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Isolation and Identification of Cypermethrin Degrading — Bacterium CDT3 and Its Degradation Char-
acters

XU Yu-xin, DAI Qing-hua, LI Xiao-hui, LI Shun-peng

(Department of Microbiology, Life Science Collage, Nanjing Agricultural University, Key Lab of Microbiological Engineering of
Agricultural Environment, Ministry of Agriculture, Nanjing 210095, China)

Abstract: A bacterial strain capable of degrading cypermethrin, named CDT3, was isolated from the sludge of pesticide factory. Two
conservative primer of 16SrDNA were designed by refer to E. coli sequence and CDT3” s 16SrDNA sequence was amplified through
polymerase chain reaction (PCR) . Through chemotaxonomic characterization and phylogenetic inference based on 16SrDNA ho-
mologous analysis, the strain was identified as a member genus of Rhodococcus sp. CDT3 could not grow in mineral medium con-
taining cypermethrin without any other carbon resource, meanwhile cypermethrin can be degraded by CDT3 with the present of other
carbon resource, so CDT3 was considered to be able to degrade cypermethrin in the cometabolism method. CDT3 reached to its
stationary phase after 15 hours in LB medium or 25 hours in glucose ammonia medium. The optimum carbon source, organic nitrogen
source, inorganic nitrogen source for CDT3 were glucose, yeast extract, (NHas) 2SOy respectively and 30 °C, pH 8. O were the op-
timum growth conditions of CDT3. The mineral experiment showed the strain grew well with 0. 1% KH,PO4, 0.2% NaCl, 0.2%
MgSO4 and 0. 05% CaCOs in the cultural medium and CDT3 was sensitive to several antibiotics. The cypermethrin quantity was
determined roughly through ultraviolet scan method at 278nm and analyzed accurately by GC with ECD. The results showed CDT3
could degrade 84. 24% 100 mg * L ™' cypermethrin within 72h in flask. The degradation rate of cypermethrin by CDT3 was 68. 94%
in the plot experiment of tea trees.
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Tz, 3 5A R ATT R — U] S R Oy R
X —MERE ) PLAE WM 5 (Bioremediation ) Ay FHE BE 7]
FR A 24 5% B B R BRI T A T, I BOR BA
R TCRE L BTG YR A, T 8 TS, 48R
i, HETCHC BRI B TG Y —Fh 2k,
WA A A TEARIE . AN 5L 50 % 242 ZAE S,
LR © 2R A DL . 2 P IRER | bR dL 34T
A HUR FIBR FLFR AR 24 i KA 7, T HLC 4 W 1L
TN HUAS T R R 588 a8 FAt 288043 o

H T, E N IMR 28 Sk 245 5% B B A B A 5 19 4
T8, EGS UL H A TR 2 A 24 1Y) e ik v AR AR D
I H AT B PORE, [ SMIGE 1Y B AR A BRI
J& (Bacillus cereus. ) 25— pE 10-81 iy & Py I 4 A 8
FERR I (Alcaligenes sp. ) F—HRRE -1 BEATHYIE
Ii] st 1 LA FEAR T (Cometabolism) 18 77 3R (55 4k)
31R, FYZE R T 200 mg - L' B, FRfRR B
N R AR X — 7 T AT BE T A TR A K
BE5R , 7 —J7 T AT RE -5 AR 7 D AR T A RE A K
AR A PR A 7 e i) — B a2 07 =X, B
PIAE DL RS BE A B IR AN RE AR FC I, BE [ IHAGA
HEGY), A FRUZE YA BRI X L5, ©
HOEBURENTEsH , A a =Yy, 4Rk 25 0F
WA SERP IS 12 AR SO A S 55 %8 0 6 1Y) — PR RS
i TR TR R T CDT3 1) A K 25 1 R0 R A e 1
HEAT TRIARST .

1 #REFE

1.1 EFRESKFH

BERlER B FR 5L MM : (NH,) 2S04 1. 5, KH,.P0, 0. 5,
K-HPO, 1.5, MgSO, + 7H,0 0.2, NaCl1 0.5 ¢+ L~', pH
7.5; WS fER SR AL MM A —E W EE Y
PTG R EREE 5 LB ¥59R 5L IR 10 | BEhk
B 5.NaCl5g- L', pH7.2; b IRk 7F
MM Hlin A2 10 g - L', pH7. O([E {455 55 5
A 2% ~2.5% WEHE); BRI EE AL 75 MM
HIMA 10 g - L' A4S FPaR s (R0 . RERE . S0
AR FUBE LB s RUERIR S FR 3L A MM R
(NH.) 2S0s, HAMINA2.0g - L' BRI (AL
R TEREE FAE AR KRR s THLA : NHINOs
(NH4) 2S04, NH.CD) 5 TCHLE Tl Ba ks 72 5L . MM 43531
AA K (Na* Mg**, #1730 514% 0.2.0.5.1,2 g - L™
AR A KHPOs, $20.5. 1, 2. 5¢g - L' (URIIA

NaCl; 0.2, 0.5, 1, 2g+ L™ & HIA MgSO, -
TH,0; #%0.1,0.2. 0.5, 1 g+ L™' i HIIA CaCOs,
10% ST AEE 7L L 90% F A Wi i By YL IR AR 25 0F
FEHTARZ]] 3% , 98% A F A FRbrifE il A LAk 2y
LT N S o | B i 7 T
1.2 BBRENSBELE
1. 2. 1 P A B 1 i 8 !

ok BILI R 2GR 25 1578 2 g A
100 mL % 100 mg + L' S5 HE 1Y & 4R35 A, 15
I 7 d Ja Lk 10% R0 it i AR B R e, [m] i
FH =S B PR s i i &R R, DRI S
FEREFREAEXT IR, T 350 ~ 200 nm 3K 30 BB P A28 41
Pk 2y, TRV LR, HEIE R R 2GR
fiff 1 mL B AR AR B UR A )5 100 mg + L' 54
TAGTR A AR MM A LB K536, BRECR (4R B V5
TEAARFME, #A3 LB L iR, WL Uk
WIEIMAT 100 mg - L~ SERAEER, 72 h J5 Kl 4
7,
1. 2.2 Pk T Y 26 0

a. RAMGGE A 5 vk, Rl 45 Fh A A
fhAa bR

b. KP4 . M5E 16S:DNA B, @i R
GenBank 4 2% 3] Jg el
1.2.2.1 CDT3 Bk 5 DNA A2

CDT3 4807 2 d ¥ FHidfk, Phspiifg s 7 5
mL i, 37 CRIZUR G R SR % —10% H it i b
% 50 mL LB { AR 7R3 B0 1 (0D 600> 1.0,
> 10° ¢fu » mL.™') —12000r - min~', &> 5 min—
TEN Y % K — 850 AR WA — & 7% T 10 mL (1
TEN =M A 50 wL 2 F1 i K(20 mg - mL~"), /0
A 1 mL 1 10% SDS,50 °C3 h ik A 1/3 AR
HIARL AN NaCl BIZUHET 15 s—12000 1 * min~', 5.0 5
min—_F 35 SRR A By = S et 2 7K, 12 000
v+ min~', B0 5 min I FIFIA 0. 6 (KRR
WEETIE—T70% LEEPES, T, BT TER ', %
Mo
1.2.2.2 165 tDNA ¥ 3

514 : CC Gaatte g TCg ACA ACA gAg TTT gAT
CCT geC TCA =37,

514 CCC g ggA TCC Aag CTTAC ggCTACC-
CTTgTTACgACTT -3’

100 WL W AR AR : #H 5 WL, dNTP(2. 5 mmol -
L") 8L, 5[4 (25 pmol + pL~") 4pL, Buffer(10 x ) 10
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pl, Mg®* (2. 5mmol + L™') 10 pL, Taq fif 2 pL,ddH.O
57 wlo

FE S - 94 C TS PE 5 min; 94 °C 75 E 30 5,52
CiB K 305,72 CIEM 1 min, JEFF 30 ¥ ;72 °CZEH 10
min;4 CAEI .

1.3 CDT3 RIEEKEZGHAR
1.3. 1 CDT3 A= K i e &

Fit 5% MHERI R A LB 355 35 BL 3 A Wi ok h 5
FeHr,30°C, 160 r + min~ ', ZEBTEUEEN OD600 1
(LB #5375 3L 55 7% 1) BB S5 250 8 000 1 -
min, F I JG R K A G E)

1302 i AR TCHLER A g

BI¥E 2. 5% WP B AT IS SR L (R i
100 mL /250 mL) /1, 30 °C, 160 r * min~', k3% 5555,
FRAE AR R e 25 5, e e AR i RIS 9% 25 h
J& BORE, 7 0D600 {H o
1. 3. 3 A

Fi 2. 5% W R i B2 AR 2 W B R R 7R 3k RO
it 100 mL/250 mL), 435 F 18 °C . 25 °C . 30 C | 37
°C,160 r » min~ ", JE¥HREFE 25 h Jg BUEE , Il %2 OD600
Ao
1. 3.4 pH {55

R R 1 IR I CRE R 100 mL/250 mL) , 4]

A pH 2052 5.0.6.0.7.0.8.0.9. 0,4% 2. 5% 1%
FhEEEM,30°C, 160 » min ', Y7555, 25 h J5HL
FE,M5E 0D600 {H .

1. 305 Wit A IE AR 2= ik e

VU B IR, BRIR N RIR , E 3 M4
WM BE BRI TRl — BB R, B8 C/N HE, 4000k 100 1,
20: 1, 40: 1, $ 2. 5% MR AN, 30°C, 1601 -
min ' PRIFEEFE . 25 h JGBURE, T E 0D600 fH.

1.4 CDT3 MiInEEZR XK

USRI R 0. 1 mL TR E I, #A
LB #5555 IR AT, & o ¥ /MR FERR ST A R
B 5 G T M A [ X8, SEAR T 30 °C 535, Mg
TP R A TE KRN
1.5 CDT3 M EKHBEHIPERRIA L
L. 5. 1 FE R b R A 1 e

76 MM 553535 CRfiiE 100 mL/250 mL) FlA
SR B 100 mg - L', DL 2% O EHEA
0D600 =1. 0 1) CDT3 TRk, [F]F7 InEBE {2
WREN 50 mg + L', DIOREZR R 3R IE/E X IR, 30
C, 160r - min~", #RZGHFR, 72 h Jatiif 255% &

min~', 5

g
1.5, 2 /MK

FH 10% 1105 58 BE FL i i K Be i g 50 mg - L
FIVET, Bp R 5 AL, RN 1 m A4Sk
IRAEIE o0 T AL BN R A X, AN XA 3 AN EE
NN R 3 m?, B /NI 4 BRI 4R 2
Jit T A B, 24 h )5, b BRI R B 10 £5 Y
CDT3 W (> 10"cfu + mL~") ,Xf BEDXIEE 7K, 4R 245 A0
PR A 240K 75 mL - m 2, W IS 6] 240 g B e, TG
Mo BER 72 h J5e “S™ B 5 R AR, 5 4k 24 5%

[AE=N
H B o

1.6 REGKNFE
1. 6. 1 SEAMAFE RN

B TSR 7E =S e e 278 nm A3 FHAER
Wi heg | BRI R AT 3 S8 A 1) 5 o0 S S R I
EVEEPEAHT . W 2 mL 55550, I 4 mL =4 H
Bt , WGIR A, M E AR 4), 7025 2K, A
B TCIK B R BRI B8 7K 4, F 350 ~ 200 nm i K
JE I N TE SHIMADZU UV2401 SAMAHG E34#.
1. 6. 2 S AH (A pAar Iy e

BE SR S A BR B I 1 L BV, WA
5 mL PSER, JRAT 1 min 8, INATCK S 21,
2] 1 min f &, WHLO. 1 mL B2, AAREL T,
FIECRHERZE | mL, IATCKGREREN, B

AN 5k B SUTRAS R SR . FRIBUGHT & e 25
g, A 25mL &N, 7Em#ESIHKALHLL 10 000 ¢ -
min~" 2J3 1 min, S 3R B A B ZE R, INA 5 ¢ T4
1) NaCl, R IR #FE, R 2RI 10 mL EJR,
RS EL T, IS mL #RPER (10% PIER: 90% 1
k) W, b B Al A R
b, WM, FHARREIE T, INEC R ER 2 5
mL, FALE

SAH TR F 4 AR 5 HP6890 (4 T
VESE) , #875:99. 999% N, , FHI LR FE 38 em - L', R
A HERE  HERERE 1 L' HP - 5 B4 (30. 0 m x
0.530 mm x 1.5 wm) , LAGMRIEE &5 PEEE TR BE 240
°C,ECD I #576EE 300 °C , iR AR FHE : w1
150 °C, LA 25 C « min~" FHl % 290 °C , 7 bk B AR+
10 min,

ARG J5 A b SR IR 1) e DA R A
R BT R/ H 5 0.005 0 mg + L' VRN
AR, BT 0. 1mg - L' Ffl I mg - L' [
BIMECR IR, P35 ISR ERTE 90% F1 110% 2
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2 FERRKITIE

2.1 BHRERE

FRIEAS . AR A PR ER G R b 2 IR 5 72
LB H 2 KAFAR B . AL, g ; K/ 0.6~1.2
pmx1.5~6.0 }Lmo%ﬁé" AL RIE , 7E LB _F (G,
Wt B, B Yh AT BN S AR B AL
fIE - 22 [RYS A BHE , ASBE R BER 2 W5 ™= I , T4 W1
R, SAALBERITE, HEAmEg M, v - P RO B,
2T S W B , ASBE R FHTE A, ATV AL I I , 38 D i
MR AR B A RR AL , T AL RN SR

Zo 3t HE A AR IR FD 16SIDNA FE 51404, CDT3
WU NAL BRI )R (Rhodococcus sp. ), WL 2,
CDT3 7E LA R AG I A e — B i MM i St o AR
K, HAEA A BRIE AR 76 T AR i S 558 1R, rLA T
LAk CDT3 J& AR 5 SRR A 25 1 o
2.2 ERKHMEZENE

PL 5% Hy 32 R 32 A OD600 = 1.0 4 CDT3 B
1,30 °C,160 r - min~", E B BEEN OD600 {H ., CDT3
16 LB R 3 rp B 1 2 3 h, W BUE K2 8 h, 48 15
h SRR ] 70 A B SR A R I LRI 2 4 h,
SRR L 20 h, 28 25 /A EIREE D] . CDT3
TEEFRFEMN LB I KR, K
WK, WAL R R R S AR KRR, 2
FA /)N o 5 D 3 A 2 M e 5% 7 e v A 2 W ) VR

» .

1 CDT3 BERER A ( x 199 000)
Figure 1 ~ EMS photo of CDT3

B2 CDT3 #J 16 s tDNA FEIKE &
Figure 2 Electrophoretogram of 16s rDNA of CDT3

JEEARRT AR, AT BEIE 4 i 52 i B I vk B2 AT DA 4 v e A4
B 7, K AE S T AR S HP BRI
2.3 ARKEHFHHR
2,301 BRI AR A

ME 3 K 4, & 5 aTLUE 1, CDT3 ] A A |
FEWE LW 40 WA SR S5 2 i, AN REAI AL
W, FE A AR A KA By, R Z . CDT3 AT
PRI, FEAVAET AR BT TR, fEf
BURE R B, TOWLAR N IR EL . e LA AE
PIAAE T AR A A BB, X AT RE S5 A LA
P AT AR IR A I8 5, i S A e AR
THX,
2. 3. 3 W INEHLERXT CDT3 AE K1 &2

MW T ATIER], 1 g - Lo ) K.HPO, K
AR, NaCl A AE 1 ~2 ¢ - L BRI K
B, W2 g L' 5 MgSO, - H.0 R4 Kt
WhN0.5 ¢« L' CaCOs BIARA K EUF o 385 24 I N JE
PUEFRHA BT CDT3 MK, JUHUE K X AR Y
PRSI, SRR R — 20 3 i
—— R S T A
—— LBR;RIE

1.5

t/h

B3 CDT3 EHEMERE /1B BFEPERML
Figure 3 The growth curve of CDT3 in glucose /LB medium
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Figure 4  Effect of various carbon sources on the growth of ¢DT3
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Figure 5  Effect of various nitrogen sources on the growth of CDT3
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Tablel  Effect of minerals on the growth of CDT3
NaCl/g + L='  OD(600 nm)  MgSOs » H,0/g « L' 0D(600 nm) CaCOs3/g - L' 0D(600 nm) KoHPOs/g - L' 0D(600 nm)
0.5 0.503 0.2 0.254 0.2 0. 580 0.2 0.597
1 0.616 0.5 0.366 0.5 0. 665 0.5 0. 609
2 0. 633 1 0. 407 1 0.592 1 0.816
5 0.528 2 0. 603 2 0.593 2 0.784
2.3. 4 A | pH X% x
MIE 6. & 7 /LA H], CDT3 7E 30 C/EK RAT, ' 010:1
i B 2o B A T E R . CDT3 7R k& 820:1
AR RY, A KA pH 24 8.0, pH {HIET = 40:1

7.0 WA KB Z 206 . CDT3 @ LR ) , J—Fh
R, CDT3 7E 30 °C B PEAEE M AEK RAF, X 55
FE LI — 301 .
2.3.5 B A ik

M8 il LI Y, IR 2, B AR
U ABESIN 1% B A0S S5 U0 2% WIAH 2K BN
WARMERT, TN 1% BRFEEAE . 78 1% Al
2% R FE W RR VRIS, C/N N 40: 1 04 K
U o WA L RIS AT LIk CDT3 LU A KA %
P A = R ALK .
2.3. 6 PrAERPUIEE

CDT3 X Z ik R UK, HarE R agimsl
P CDT3 K (% 2) . XEIRZ CDT3 (1L 4
VRS J T — 5 1) BRI , {EXF T AR A 11 7 0L P P ) e 4

PEIEA R
2.4 PRRRM4EERIINIE
0.6
0.5
§ 0.4
0.3
0 9 I L J
15 25 35 45
iR/ C

o BEX CDT3 £KIFM
Figure 6 Effect of temperature on the growth of CDT3
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Figure 7 Effect of pH on the growth of CDT3
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LB 0. 1% WYRTATHE 2. W 1% i A 20
3. BN 2% A AT
B8 REHK C/NLEXf CDT3 £ RIFM
Figure 8  Effect of various C/ N ratios on the growth of CDT3

43590 FH R A 1AM 638 7 e B T CDT3
TEFE I o6 S EUAE TR 1 A 3R o CDT3 (1) 0D600 Ky
1O, %R R 2. 5% , A 25K 100 mg - L1, 80k
3d MEEREE SR, KRG = AP BRI 1R 54
i WK 278 nm A R RURAE IR I RRAE 58 AP IR
XF REAH EL , 76 278 nm A AT , 1 0 78 1) b 31
H SEESE TR O AR (K 9) . DL ERER &R
FHETERIN (] 10) , X B F- Y4 0 93. 375 mg -
L', IR Ry 14. 715 mg - L', BEfRREN
84.24% . B SK CDT3 A F IR A 4K HAEA HAth

®2 RERRKK
Table 2 The sensitivity of CDT3 to antibody

2k W /g + mL~! B AR/ /d - em™!
Amp 100 0.70
Chl 170 1. 46
Kan 50 1.34
Str 50 1. 65
Te 50 1. 00
1.617

2 0.803
ol
) Ab B
-0. 012 L= .
200. 0 275. 0 350. 0
WA /nm

9 100 mg -+ L' SEFHE CDT3 PR A EK M EIE
Figure 9 UV - Scan graph of degradation of 100 mg * L~
cypermethrin by CDT3
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B 10 100 mg - L' &K ER CDT3 M SHEBIEE
Figure 10 GC graph of degradation of 100 mg * L.~
cypermethrin by CDT3

R 3 CDT3 XFM _ESESBL PR R IR B E/N XL
Table 3 Degradation of cypermethrin by CDT3 in tee trees

in the plot experiment

RS R /mg - kg™ PEEU/mg - ke FRIEE /%

XT R 1 0. 4362

X HE 2 0. 4268 0.4216

X HE 3 0. 4019 68. 94
A 1 0.1157

Qb2 0. 1499 0.1309

Ah B 3 0. 1290

B IR R A KGR B — 2 MR A T LR 2
fiff o IR IR R BN A B TR (H R AR 2 0 K
ATHER AT LIRER B4R 25 Bk 3 e A B 52, R LA A 24 174
B A — PR AE RS, X PG LS CDT3 Bk
14 S IE AR 56, 3k 45 HC Al A A 56 3 TG R A B T 9
SR B0 S ARG B AR B 1 — o R
1»$[4\12]O
2.5 INRIRIE

MFE 3 G RAT LA, CDT3 % 2En b &0 24 g
R Rk 2] 68.94% . a6 52 2 Fh R R (1520,
FL IR | RS R R, DS R T RN T A 2
2 V) PR A FH R 52 36 2 R AN — A, 3B L
B M BB 45 5, B IHAC YR H T1 3560 1) 285 SR A Gn 5t
D gii] 49 @ T TP Nk e R Sl U N AW o N X
FET PRt 14 2% 1, IR AT B e AR A D A ) FH 17 25K
2,

3 g

i ok E AR B IR R Ay B B T S TR R R T
CDT3, A BRAEAL NI T AW 7 ik s LM e 4L
KT & (Rhodococeus sp. ) o 5T T CDT3 My HaE A K
A, LU W AR A e AR 7 S Ak T HE S8
I T CDT3 BIREMEPEREIAR 1T 28/ NMX
TESE I DAL 5 U A 24 1 o A il ) R

ik TR T o 2 P R A A A 90 1) 2 T DR A 2 9 e 4 fit
T—RHTI Tk o AERTIE A R BE, BR HUAG IR R SR 2
PRI A, KT PR /N , DR S e A T e L2 7 i o T HC 2
G P P R Ak R AN RE B RAR 2 1 D B TR M BE T, L fiE
PASCACH R 77 2R A 24, 1 1R A S8OR R AN E A
W e R 14 S JB A, T 20 A I it T 1) W5 ARz
AR T R . WESE R A B IR, A TR LS B AR
HRR DR o B AN T A 24 (e KR gk VR R A AUhd A A
A SR B RIR T, U e ik 2 LR 14 7F 57 R A
Tl ke PR 11 I 0 s A0 3 i e DR 78 P A sl A D
TR ARA RS, X WA N2 TAEr
I o
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