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Recent advances in bacterial biodegradation of naphthalene,
phenanthrene by bacteria: a review
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Abstract: Polycyclic aromatic hydrocarbons (PAHs) are toxic pollutants that exist extensively in the environment. Microbial
degradation is the main pathway of PAHs eradication in natural environment and therefore is of importance to investigate.
Advancement has been made in recent years regarding the PAHs molecular degradation mechanisms in bacteria. In this review, we
summarized some of the research progresses in microbial PAHs biodegradation pathways (including salicylate pathway and
protocatechuate pathway), key enzymes (nah-like, phn, phd, nid and nag) and genes involved. Emphasis was given on naphthalene
and phenanthrene which were often used as the representatives of PAHs. It is likely that the new information will promote further

research and applications of microbial PAHs biodegradation technology.
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Fig. 2 Chemical structure of phenanthrene!'l.
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Pseudomonas putida NCIB 9816 (salicylate pathway) and

Alcaligenes faecalis AFK2 (protocatechuate pathway)!'%.

Proposed metabolic pathways of phenanthrene in
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J1#8 % # H GroEL (Chaperonin) , Ohr (Organic
hydroperoxide resistance protein) . TerZ (Tellurium
resistance protein) Fll Cold-shock domain family
protein Z Ak, 25 N2 B Y 1 BTA AL 4 AE B A
W #H ¢ ¥ H SdhB (Succinate dehydrogenase ,
iron-sulfur protein) . SucD (Succinyl-CoA synthetase,
a-subunit) . AtpF (ATP synthase FO, B subunit) . LpdG
(Dehydrogenase component) %5 ; #h 2 1 OprH
(Outer membrane protein H1) . OprF (Outer membrane
protein) ; & X #1540 5 25 H RplA (Ribosomal protein
L1) . RbfA (Ribosome-binding factor A) . Frr
(Ribosome recycling factor) 5% il & F1 I 68 & K
PP36110%,

AR SRS AR i & B PAHs [ iR bk
P. aeruginosa PAO1 W — SRR 2225 | JEPH AT
FE . g% e = AC AR G EE B (PA31T7L Al
PA3392) . EMIROr T & AU SR E H (PA2584
1 PAS013), #i2H H (PA4687). EEEH (PA4008)
LORRYIREE 1 (PAS220) 4.

T PAHs AE by ik IS ¥ #0414
T, R R A O A0 R 3K A5 40 T A LA X
PAHs WA ERT, Fe295 8 PAHs 1IFESE o

4 NERRE

% JEJE AR 7 PAHs, 7EFREE i 7775,
W HEDRSE PAHs BRI S @i X
2%, AEBER IR AR . HLERAORWIIRSY, O 40 1A
KA IE B 2, ThRE ORI, X 29
i PAHs 141 BRI R fift ads 4% LA I B At BRI R 3 1 3t A HL
il BT R T HR AR

HAT, AT PAHs M4 WBEff A 5K 2 M
WARIANR, {0 PAHs EWBE TRIRGERE
[, LU LA B AR Tl — 2 A: 1) L
%5 AR VUL, E ST PAHs HIRRfR
PLERBFSY , i PAHs JUHOZ & 20 i (1) PAHs ZEYR%
filt . BE i B Skl . 2) M EHHSET
PAHs M2 i ZRE 1, 4 T4 AN 1R R 40 8 1)
PAHs FEA#HLIE K E AR A i A2 (] 1) 5], 4 PAHSs
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IRV AW R BOR & T RERE i PAHSs (90 42
BEELSARNE . 3) AFESIREE, JLHRRIRIAEE &
1T, PAHs [ fiff TR AR 19 A= 7 B R i e 0 slads 2 A2 Ak
(IRESE, RSEhRERBEr PAHs A= WA 0 15 FH S 4t
BLSAKYE . 4) PAHs R IE R 9K P 4% Je /¥ PAHSs
e fipe Ao v TR R DR R LA PO IR 5, Sk A4 BRI
Y AKX 8 A T AR 1) 437 st A% ML 4 AF o B A1 3
WA

PHt, 7E0fiie . 43 B RENS S ALPE A% PAHs YT
AW ST A RR R SRR B RS L, A TR
RIS, Fw R XL AR R 5 A
S T fREASEE PAHs AW R, RZGET
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