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Degradative matrix construction with aromatic condensed heterocyclic compounds
by petroleum desulfurizing and PAH degrading bacteria, and its application for
bioremediation.

MATSUI, Toru

3,600,000

R.erythropolis
2

Microbial degradation of aromatic condensed heterocyclic compounds namely
ACHC was examined using various petroleum compounds degrading bacteria. An actinomycete belonging to
Rhodococcus erythropolis could efficiently degrade thianthrene (TH), phenoxathiin (PX), and
phenothiadine (PH), with novel degradative pathway for PX, and PH. They were proved to degrade with
dsz operon, responsible for dibenzothiophene desulfurization. A matrix table showing the
relationship between the ACHC degradation and the bacterial collection was also shown for the
application in biocaugumantation.
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Rhodococcus koreensis KCTC 0569BPT type 1 (AF124342)
Tsukamurella wratislaviensis NCIMB 13082T (Z37138)
Rhodococcus opacus DSM 43205T (X80630)
Rhodococcus percolatus DMS 44240T (X92114)
Rhodococcus jostii TO9 (AB458522)
Rhodococcus marinonascens DSM 43752T (X80617)

Rhodococcus erythropolis KA2-5-1 (LC515542)

Rhodococcus erythropolis DSM 43066T (X79289)
Rhodococcus sp. IGTS8 (AF001265.1)

9 Rhodococcus globerulus DSM 4954T (X80619)
Rhodococcus fascians DSM 20669 (X79186)

Rhodococcus equi DSM 20307T (X80614)

Rhodococcus pyridinovorans KCTC 0647BPT(AF173005)

Rhodococcus rhodochrous DSM 43241 (X79288)
Rhodococcus ruber DSM 43338T (X80625)

Rhodococcus zopfii ATCC 51349T (X81934)
Rhodococcus coprophilus DSM 43347T (X80626)
Rhodococcus rhodnii DSM 43336T (X80621)
Gordonia bronchialis DSM 43247 (X79287)
Gordonia sp. TM414 ( AB107114)

Skermania piniformis IFO 15059T (Z35435)
Williamsia murale DSM 44343T (Y17384)
Nocardia asteroides ATCC 19247T (Z36934)




Table 3 Summary of the characterization of the isolates

Strain  Origin  Top match (acc. No.) Degradation* Genes
TN21-3 Tun Sinomicrobium oceani SCSIO 03483 (JQ352762) C12-30 n.d.**
TN22-1 Tun Mycobacterium aubagnense CIP 108543 (AY859683) C12-30 P450
MHA3a Jpn Bacillus cereus 1AM12605 (D16266) C10-16 alk B
MHA4a Jpn Corynebacterium variabilis NCDO 2097T (X53185) C12-20 alk B
MHA5a Jpn Brevibacterium permense VKM Ac-2280 (AY243343) C10-20 alk B

*Carbon number of the n-alkanes, ** n.d.; not determined
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Table 4 Cellular growth in the presence of various OSCs as the sole sulfur source.
Stran  DBT TH PX MgSO,+7H,0 no Sulfur

TM414 1.09 0.90 0.04 5.19 0.04
KA2-5-1 1.02 0.67 0.77 1.23 0.01
T09 0.11 0.06 0.02 5.79 0.01
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