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Rhodococcus sp. strain DK17 possesses three megaplasmids (380 kb pDK1, 330 kb pDK2, and 750 kb
pDK3). The alkylbenzene-degrading genes (akbABCDEF) are present on pDK2 while the phthalate
operons which are duplicated are present on both pDK2 (ophA’B’C’R’) and pDK3 (ophABCR). DK17
with an optimal temperature of 30°C showed no growth at 37°C. When transferred to 30°C, however,
the 37°C culture began to grow immediately, indicating that 37°C is not lethal but stressful for DK17
growth. In addition, when exposed to 37°C even for a short time, a part of DK17 cells lost the ability
to degrade o-xylene (a model compound of alkylbenzenes). When two hundred colonies were randomly
selected for colony PCR for pDK2-specific akbC, ophC’, or pDK3-specific ophC, a total of 29 colonies
were found to have lost at least one of the three genes. PFGE analysis clearly showed that all the
mutants have different megaplasmid profiles from that of DK17 wild type, which are divided into five
different cases: Type I (10 mutants, pDK2 loss and acquisition of a new ~700 kb plasmid), Type II (9
mutants, pDK2 loss), Type III (8 mutants, pDK3 loss and acquisition of a new ~400 kb plasmid), Type
IV (1 mutant, pDK3 loss), and Type V (1 mutant, pDK2 and pDK3 loss and acquisition of the ~400
kb and ~700 kb plasmids). The above results showing that growth temperature changes can induce
physical changes in bacterial genomes suggest that environmental changes in habitats including
temperature fluctuations affect significantly the evolution of bacteria.
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Rhizobium melilotio|A] 450 kb ©]’d2] A3t plasmid”} A3 (Table 1), o|v] AF 49| Ar|xLgoe] Bk,
WASHA o]E XA3H7] 98] ‘megaplasmid’ 2= 80171 A 5, 13, 19, 20, 26).
=+ AREE o]$2(22), TS AltolA] megaplasmid®] EAY dgmls ofH AfsstEde] fF 29 ESA g
7F ERIEATH2, 4, 9, 11). 53] WISEEFAE HES § Rhodococcus sp. strain DK17-2 o-xylene, ethylbenzene}
ZIgltEely QAIFRAEES wald #Ase  FHAlEC] toluene 5 98] 72| alkylbenzene ¥%}+ o2} phthalate

megaplasmidol] EA5H= 7457 B Aoz Hugoe] g} = *é’é}ﬂ@i o] &3 &4 Jtk16). DK179 WE=EErslbAa
3, 8, 15, 18). o= Rhodococcus & ATES HIFE3}A] ENPAF 5--RE2 3709] linear catabolic megaplasmid (380

tloFet F72] kATl A catabolic megaplasmidZ} B kb pDK1, 330 kb pDK2, 750 kb pDK3) % pDK2$} pDK39l|
HXe= Aoz FRIFJTHT, 16). =, alkylbenzene +3f|
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Fig. 1. PFGE separation of genomic DNA from
Rhodococcus sp. DK17. The genes encoding the initial steps
in alkylbenzene degradation are present on pDK2 while the
phthalate operons are duplicated and are present on both
pDK2 and pDK3.

(ophABCR)®ll 747} 91X|3FCKFig. 1). B8k pDK2+= A9 %
Atell SJaiiA] diA o R A TR Bilk SIitk1e).
o17]ell DK17¢] 37°CollMe A8 ggabA] Zhe= AH(17)
A A sk, AFA A AfelH AR} AEH &
T 45 T°] DK179A F83 E814 2Eg2E 288 &
AT FE0] 7FsaiRlnh o] ATFelxe tdst 37 ~EH|
27} DK179] WA= 43 Hetslr] 93 A A= A
=7} DK179] WakEersls2 AR} megaplasmid QAo
VA= FES ZAFEASIATE

TR & gl ogt dF Aol DK179) VX FEFS
Lolr 7] 984, DK17S 20 mM ¥E%39¢] E0{1= mineral
salt basal (MSB-glucose) HiZ|(25)°] HE3+ 5, 30°CollA
14-16A17F vkl wigols dAAEeste 42 dAE
MSB/glucose HJ Aol HEHODgoo=~0.1)3F31L, 1070 microtiter
plate well®ll 0.3 ml*¥ #5319t} BioscreenC machine (Oy
Growth Curves AB Ltd., Finland)2 ©]-&3} DK172 30°C

AZF2ol 27t megaplasmid®] 443} A 93

oA 521 BRF 7] AG/3717EA] vl HODeoo=~0.2) S+
T2 37°CE =o]1l 5030°ClA] DK17¢] doubling time)
Bt e EN d5AS FESITE 854S v 1070
o] ujFAS MSB HiA|ell 23] 5] MSB/glucose LA
ul o] =R the, 30°Col 29 B9k ARk 9%
Zo] DK179] alkylbenzenes -3 ol v|x]= J&k] sk
13 240, AR 44E RS SN A9 200
ME Aeste] Bt olPANE o83el A7) Pe 3
Z579] TAEIA[MSB, MSB-phthalate (5 mM), MSB-glucose
(20 mM)ll HE3ATE HETE MSB AR EEE &
2k2E Foll Yal o-xyleneS 714 FEAZ FH3ATh 30°Cell
Al 39 B ARFelAx #EE 27, MSB-phthalate 2t
MSB-glucose BiAXNE HES Ee Fgo] AFstH oLy,
o-xyleneS FF3+ MSB HIXIXE & 970(4.5%)9] HEho]
detA] Fet 37°C 854 gflo] MidR ol A
&k 20070] F2HE o-xyleneoll X EF AR 43S B
A7) WZel o] A= dF4 W& DK179 A5 AlE7t
o-xylene #3l 5ol &8 wigkor volrbr zpeld 2A}
9] %9} vIIARIZ o-xylene H3) B FRAT] YX)T
pDK27} AAEAE 71374 ATk

FZFZo] DK1790 PR G FAA FEoA gotrr)
18}, pDK29ll HXISk= akbC9} ophC’ 123 pDK3ol| <
A= ophCY & ARE ZARBIATE SlolA F29IZ A
1l 2007 HEe ZHE i-genomic DNA Extraction Mini kit
(iNtRON Biotechnology, Korea) S ©]&3}] genomic DNAE
Holx] PCRY] F3 DNAZ AME3ISILE pDK2 o] 3]
akbC L ophC’$} pDK3 Eo] FAAR] ophC] FFol| A}E
gk zElolm o] AVIMES thF Ptk akbC-F (5-ATGGC
AAAAGTGACCGAA C-3); akbC-R (5-TTATGCGGGGAT
GTCGAG-3'); ophC’-F (5'-CAAAATCGCCGATG-3"); ophC’-R
(5'-CTATACCGTCGCTGCGC-3"); ophC-F (5'-CAGAGTCT
CCCCTG-3'); ophC-R (5-CTATACCGTCGCTGCGC-3'). PCR
Hk-3-2 ReadyMix Taq PCR Reaction Mix (Sigma, USA)<
0]-838}e] PTC-200 Peltier Thermal Cycler (MJ Research,
USA)Z 533}tk DK17 genomic DNA 100 ng, forward/
reverse ZZ}o]™ (10 pmol/ul) 2t 1 pl, 2% Taq premix 10 pl,

Table 1. Selected Gram-positive bacterial strains and their organic compound-degradative plasmids

. Plasmid

Strain (size in kb) Compounds Shape Reference

Arthrobacter nicotinovor pAO1 (165) Nicotine Circular 12
pTC1 (408) Atrazine/Isopropylamine Circular

Arthrobacter aurescens TC1 pTC2 (300) Isopropylamine Circular 20

Rhodococcus erythropolis BD2 pBD2 (210) Isopropylbenzene Linear 26

L pRHLI1 (1,123) Biphenyl/Phthalates Linear

Rhodococcus jostii RHAL PRHL2 (442) Phthalates Linear 24
pDK2 (330) Alkylbenzenes/Phthalate Linear

Rhodococcus sp. DKI17 pDK3 (750) Phthalate Linear 7, 16

Gordonia westfalica Kbl pKB1 (101) cis-1,4-Polyisoprene Circular 5

Gordonia sp. KTR9 pGKT2 (182) Hexahydro-1,3,5-trinitro-1,3,5-triazine Circular 13
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Fig. 2. PFGE separation of genomic DNAs prepared from the wild-type and the heat-shocked DK17 strains. Left and right
panels show a photo of the PFGE gel and its drawing version, respectively. Lanes: 1, A ladder standard; 2, the wild-type DK17;
3, Type I mutant (loss of pDK2 and acquisition of a new ~700 kb plasmid); 4, Type II mutant (loss of pDK2); 5, Type III
mutant (loss of pDK3 and acquisition of a new ~400 kb plasmid); 6, Type IV mutant (loss of pDK3); 7, Type V mutant (loss
of both pDK2 and pDK3 and acquisition of a ~400 kb and ~700 kb plasmids, respectively).
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mM Tris-HCl, pH 8.0]9] &€t Fof, low-melting point
agarose (2%, w/v)2} Est] Ao 3t} Lysozyme (2
mg/ml), proteinase K (2 mg/ml), 123l sodium N-lauroyl-
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