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Screening and Identification of Laccase-Producing Bacterial Strain and
Preliminary Optimization of Fermentation Conditions

FAN Jingjing', ZHANG Yanzhou', ZHANG Yong', MAO Feijjun®*, LI Yunya',
JIANG Wei', GUAN Zhengbing', CAI Yujie', LIAO Xiangru™
(1. Key Laboratory of Industrial Biotechnology , Ministry of Education, Jiangnan University , Wuxi 214122, China;
2. Jinkun Bio-Technology Company, Wuxi 214131, China)

Abstract: A strain with laccase activity, ,which was screened from bagasse filter mud, was named
as SYBC XI1. On the basis of its 16S rRNA gene-sequencing analysis, morphological observation,
physiological and biochemical tests, the strain of bacteria X1 was classified as the genus of Kocuria.
The effects of carbon sources, nitrogen sources and metal ions on laccase production were studied by
liquid fermentation. The optimal carbon source was o -lactose (15 g/L) and the optimal nitrogen
source was soy peptone (40 g/L). The concentrations of cupric ion and manganese ion were
optimized as 3 mmol/L and 0.4 mmol/L,respectively.

Keyword : laccase,identification, Kocuria
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[ e gl REG

HAEr, e A g M AR w8 | B A
AR T R R T B SR I AT R A
2 T v IR0 TR AR Tl ) A AE TR I T DA
fLFF 8 BB R B 2, H RS B AT
(Bacillus subtilis) WA CotA EWFIEIS 8 TEHE
CotA %5 11 1 % il 1 A7 8 e i B il pH (pH7~8) M %
S TS AR (E ZF 6T TR R Tl — MR A AR T 2 R BE
b SR IUSAR B AN F T AR AR 7 e g I ] P
TERE W8 7 I A1 Tl A 240 B, 6 T K A TR Tl )
MEA T EER R AEH H RE S8 U b i
B B — bk B A e LA Tl T A A R 2 5
% 50 [N (Kocuria) , I X 77 Bl S5 42647 179125 1)

et
ML

1 wrl5HE

1.1 ##
) 8 O T = O R 1 1 9 S €13 = - A
1.1.2 =& 4 @A AKH & DMP, T Sigma

(St .Louis,MO) 2~ w]; 20T A K20 DNA £ B 7|
& TR/ R SR DNA R DR &,
H B4 T A RIG T IM109 B2 252401 163
rRNA JERIF 514 Taq B pMDI18-T 24k, g H
TaKaRa 24wl 5 Ho A g KL 35 5 o0 #r 4l 0 7 [ 245
BN,

1.1.3 354

1)NB 5 3% 3 (¢/L) . 4F W H 5.0, & F1 R 10.0,
NaCl 5.0;pH 7.2~7.4,

2)NB BT SR (/L) A WH 5.0, EHK
10.0,NaCl 5.0, 345 20.0;pH 7.2~74,

3) A A A 1y By IR 8 % Ak % B A 4 5K 0.04% A
BT 8 IR B B R 5

4)Fh T E IR (L) 2 E 5.0, FIR 10.0,
NaCl 5.0;pH 7.2~7.4,

5) KBRS R (L) AR N 5.0, A
10.0,NaCl 5.0, K,HPO,-3H,0 1.5,MgS0,-7H,0 2.5;
pH 7.0,

1.2 ZWH*
121 B ey it 1) B me A0 i i 0 i .
¥ 10 ¢ HEEE IEJE M A 0.2 mmol /L CuSO, Y

NB Hi7£3 i IR 47,30 °C.200 v/min JEFHEFF 24 h,
TR ERBE R 10° )5, R4 T % 0.2 mmol/L
CuSO, 1 A B A By B g 85 75 B2 F #1237 CHi 57
48 h, PREUA 21 60 0 10 B Y B VR EA T 2 R o
glifk, IR AE T NB #HE G SR 58 4 CORFEIRAE .

2) 7 R Tl 240 A ) 2 0 o e P Bk B A i
TRAETRRR AR F 572 R SO mL 250 m L),
30 °C,200 r/min FEIREIRIESR 12 h , 1 mL 555
YIVE R R0 A e 6 At 5 97 2 (B4 50 mL
/250 mL) , Bz Fh it R 7R B 5388 2% ,30 C 200 r/min
BAREIEEIR 72 h, BERTFHWEBKT
5 000 r/min #5.0> 15 min, b 35 % B0 A AL 0, 000 2
FLRENE 7, AE I i AR A 2 0 (g A< 40
122 GBE A BB E LL DMP K
Y, 3 mL VAR RS 0.1 mol/L g i-# ik & —
W% sh W (pH 7),0.01 mol/L. DMP,60 °C {4 &
10 min JSANA 0.1 mL B, 7650 6OEEE T 1 469 nm
AWz e E . VAR 4h SE AL 1 wmol ) DMP (e=
49.6 L/(mmol-cm)) Fris ZAAEEE XN 1 A-HETE
JIEAL BEIG PR L U/L s, B8 b 21 D) e R g
M 100%",

123 BAAER

1) T8 2527 T A 3 AR A RRAE 0 - o 157 36 DA Ak 40
2T NB E{R (7 2 o/dL Bilig ) #5557 3L 7 30 C T &5
7% 2 d, I i T AR UL B AR I A IO 2 o AR i
IS 40T F ) Ao 0L 40 B8 256 0 F )y b i ik
I HL A B A A RO

2)16S rRNA J5 51 53 B % 52 Ko 2 48 i Ak A 1 1
. FIHEE 4] DNA i B0 5 £ 48 B B8 5 ik i
FE4H DNA, A0 16S rRNA 18 H 5191 (27F/
1492R) #17 PCR ¥ 3% K4 3% 7= ¥ 5 pMD18-T %k
TR 32, 55 AL K B AP 1 IM109 A2 25 41, 22 5 1
BEG o S R 7% PCR 45 21 BHPE 5w B |, $12 050k I 2%
AR AR A FIIE . B TS 16S tRNA 7
S AT Blast [R5 L% 434, 36 B e [R5 51, )
JH MEGA4.0 IR RFERKEN ., RELEWH
F4) 5 2R FH 4B #% 7% (Neighbor-Joining method ) , Jf # %2
HURE 1000 W4T H EEAE (bootstrap value) 43 #7 , LA
WAL RS RE WY B AR B, B oAb 7E L R
ORI
124 KRB = B 5k 04 F R AL

BRI AL f & B IRl G 7R e i 4R
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B A B o 0 A AR R SR E A AT
EVEE Ry 22 ZEE MR - FLBE KRR T2 h SR
o WSCER T VR VA T 5 A A R R Al B 7R o
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60 g/L) , TEAH R 3G 55 55 A8 T A e o8 i I 4 il 0% 1

2)RIR WAL B A T S Atk 355 7 35 vp 1 B 2R
R R e B0 A5 ) SO T ) K B R L ROk AR
JE 2R IR AR T R IR ORD T OIR W B R O B SR
72 hJE B WSCER U R R TS T E R A
I FE hoin AR [R] 5T ik B A R iE AR (5.10.,15,
20.30.,40 .50 g/L), fEAH A3 2 440 K w52 e D
R I 1

3) & BB RAAL o A TR SRR O h FN
24 h JG 4 A 0.5 mmol/L Y34 ¥ 4 & & F Mn> |
Cu® R [R]85 552 45 14 & T i 00 4 Tl i 4

x5

2.1 EEE

Gt PRI, KR AE R, G R
SYBC starX (WL 1), K H Bk 721 Al B30 2k 55 8
FEHEAT R 0, DA 2 e R R i O 2 T
10.26 U/L, W2 K 8% R AT S 2 A7 68 75 A e %% 24 i
1 ¢ 1 3 W 1 A7 3E A8 P fL 3k (Native-PAGE) ,
2,6- WA (DMP) F1 2% L 35 36 43 0l 1647
o, 28 DMP Y (05 B T 405 (DL IR 2), A ] LA
T A 12 240 TR 1 S EL AT VR T I 1

1 B SYBC starX B 2545 1E
Fig. 1 Morphological characteristics of the strain SYBC
starX

()% el et (b)DMPHL (7
B 2 HE# SYBC starX I EERETHEQRBEX
&
Fig. 2 Native-PAGE of broken supernatant of the strain
SYBC starX

22 EMERE

2201 AuzdtsME MAE starX #H4T 168
rRNA JEH 5 | WP JF 5 GenBank %4 122 v H Al
WAEPI Y 16S tTRNA LK P91 647 1 Hext, Hi s
Kocuria rosea DSM 20447" T8 #% 09 #H 1B 35 81 1T
99% . PUT FIA L) BE H52 w3 (9 Bk, il i MEGA 4.0.2
A SR 21 42 % (Neighbor-Joining method ) #F 17 %
KORGS5 R s 3 s, B
¥k SYBC starX 9 16S rRNA JE K ¥ 51 5 Kocuria
J& 40 B 1 16S rRNA JE A 7 4 e b He i, H Y
Kocuria J& (%) HABFP Z [8] 1) 35 2 ¢ R A BRI
WA LM T Sy - AT B RO TR BT A Ok
W H % [ & ; I8 HoAm 44 4 Kocuria sp.SYBC
starX

222 BHBINRAERARET KEXW
PR 22 [RBHPE A B, A 7 9 7, AN BRis 3l TEE 57
WIRH R AL b WvE R EOCHE BB A G BIE RE
M ANEL AR EE 1, AR AR SR A R IR
1SS 1 5 IR T AT, 2—6 515U 2%
Stackebrandt 5 A RIFFEMN 1, AR 1 TR Al LA
Kocuira sp. SYBC starX 5 [F] — J& % 2 At A i) 741 i1
JEA KO

23 REFEBZFHNMNSMRL

2.3.1 IR A Kocuria sp.X1 =Bty %n  WHE
4 iR, 5T T MIEXS Kocuria sp. SYBC starX
T 7 R T ) S0
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Kocuria salsicia 104" (GQ352404)

Kocuria varians G33 T (X87754)
Kocuria rhizophila TA68 T (Y16264)

90 Kocuria marina KMM 39057 (AY211385)
Kocuria atrinae P30 " (FJ607311)

45 71 _|:Kocuria carniphila CCM 132 T ( AJ622907)
. N T

81 Kocuria gwangalliensis SJ2 * (EU286964)
Kocuria kristinae DSM 20032 (X80749)
99 _| Kocuria koreensis P31 " (FJ607312)
54 Kocuria carniphila CCM 1327 (AJ622907)

Kocuria palustris TAGA27 " (Y16263)
Kocuria flava HO-9041 " (EF602041)
_u':Kocuria aegyptia YIM 70003" (DQ059617)
99 Kocuria turfanensis HO-9042" (DQ531634)
97 Kocuria polaris CMS 760r" (AJ278868)
93 Kocuria himachalensis K07-05" (AY987383)
65 Kocuria rosea DSM 20447" (X87756)
42 SYBC starX(KF863905)

0.005
3 EF 16S rRNA EEF 73 B AR E 2 B RS LR
Fig. 3 Phylogenetic tree of the target strain based on its 16S rRNA gene analysis

F1 EBEEUHE

Table 1 Physiological and biochemical characteristics

oS S ______

TR VR B /e (o, LA EVEAR N A EVEAR N
A S

5C - - - + ND ND
37 C + + + - + +
0 g/dL. NaCl + + + + - +
5 g/dL. NaCl + + + - + +
7.5 g/dL. NaCl + + + - - +
it PR A 3 J5 + + - + - w
H.S 5255 = = = ND = ND
V-P - - - - - -
M-R. = ND - - - -
g e = - - - - -
Ji Pt - - ND - - =
2 flt il + + + + + +
LT + + = + = =
B Jig K fige - - - - - -
8% % R K i + ND - ND = ND
Ve K A v N - . . .
MR A + - - + ND ND
Ml

D-#i % b + + + + - ND
H e b + - + - - ND
FLAE - - - + ND ND
3 W - + W - ND
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A A AL ST

THEHE 4

2 FL + =
B i + +
PN + -
LBl iz A - +
D- H #Z B + +
D-F 4 + ND
D- 1L A4 B + -
L- R A 4 W -
DNA G+C BEIR 53 50/% 72.17 70.2

1 : + Positive reaction; — Negative reaction; W :weak reaction;

turfanensis HO-9042",

a-FLBE & Kocuria sp. SYBC starX & [ 7= ¥ fiff
%) e 3 e R, LR ATV PR T R o LA 2 W R Bk U
B, TR R Ve B2 ooy, (H 7 B ANARAIG o i 2o E— 25 5 m
AN TA) o B VR ) - LB, 25 SRl 5 B R, Y a-FL
WE BT HE VR B 15 o/ B fe A R T AT R I BT R
BB )y 40.77 UL, PIHE - FLBE R SR Lo,
HT W 15 g/L,

75.3

723

ND
ND
ND
ND
+
ND
73

ND
ND
ND
ND
ND
ND
ND
ND
65

ND:data not available;1. Kocuria sp.SYBC starX;2. Kocuria rosea
DSM 20447"%;3. Kocuria himachalensis K07-05";4. Kocuria polaris CMS 760r";5. Kocuria aegyptia YIM 70003';6. Kocuria
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Fig. 4 Effect of carbon sources on laccase production of
Kocuria sp.SYBC starX

232 fR A Kocuria spX1 =4 B0 Fra  GIE
6 Jrn, A6 R AHLEUE T, LIRS ARy 2R

B, Kocuria sp.SYBC starX B {44 1 fz iy , L™= ilf
L, IR R A AR s R, i — 22k
TREEANRR B E SR WK T Pos  BEE
ﬁaﬁﬁﬂ?ﬁﬁﬂ?ﬁ?mﬂm PRI R e B A it 2 T

fe, YR S R BT i VR IR B 40 o/L B B A A

Fr= A, A B G R 107.93 U/L, -5 i H: il B ik
B R T Kocuria sp.SYBC starX 7= i,
-8
100- 15
8oL 16
. 1s
‘%\E 601 4 g
= 400 13°
= 12
20}
11
0 20304030 6 °
o-FLBH I (/1)
—=— A0S, —— 0D

600°

B 5 o-FLiEREX Kocuria sp. SYBC starX 7= % B #9821
Fig. 5 [Effect of «-lactose on laccase production of

Kocuria sp. SYBC starX
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Fig. 6 Effect of organic nitrogen sources on laccase

production of Kocuria sp. SYBC starX
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Fig. 7 Effect of soya peptone concentration on laccase
production of Kocuria sp. SYBC starX
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Fig. 8 Effect of copper on laccase production by Kocuria
sp. SYBC starX

SE Wk

120~ -30

AT G/ %

02 04 06 03 o0

Mn2*¥¢ £ /(mmol/L)
—=— HIXI W, —— 0D, .

9 $HE FXI Kocuria sp. SYBC starX 43 iih % B i) 5 I8
Fig. 9 Effect of manganese on laccase production by
Kocuria sp. SYBC starX
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U/L F1263.44 U/L,

3 = i

T8 1 7 o A5 21 — Ak 77 A RO 41 1 SYBC starX,
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