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Abstract Rhodococcus is a group of obligate, aerobic, gram-positive bacteria that has a wide variety of
species and is widely distributed. Rhodococcus species are frequently studied because they possess multiple
hydrolases and synthases and can degrade many xenobiotics. This paper reviews omics research, genetic
modification, and practical applications of the genus Rhodococcus. The molecular mechanisms of pollutant
degradation, active compound production, lipid accumulation, and adaptation to environmental stress are
interpreted using genomics, transcriptomics, proteomics, and metabonomics, and the corresponding genes
are analyzed. At the same time, some strains have been genetically modified to increase their application
value. Rhodococcus has various applications in the fields of environmental management, biotransformation,
medicine, and biofuel because of its versatility in metabolism. In future research related to Rhodococcus, new
omics technologies are required to advance in-depth research on Rhodococcus. Genomics, transcriptomics,
proteomics, and metabolomics data have been integrated to identify new genes. Novel genetic tool kits such as
genome editing have been developed, and signal transduction pathways in response to environmental stimuli
have been analyzed.
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Table 1 Omics research of Rhodococcus
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. fEABRE L OGE R, BRI & E e E T, K24
T8 7 20 3R (038045 5 v R & RO ORL P20 32 A Rk, A
AR 4 41 3R B H R PR EAT T A B s g . TERR R
HIFIFH 7510, R. opacus PD630E A Rk i A Kk i L 7 fig
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Strain Unique physiological and biochemical characteristics Omics References
Rhodococcus sp. 2G AR —FH R AR5 1L Phthalate acid ester-mineralising K Z2%% Genomics [7]
R. erythropolis B7g RT3 4 771775 W DU (197 2E. Production of trehalose-containing surfactants & [541%* Genomics [8]
Rhodococcus sp. HS-D2 4B —HIR IE T AR %% Degration of the n-butyl benzyl phthalate JE[HZH 2% Genomics [9]
R. rhodochrous B-276 P [ B fi% Degration of propene 4% Genomics [10]
Rhodococcus sp. H-CA8f il &4 ff]7*=/E Production of antimicrobial compounds JEHZH% Genomics [11]
Rhodococcus sp. Eu-32 WMWiK & ¥ % Dibenzothiophene desulfurization JEK 21~ Genomics [12]
Rhodococcus sp. JG-3 A& Cold adaptation FE[F4 2% Genomics [13]
R. equi B0269 J# )5k Pathogen K 2% Genomics [14]
Rhodococcus sp. NJ-530 1335 L 14 Jig [ /% fi Degradation of dimethylsulfoniopropionate JEH4H %% Genomics [15]
R. ruber TH3 G /72 4= Production of acrylamide 57 2% Transcriptomics [16]

Rhodococcus sp. CNS16
R. opacus PD630

K J% 1) % fi# Degration of aniline
JIE I 1) 2282 Accumulation of lipids

455 4% Transcriptomics [17]
#3412 Transcriptomics [18]

Rhodococcus sp. BAP-1 %I (1) F4 it Degradation of fluoranthene FEH 4% Proteomics [19]
R. ruber SD3 R S ML I % i Degration of phenol and other organic solvents A4l Proteomics [20]
R. opacus PD630 JIg J ) 282 Accumulation of lipids 1R 14412 Metabonomics [21]
2 AREIRERUERE R R
Table 2 Plasmids commonly used in genetic modification of Rhodococcus

7 kL JiRL B 2% R

Strain Plasmid Plasmid type References
R. opacus PD630 pAL5000, pNG2, pB264 [22-23]
R. opacus PD630 pNC9503, pNC9501 [24]
R. erythropolis CCM2595 pSRK1, pSRK21, pSRK211, pSRKgfp [25]
R. erythropolis CCM2595 pFAJ2574 - [26]
R. erythropolis MAK154 ~ pRET1102, PRET1202, PRET1123 F TR Shuttle plasmid [27]
R. rhodnii pBP5 [28]
R. ruber TH pNV18.1 [29]
R. ruber TH pPHU281 H % JFi ki Suicide plasmid [30]
Rhodococcus sp. 124 pRhodoCOS, pR4 T 4 5k Cosmid plasmid [31]
R. erythropolis MAK154  PRET1104, PRET1132, PRET1135, PRET1138, PRET1172, PRET1119 [32]
R. erythropolis PRET11100 . [33]
R. ruber TH PPHA, pNVA i’iiﬁfen plasmid [34]
R. jostii RHA1 pTACHis18 [35]
R. erythropolis pTip-QC1, pNit-QC1 [36]
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Table 3 Application of Rhodococcus
A%pﬁ?cjgt@n 55%% . I%W’Eﬂﬂ 2 %53k
direction Participating strain Main effect References
R. corynebacteroides [%fi#2-2, L% T i Biodegradation of butyl 2-ethylhexanoate [40]
R. erythropolis D310-1 % fife & fif % Biodegradation of chlorimuron-ethyl [41]
R. globerulus P6 [% fi# %2 & Bk 7K Biodegradation of polychlorinated biphenyls [42]
R. koreensis [%fi#2,4-— 1 %My Biodegradation of 2,4-dinitrophenol [43]
R. maanshanensis DSM 44675 [#f# Wy -1-#: i Biodegradation of phenazine-1-carboxylic acid [44]
R. opacus R7 [% fi# 22 34 55 & (L & ¥ Biodegradation of polycyclic aromatic compounds [45-48]
R. percolatus [%fi#2,4,6-= 4 %E) Biodegradation of 2,4,6-trichlorophenol [49]
R. pyridinivorans GF3 [% fif U AL & %) Biodegradation of anthraquinone compounds [50]
R. rhodochrous PY11 [% fi 2-¥2 JE L BE Biodegradation of 2-hydroxypyridine [51]
IR Rhodococcus sp. TFB % fi# VU4 fk 2 Biodegradation of tetralin [52]
?gggggﬁgﬁl Rhodococcus sp. LH [% fi 53 . 757 /& Biodegradation of diesel oil and aromatic compounds [53]
R. erythropolis AIC IR 0 X% AR A9 Oil-degrading under low temperature condition [54]
R. ruber DP-2 [ fi 48 2 —H IR I AN 2K [y Degradation of di-n-butyl phthalate and phenol [55]
Rhodococcus sp.Y2-2 I U5 % i i Bl Consuming kerosene, gasoline, and diesel at low temperature [56]
R. erythropolis ATCC 4277  fiifiifi. i Desulfurization and denitrogenation of heavy gas oil [57]
B 5 1% 1B JA 2 N
R. erythropolis PR4 Sje}ézrl::dﬁj T:I’Téﬂs]él%iﬁsr%r%flj-, iso- and cycloparaffins and aromatic compounds (58]
R. erythropolis M-25 J5ih % f# Degradation of crude oil [59]
Rhodococcus sp. 2G TR AR IR R 5o s 2B Mitigate di (2-ethylhexyl) phthalate contamination [60]
R. erythropolis D310-1 % fiF i ik 25 B 52571 Degradation of sulfonylurea herbicide [61]
Rhodococcus sp. P14 [% i 25 W B Bioremediation of steroids [62]
Rhodococcus sp. YYL e R g DU &k R Efficient tetrahydrofuran degradation [63]
R. ruber C208 [% fi# %€ £.J% Polyethylene biodegradation [64]
R. aetherivorans BCP1 Vi /2 £k 4% {1k Selenite bioconversion [65]
R. erythropolis XP I 25 I WY (1 B R Desulfurization of benzonaphthothiophene [68]
R. ruber TH3 AL A R M I Acrylamide bioproduction [69]
He AL, Rhodococcus sp. Y22 AEPE:1L BT T Biotransformation of nicotine [70]
Biotransformation R. opacus DSM 43250 Ak & i a-Tf 5 CLER Biosynthsis of a-ketoisocaproate [71]
Rhodococcus sp. ECUO0 66 I 7 F fii Fik 24 1% (S)-TE.BX Bioconversion of phenylmethyl sulfide to (S)- sulfoxide [72]
R. erythropolis NI1 1= R B fR 3 i A7 7 X B1  Efficient degradation of Aflatoxin B1 [73]
R. rhodochrous NI2 = X i # ih B 5 2 B1 Efficient degradation of Aflatoxin B1 [73]
R. actinobacteria 7 M A i S R S 751 Production of trehalolipid biosurfactants [74]
R. erythropolis HX-2 e Hi4h £ FE Production of exopolysaccharide [75]
R. erythropolis CCRC10909 7~ 4:4)) 245 Production of bioflocculant [76]
Rhodococcus sp. B7740 72K % N & Production of carotenoids [77]
R. ruber YM-2 P44 Production of red pigment [78]
R. opacus DSM1069 AR E P2 B BRI Accumulate lipids for biofuel production [79]
R. opacus PD630 ARz Tk kY Degradation of lignin and other industrial wastes [80]
R. opacus FMME1-41 AR IR AAE Production of glutamic acid oxidase [81]
WM R equi4-2 7 BH [ % 40/ B Production of cholesterol oxidase [82]
Other applications R. ruber SD3 7= SR ILEE Production of diguanylate cyclase [84]
R. equi W S % P 254 Development of immune drugs [85-86]
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e i L BRI BT TAORE W 77 S AS M3, FERAL 142 IR
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TR R ZERR SN R, O RER. ruberfti g
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FEAVR IR B, op I 0 R R 0 AR B K 21815 mg/L Y
ChatterjeeZ [lR. opacus PD6307} fif A J5t 2¢ Al H Al 7] 57 48
RIS BB TR, % A TREEM A, ST
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FER.
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