaline lysis HHH (28)
52 AHg-sled oyt plasmidE WA 4 glgdch
olejzhe HALE kx| EF Ads deR
FAARAYHAA w33 AAEE BEHE o5
o] 1 29 F3E 4 9lr}. A, plasmid DNA
AA 7 AFulelA g3 DNAWE ZAjt=Ee 45
(), A4, A 2483 AFe A4 DNAS
Ad¥ Grix g FUdF 971-449E 713 plasmidE
ol-gsle] IFARFEGE w dMA DNAS
plasmid®] 9437} cross-exchange® do# HFagh
FAAE 44 DNAWE Soi7ta vz $-9)=
AW el restriction/modificationlel] 2js] 4™
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Fig. 3. Construction of recombinant plasmid vectors

v 4% (3.7,810,34,35,37), AA, HY=g=
plasmid= A2 restriction/modification#] o}
o8] "= Rt 7 plasmid7} 44 E o] ApZo g
A4 DNA® pseudogeneo] L= A$ (12)
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plasmiddel e A WA FAAE He
FAA 7L 2g= Qe HawiR|o =g A9
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with pYK100 and pACYC184.

ehd A4 So] 2T vlkdA Jehd A
L2 Ho} f‘ﬂ‘ﬂ"ﬂ 7HdE A 5 911:]- A3 A
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Table 2. Transformability of carboxydobacteria with recombinant plasmid vectors under different conditions”

Plasmid® Selective Recipient Transformation condition*

marker A B C D
None Ap, Cm” P. carboxydoflava 45 8 5.1 2
P. carboxydovorans OM5 36 21 18 5
Acinetobacter sp. JC1 12 24 11 6

pYK220 Cny P. carboxydoflava 30 55 67 136.9
P. carboxydovorans OM5 NT¢ 85 150 167
Acinetobacter sp. JCI1 NT 43 54 74

pYK322 Ap” P. carboxydoflava 47 26 59 108.8
P. carboxydovorans OMS5 NT 75 165 232
Acinetobacter sp. JC1 NT 39 51 66

“Transformability represents number of transformat per 10* cells per ug of DNA added. Transformability
in the absence of added DNA is an average "of transformabilities obtained under ampicillin and
chloramphenicol selection conditions.

P All plasmids were purified from E. coli TBI.

“A, Mandel and Higa (1970); B, Kushner (1978). C, Bagdasarian and Timmis (1982); D, modified method
of Bagdasarian and Timmis (1982).

“Not tested.

abc oJubA © 2 Azotobacter-t Aspergillus2l 378 A 34|
o= =% plasmidel] F8A DNAL dF 7]
xado] 2AsAY FMA DNASE FAHE S ek
= 5317 e Aol DNAAPe|e] Adte] o] F
o= Zeg od#x glovt (3,35), Dictyostelium
oluv}f Edwield of WA (E coli D345)9 7
oA FE9 FF plasmid¥EHE AHEES
o = =% plasmid} 44 DNASH Zg3ch=
By% glek (9.34).

Carboxydobacteria%-& Eofol At olE AlHe]
7] W Fol B Al Azg HNEelE 9 == A
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Fig. 4. Restriction enzyme digestion patterns of pYK jijg Z;iﬁ?gydﬁob;cgn%a; gg‘ &é};] 2%;
324. The recombinant plasmid was prepared e e e, e oo S

from E. coli DH5a. pYK324 digested with Al "FeHA & A7A5L ol ehats g sty

(a), Sstll (b). and Aval (c). carboxydobacteria®] §AgAQ A7 EI}TE
oledslz] $ls] 2 7}=l carboxydobacteria® tHA-S
2 DNAANZY so) AR reed ~ EAWIAE

Ao Az B 4 Ao Adel Abge mE w7 HF TS A8l sk

Aol A A FHx7F o) Hdcka 7HAshe

AL Felojt. whebd PAXEE HFolA A2 ZALe| 2

plasmid7} AR A ¢4 e 29)" plasmid2 ]

ARt A DNAgH A7 HFd AYde B A7E 1990 may fA-Fekdule] ofs)

Zza 5 3o S E s,
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ABSTRACT: Development of Recombinant Plasmid Vectors and Transformation Method for

Carboxydobacteria

Jin Wook Kim, Taek Sun Song' and Young Min Kim (Department of Biology,
Yonsei University, Seoul 120-749, and Department of Biological Science,
'Korea Advanced Institute of Science and Technology, Taejun 305-701, Korea)

Recombinant plasmid shuttle vectors were constructed for genetic studies on the oxidation
of carbon monoxide by carboxydobacteria. Two vectors, pYK322 (7.2 kb, Ap’, Tc') and pYK
324 (72kb, Ap, Tc), were constructed using pBR322 and pYKI100, a small plasmid in
Pseudomonas carboxydovorans. Four plasmids, pYK210 (5.2kb, Cm’), pYK220 (5.2 kb, Cm),
pYK230 (52 kb, Cm), and pYK232 (52kb, Cmr), were constructed using pACYC184 and
pYK100. Transformation of several carboxydobacteria with pYK322 and pYK220 was found
to be efficient when the cells were transformed by the method of Bagdasarian and Timmis
(Curr. Top. Microbiol. Immunol. 96:47-67, 1982) with several modifications; cells growing
on 02% succinate were harvested at the mid-exponential phase, 10mM RbCI in
transformation solution was substituted with 100 mM KCl, cells in transformation solution
were incubated for 12 h at 4°C before addition of DNA, and heat shock was carried out
for 3min at 45°C. Plasmid vectors used for transformation, however, were not detected
from antibiotics-resistant transformants, suggesting that the vectors may be integrated into

the chromosomal DNA.





