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Isolation, Screening and Identification of Atrazine—degrading Bacterium FM326(Arthrobacter sp.)
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Abstract: The triazine herbicide atrazine (2—chloro—4—ethylamino—6-isopropyl—amino—s—triazine ) is one of the most used pesticides. A—
trazine is principally used for control of certain annual broadleaf and grass weeds, primarily in corn but also in sorghum, sugarcane, and other
crops. Although atrazine has relatively low persistency in soil, its remanets have been found in many higher concentrations even years after
application due to widespread use. Microbial remediation is an effective and economic method to control the environment that has been pol—
luted by atrazine. From herbicide contaminated soil, 5 atrazine degrading bacterial strains were isolated by enrichment culture, and 6 a—
trazine—degrading bacterial strains were isolated by direct coating method. In the 11 strains, FM326 was screened out as the most highly effi—
cient degradation bacteria by degradation test and could use atrazine as the sole carbon and nitrogen sources for growth. The degradation effi—
ciency of strain FM326 was up to 97% within 96 hours while atrazine concentration was 1 000 mg -L~. Strain FM326 was identified as
Arthrobacter sp. according to physiological and biochemical tests and the phylogenic tree established by means of 16S rDNA sequencing.
Moreover, strain FM326 was aerobic bacteria, its optimum temperature and pH value for growth was 30~35 °C and 5~9, respectively. Strain of
highly efficient degrading atrazine was found from soils, and which provide a basis for the treatment of contaminated soils by atrazine for the
further research.
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FEMRETRAY 16S tDNA JP3 434 : (1) PEA e LR 21
DNA $2ECRIZE K, (2)PCR (Bio-Rad 247 MyCy—
cler) ¥ 3% 16S rDNA [#3 ., PCR ¥ 345|4y,27 f.5' -
AGAGTTTGATCCTGGCTCAG -3’ #1 1492r;5' -TAC-
CTTGTTACGACTT-3',PCR W& & : 10 xTaq Bufffer
(5 pL)d NTP(25 mmol -L™,4 pL),27f(20 pmol - L7, 1
pL),1492r (20 pmol-L7?,1 pL),DNA 4k (1 pL),
Taq (2.5 U,0.3 pL),ddH,0, Ef&FH 50 uL, PCR §~
BRI 95 C WM 4 min, SR/5 95 T 1
min, 54 CE 1t 1 min, 72 CIEM 2 min, I3t 30 ME
o BeJm 72 CHEH 10 min, PCR F=47 /% . WP 5497 «
27 £5'-AGAGTTTGATCCTGGCTCAG-3’ 1 1492r 5'—
TACCTTGTTACGACTT-3’,

I 72 45 3 1 7 28 43 M (www.ncbi.nlm.nih.gov ),
5 GenBank HrAEED R AT AR LA, DAHPER
BRI B HL R BE AR 16S tDNA 551, F ClustalX $#% 18
R FEWEAERE N BT, KA Kimura-2 1%
TR 2 5, I BioEdit 5.0.9 #ATH:%:, &5
Nerghbor —Joining Y- R S HEL A, H B
(bootstrap )& 1 000, L) 16S rDNA AU/ T 97%5E
SRR3R BTT
1.6 FM326 &K MR

ARIRE KRB, 5% BB ARSI
4 B E O RR RS AT, A TE 15 °C.20 °C,
25 °C.30 °C.35 °C .45 C{EEEARELFE 24 h J5BUERK
Wl 4 A5 5E ODgo fHo

Ak pH K BRRTRL 5% 0% B el ARt i 2
VB RS IR, A5 4 B R R,
FEEN pH (A FIN 4.5.6.7.8.9.10, 353 24h 5
BBV 2 ODgoy HL

A ENE 4 B R R S A 2
iE pH{H, B 250 mL = ¥4 3% A 50 mL.90 mL,
130 mL. 170 mL.210 mL, £ 5 B T 5ol A KRR )
FMFT 24 h PSE R ODgo fHo
L7 BESHEITHE

K RGEiH R DPS6.55, /Mg K 221 (LSD)
T ERBEEIIH(n=3),

2 ER5H5H

2.1 Pk R AR IEF S B

R I TCHLER W (A 85 R FE % LA A5 e AE i DAk
B R — Bt A JG , B O B bR AR, 78 TOAL R [ 4K
B rk B3 5 BR AT LR RS B e e P ) T 7

(JLIE 1), 43312 :FM326 FM316,FM428 FM641 il
FM53203% 5 #REN S AILRAIALR IRAT , 5 #RINTE
7F B R R B AP AR IR B R BRTE R IE LR 1o

1 11 EEFAEEEHEGKFRIERE EREERHE
Table 1 Colony characteristics of 11 strains on the solid

medium of beef extract
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FM1132 [SFEN AEH B [=TATTIEVIE < S
FM1131 Hf AEY BB T —
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FM111 [SFEN NEH IR I hSEST
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FM1133 [SFEN AEH  EE YT Ve S S

FIFH BB AT 6 ART ATE &7 FldFhrE
ToHLEL B AR 2 Y B3 R AR R BV, o 2
FM1132 FM1131 FM112 FM111 FM1233 . FM1133,
RN AT . 6 BREATES B 5 A RIE (&
B BT TERHE LR 1,

2.2 P4 iR S AP RR R R IR IR
2.2.1 FAMPIEEETHE RN 11 BREA AR

AN R EE TR, PRI SE R
11 BRPE R FE AR AT B R T f# . FM428 FM111,
FM532 . FM326 1 FM1233 X 5 #R B35 7 d J5 1R
R ERAE 86% L) |, L FM326 55, i53198% , 5 H:
il 6 KRR AR T B E 5 (JLE 2), FM1133 fFEAE
MBS 61%, HAR 5 MRIFEMRBCREAE S0%L0 T,

1 FM326 #1 FM111 & B M4 AL A THLER
AR _E R B B R
Figure 1 Clear zones on inorganic salt agar plat containing
atrazine of FM326 and FM111
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Figure 2 The degradation efficiency of the 11 strains by ultraviolet spectrophotometer
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Figure 3 The degradation efficiency of the 5 strains by gas

chromatography
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Figure 4 Degradation dynamics of FM326 and FM111
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98

80 — FM326

99 | Arthrobacter nitroguajacolicus G2-1"( AJ512504)
Arthrobacter aurescens DSM 20116"(X83405)
Arthrobacter ilicis DSM 201387(X83407)
Arthrobacter nicotinovorans DSM 4207(X80743 )
Arthrobacter histidinolovorans DSM 20115"(X83406)

100 L— Arthrobacter ureafaciens DSM 20126"(X80744)

69 L Arthrobacter ramosus CCM 1646"( AM039435)

5
0.01

Arthrobacter monumenti LMG19502"( AJ3150070)
Arthrobacter citreus DSM 201337(X80737)

97 % Arthrobacter gandavensis R 58127(AJ316140)
A@F Arthrobacter koreensis CA15-8"(AY116496)
49— Arthrobacter luteolus CF25"( AJ243422)

76 Arthrobacter alkaliphilus LC6'( AB248527)

Arthrobacter methylotrophus TGA"(AF235090)
rthrobacter agilis DSM 205507(X80748 )

A
T—”‘j(j Arthrobacter tecti LMG222827( AJ639829)
100 Arthrobacter parietis LMG 222817( AJ639830)

B 5 FM326 RS R B
Figure 5 The phylogenetic tree of strain FM326
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Figure 6 Effect of culture temperature, pH and oxygen supply on FM326 growth



23055 114

% A F OB OB ¥ % W 2247

BT MBS AR 50 mL I, BbRA: K BT, 55
FREE OD (HECK, SHAMAL A BEER . 2
TP RFREN RS, SR, FRE KR

AT, 0D /ML 6).
3 i

Sy BB BIAR 24 R o i B R I B 0 e
BHERAY, EEER B RIHREEEE, 15
A YRS IER B AR/ UR R, BAER
FEfRTENE, R B B R 7 B R P AR —E
R HA TSR MBI RS2 e e
WA, BOAKRETR T BRI R R
D BERNEREC AL T — MR RREE
AR AR, BRI AR T LAS B REAE R BT s
IR AR TR o B ST Ry 200 DA o BT e A R 2
KR AN E LAY B , ZE PR A e
T, AT LA H R 3k gt B AR h R Y B AR, AR e
e B B B Rk AR Y FM326 238 i B A2 Uik 5 35
5, UESE T X —HIS

AR FM326 WA K E R THEE, B
T ] P23 80 A o R ) A o T 45 2 R T AT
B 0B, R B R A 40 B LA TR BB BT R T
P A, 8 AR R R, KRR
YA AR LU V2 S 2R R M S Y AR R
U KSR TR

M 11 BRFEAR B IR R AL AR b, PR LA
M RE, BEARAIREFRSCREA AR, Bilan FM428,
FM532 1 FM1233, B 51t B Tl 2 i) R sk
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