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Abstract: Dissimilatory nitrate reduction to ammonium (DNRA) of bacteria is a potentially important
path of nitrogen cycling in estuarine regions. This paper introduces the mechanisms and types of
DNRA, reviews the value and impacts of DNRA, and summarizes the influence of several major
environmental factors on DNRA in estuarine regions. Parts of the mechanisms of DNRA still remain
unclear. Further studies focusing on the relationship between DNRA and environmental factors, as well
as the development of new methods and techniques are suggested, to provide a scientific basis for the
protection and restoration of estuarine regions.

Keywords: Dissimilatory nitrate reduction to ammonium (DNRA), Estuarine ecosystem, Nitrate,
Ammonium, Sediment

Foundation item: National Natural Science Foundation of China (No. 51178002, 51378019)
*Corresponding author: Tel: 86-10-62751923; E-mail: dhwen@pku.edu.cn
Received: April 05, 2015; Accepted: June 05, 2015; Published online (www.cnki.net): July 03, 2015
EEWB: EZEAKREDHE 4 ©No. 51178002, 51378019)
*BITIEE: Tel: 86-10-62751923; E-mail: dhwen@pku.edu.cn
UetS HHA: 2015-04-05; 3#EX HHE: 2015-06-05; HisE#= t ke B #(www.cnki.net): 2015-07-03



PR SR AT AN AR R S I I e ek e AR 1 AR 28 R 8 P I L L 45 5200 173

Roe—FTE HAR A IZ A7 A8 HL BT AR i i 5l
AR REFRICR, AR S R A Y16
e ] i b g A AR O 2 — o E R R
BRI D) SBUKIRE EIRE . SURAR . THAERE
R, RIS K A G Rl v i & AR HEL
b2 BB R AR A2 4 . IRK 2 42 D) 4Bk
S R I,

AT AR A i A 2 R AR
BONEE | ZEERIEMR, SRR 0T
FERM, —Lepl B R R T R — U4
PR Pk 2 R PR

1 IR IR REE AL RS R

SR RLAE 1938 4F i IR #h S Ak 0 T B
(Dissimilatory nitrate reduction to ammonium, DNRA)
SRS SR A T T, (B TR
EMELLYE 5 DNRA B Y AITE M, HL ) —FigiREh
AR SR AR SRR S R 4P, DNRA
B N R AZ B R EE

DNRA Lk NO; /NO, N TFZik, Hik
NADH =/ NH,", 7706 FANR A e S
/0 B5CE TV G R R AT A0 AR R R W) 1 0k 5L s B
ANfA], DNRA R R 342 H AR — 0 = 1Y)
AR A B SR A LA, T2 REas X
A A #EF AR NOy /NO, , HIk 24 DNRA it
BR TRFLARGELRE, UL Klebsiella J: Tt
NO; /NO; fif, NADH SLIE B2 B A (1);
FAAE NOs/NO, i, JLP A=A LB, F iz
#H(2),

C¢H1,04—CH3;COOH+C,HsOH+HCOOH (1)

3C6H,06+2NO, +2H,0—6CH;COOH+2NH, +
6HCOOH 2

ZHDNRAGEFE AT LASr I BB

S—Br BRI, SATEIR L i (NaR)
HENO; I AINO, ™, 1 AR L, DNRAsTE
BAERIEX—4, MNO, FBRP, BFst iR
— ST HNO, B AR 2R 3 TR AR
PRAADNRANH S A

H HiC AR NaRBEA FH . —FPrefii b, 5
UM AR A AR A OC, AL AN N A
DNRAZANE A o J5—Fh2 i fitEny, BRT{CE
FL LIRS Closridium perfringenst , R & —A~
WAAIRMAL R AN, HIRE S S AEazRm
I, PR A i Y,

T ANE, WAHRRA S EF(NIR)HNO, 4 5
JENH," . DNRAFNIRFGHE LS (L ANIR B 5,
AT LA T 6N AR T A% 38

FI A1 £ 241 9 DNRA f4 NiR i 2 — Fft i 3% J& [l
Wilf, fE4ET Escherichia colitf, HnrfAFERHgmts, H
FEELR UL (R CE AN, AR T RE
W2, R F1E ik sE v i B S B TR E

FIRDNRAM P22 AENO, 7 i — AN
NO; #iNO, B /Y1%. {HSECitrobacter CA8IN,O
Pt Eik23.5%", i Clostridium KDHS2/& CL 438
FIME—ANRE P AENL O T R . NoOFR 7 AR AL o
W, AP REARFINH, Ok A F — 8 R4, #lW
Escherichia coliffJNaRJiff 2 DNRA 7 2 #1774 N,0
WAFERY, TNGR I AT AR, 3 FDNRA G 2
TP ENOIR A i,

Ik IR DNRA i R4, A —FPB N IR H
7% DNRA J72: A FRbi 4 i A1 AR R AL i AL
(oS, SRR S, Jom i inaR3)",

4H,S+4NO; +4H,0—4NH, +4S0,> A3)

— BT AN A BEREUEf TDNRASZANH, , X REE
AT RSN R A B A 7 A NH,
N,O, HXF S AR N AT BEAFAEA I . —Lemmi
W, WlDesulfovibrio desulfuricans, ANHEACIHNO;,
T EAREEANENO, HEA TR

NO; J&: O BE R AR M i 321K, Mk
DNRA 4l 1§ £ 2 % 1 PR B AR P IR 4B,
Escherichia . Klebsiella . Citrobacter . Proteus .
Desulfovibrio .  Wolinella .
Clostridium
Neisseriasubflava®: 1)@ 1E% VLI FE/EDNRAY
Hedg, — % 3 T IX RSB deromonas | Enterobacteria

Haemophilus .

Achromobacter Streptococcus

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



174

A% B4R Microbiol. China

2016, Vol.43, No.1

£ 1 B0 DNRA Ekp4iBgas

Table 1 Physiological groups of common DNRA strains
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Figure 1

Electron transport chain'®

e A BYIREE Desulfovibrio desulfuricans; B: FVERE H Escherichia coli; C: Vg% H Campylobactor sputorum; D: AL

A TE Paracoccus denitricans.

Note: A: Desulfovibrio desulfuricans; B: Escherichia coli; C: Campylobactor sputorum; D: Paracoccus denitricans.
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Figure 2 Microbial nitrogen cycling in estuarine regions
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Figure 3 A conceptual diagram of the biochemical nitrate removal pathways
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