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Application of Rhodococcus erythropolis PR4 for bioremediations
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We investigated the proteins involved in the translocation of R. erythropolis
PR4. The results of our proteogenomic analysis suggested that GroEL2 was upregulated more in cells that
translocated inside of the pristane phase than in those located at the aqueous-alkane interface attached
to the n-dodecane surface. The expression of GroEL2 in PR4 (pK4-EL2-1) was 15.5-fold higher than that in
PR4 (pK4). The growths of PR4 were enhanced by the introduction of pK4-EL2-1. These results suggested
that the overexpression of groEL2 led to changes in cell localization and enhanced growth. We
subsequently examined the effects of the introduction of groEL2 and subseguent overexpression of GroEL2
on the alkane tolerance of various Rhodococcus strains. The results showed that the introduction of
groEL2 led to an increase in alkane tolerance in some rhodococci. As results, we constructed a highly
alkane-tolerant strain capable of translocating to and surviving in the presence of n-octane.
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Rhodococcus 5ml 1B2
[Glucose 10 g, Bacto-Yeast extract
(Difco) 10 g, (NH,),S0,, 0.5 g; NaCl, 0.1 g;
MgCl, 6H,0, 0.18 g; CaCl,, 0.132 g;
FeCl,- 6H,0, 0.01 g per liter, pH 7.2]
28 110 rpm 2 day

1B2 MM
[(NH)),SO,, 0.5 g; NaCl, 0.1 g; MgCl, 6H,0,
0.18 g; CaCl,, 0.132 g; K,HPO,, 0.5 g;
FeCl, 61,0, 0.01 g; per liter, pH 7.2]
NP medium [K,HPO,, 0.5 g; (NH,),S0,, 0.5
g; per liter, pH 7.2]
5% (v/Vv)

10° cfu/ml
28 110 rpm

200 pg/ml
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PR4
GroEL2-F1 (1 24 nt)
5 -ATG GCA AAG ATC ATC GCG TTC GAC-3
GroEL2-R1 (1600 1626 nt) 5 -TCA GAA
GTC CAT GCC GCC CAT GCC GCC GGT CGG-3

PCR PR4 groeL2
CDS PCR TOPO TA
cloning kit
EcoR 1.6 kb
DNA -Rhodococcus
pK4
(km") EcoR
pK4-EL2-1
pK4-EL2-1  Aat
6.3kb  DNA
grotL2 CDS (nt 246-753
) pK4-
EL2-1
Rhodococcus groeL2
NCBI
Rhodococcus PR4 groEL2
F (nt

1-36) 5 -ATG GCI AAR ATH ATH GCI GAT TYY
GAR GAR GCI MGI-3 R (nt
1590-1626) 5 -RAARTC CAT ICC ICC CAT ICC
ICC IGT IGG RTC ICC-3 R.
rhodochrous ATCC12674 R. rhodochrousR-1
R. rhodochrous R-2 R. rhodochrous S-1

R. rhodochrous S-2  groEl2
Rhodococcus
Gene Pulser
1.50 kv 400 Q
25 u FD 1
1-2
IB
1
ml IB
28 110 rpm 2
km 1B2

©)
1x
10" cells/ml 100 pl
sample buffer
20 min
12,000 rpm 15 min
25
membrane containing supernatant
(MCS)
Bio-Rad Protein Assay kit

SDS-PAGE

Takihara et al. (2014)
Microbore HPLC system Paradigm MS4
spray needle
Magic C18 (200 A, 3 um, 0.2x 50 mm)
nano LC-ESI-MS/MS
buffer A (2% vol/vol acetonitrile, 0.1%
formic acid) buffer B (90% vol/vol
acetonitrile, 0.1% formic acid)

20 min 5-65%

buffer B linear gradient
electrospray ionization
source LCQ Deca XP ion
trap mass spectrometer positive
Peak

Xcalibur software m/z 500-2000

BioWorks 3.3

MS/MS data
SEQUEST 1, 2 (Thermo Fisher)
2
correlation factor (Xcorr) 2.0
3 2.5
final score (Sf) 0.85
PR4
RER_09740
PR4
KEGG Orthology
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(1) GroEL2
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