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Molecular identification and enzymatic properties of marine

microorganism Cellulophaga algicola DSM 14237 xylanase
DING Rui ,XIE Hui-fang ,HAN Zheng-gang ,YANG Jiang-ke
(School of Life Science and Technology , Wuhan Polytechnic University , Wuhan 430023 , China)
Abstract ; Mining enzyme gene resources from marine microorganisms is an important way to obtain novel industrial
enzymes. In this study,a xylanase gene ( Xyn14237) derived from the marine microorganism Cellulophaga algicola
DSM 14237 was discovered from the marine microbial genome resource bank. Through amino acid sequence align-
ment and three-dimensional structure simulation analysis, it was known that Xyn14237 belonged to the 10th family
of glycoside hydrolases. The codon-optimized Xyn14237 was recombined and expressed in Escherichia coli BL.21,
and the pure recombinant Xyn14237 was obtained by affinity purification with a nickel column,and its enzymatic
properties were determined by the reducing sugar method. The results showed that the optimal catalytic temperature
and pH of Xyn14237 were 40°C and 7. 0, respectively. Enzyme molecules had good stability between pH 5 =10, and

the retained relative enzyme activity was above 90% at this pH range. Xyn14237 was not heat resistant, and its ac-
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tivity dropped sharply after 1 h incubation at 30°C. Using beechwood xylan as the substrate , Xyn14237 showed max-
imum xylanase activity of 1627.31 U/mg, K, value of 3. 15 mmol/L,and k_, value of 975.98 s~'. Thin-layer chro-
matography analysis showed that the products released by Xyn14237 hydrolyzing xylan were xylotriose, xylobiose,

and xylose. This study analyzed the first xylanase gene from the marine microorganism C. algicola.

Key words : marine microorganisms; xylanase; 10 family glycoside hydrolase; enzyme properties; prokaryotic ex-

pression; affinity purification; three-dimensional structure simulation
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HoAb A S 2 HE 12 77 51 FH: GenBank %5 5%
Sy 4. AAV98623. 1 K B Bacillus haloduran
ACM59337. 1 3k H Caldicellulosiruptor bescii DSM
6725;ADQ03732. 1 ¥ H Caldicellulosiruptor owensen-
sis OL; AEA30147. 1 3 B Cellulomonas fimi ATCC
484 ; ADG73293. 1 ¥ H Cellulomonas flavigena DSM
20109 ; ACE84815. 1 #1 ACE85439. 1 3 H Cellvibrio
japonicus Uedal07; ABI49937. 2 >k H Geobacillus
stearothermophilus ; CAA58242. 1 3k H Hungateiclos-
tridium thermocellum YS; CAA07174.1 3¢ H Paeniba-
cillus barcinonensis; CAI79477. 1 3 H Paenibacillus
sp. JDR =2 ;AAC45554. 1 3k H Streptomyces halstedii ;
AAC26525.1 3k H  Streptomyces 1326,
ABX71815. 1 2 H Streptomyces sp. S9; AFK86466. 1
3¢ H Thermoanaerobacterium saccharolyticum JW/SL —
YS485 ;BAA02069. 1 3& H Thermoclostridium stercorari-
um; AAD35164. 1 3¢ H Thermotoga maritima MSBS8;
ABQ46873. 1 3 H Thermotoga petrophila RKU - 1;
AAM39089. 1 3 H Xanthomonas citri pv. citri str. 306;
AGS42204. 1 #1 AFK83737. 1 3 H RIEFE I E .

27 51 L X 1) 25 44 38 3 Neighbor-Joining #4)
ARG ] LUE ) Xynl4237 53k [ Cellvibrio
japonicus Uedal07 HJ GH10 A 3 B i ( CjXynl0C,
GenBank #5558 ACE84815. 1) & M (E 2) .
P A 2 R Y 51— Mo 35%

ACM59337.1 Caldicellulosiruptor bescii DSM 6725 4L4P
ADQ03732.1 Caldicellulosiruptor owensensis OL 5Y3X
ABI49937 .2 ixtB 208X

CAAD7174.1 is PbXyn10B 3EMC
AFKB6466.1 it i JW/SL-YS485
AAVE8623.1 Bacillus halodurans 2UWF alkaline
BAAD2069.1 ium 2DEP
WP 045175321.1 Caldicel

lividans

100

ielii BDSC

36 —[——_-AADDS439.3 C mXyn10B 1UQY (E262S)
100 AGS42204.1uncultured bacterium 4KB8

CAA58242.1 i YS 2W5F
CAI79477 1 il sp. JOR-2 PbXynA1 3RDK
AFKB3737.1 uncultured bacterium 35A20 Xyl-Orf19 4HUS

® Xyni4237
/ACEB4815.1Cellvibrio japonicus Ueda107 CjXyn10C 1US2E385A
100 | AAD35164.1 Thermotoga maritima MSB8 1VBR
ABQ46873.1 Thermotoga petrophila RKU-1 3NJ3
ABX71815.1 sp. S9 XynAS9 3WUE

[

= AEA3D147.1 C fimi ATCC 484 3CUJ
%‘-’EA%H Streptomyces halstedii 1NQ6
iy ADG73293.1 Cellulomonas flavigena DSM 20109 SMOK
™ AAC26525.1 Streptomyces vidans 1326 1E0V
100 L Q75198 Streptomyces olivaceovirdis SoXyn10A 11SX
AAM39089.1 it . citr str. 306 XACA254 4PMY

A2 AR ABRFI M I GHIO Rk
KT B 3 A (bootstrap = 1000)
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FRAFI Xyn14237 FE8 11 o &8 I T R o — 2% R
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M rh R I R B . FE pH 5 ~8 ZZ MR
AL T 40% 1 35 = BTG ) (18 4A) o fEIREE T
I, Xyn14237 7 40 CHEEG i m. EAUREAMET,
10 °C %] 40 °C [X [i] L, Xyn14237 0] LA4E+F 55% LU |-
A d R 6 1 o Xynl14237 B S AE & i 210 T s R
#,50 C % 80 C AR JE X 0] HL , B 43 1 B9 16 PEAK T
30% (& 4B) .
3.4 Xynl4237 RAR1EEERRERREEN pH 15E M
ity 53 B RS E PE D7 T , Xyn14237 7E pH 3 il pH
4 FMFT ek TG, 78 pH 4 2] pH 10 Z£F T,
Xyn14237 0 LA4EFEZE 70 90% M5 (1 4C) . 457E
10 CH| 30 C &M FWE 1 h J5, Xynl4237 A IR
FEBEIE PEAS Z 808, 1 B A /MR B3R T (B 4D)
M40 CHF-4R , BT 09IE SR 2R TR, Bk
Ui,40 CHEE ZJ5 , Xynl4237 5k 5 R 2y 60% BT
71550 CHEF 1 h 2 J5, Xynl4237 M| 58 4 2% 36 P
(E14D),
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3.5 FAEE£EBEFMHRMFI Xynld237 F R
A

AR SR 8 12 I A4 22 T I AAS [ 114 4 s 5 -
FUSING, 23 B0 5 HXF Xyn14237 36 HERYS20 . A
I 5E 9 4 %%ﬁ,/\ﬁ Ca®* FEMRH E IS (5 mM) X
Xynl14237 {76 VA /IR B P2 FVE T, Rt
20% ;4R 10 mM Ca’* X 43 B35 24 DU 8 7% i 410
HFER (B 5) o HARTIN A i 42 I8 B F G Ie 7EAIR Ik
JEE R BEER AT Xyn14237 BTG PEA & A [a) F2 B 1
MHIER (B 5) o Hor, Fe? ™ Xt Xyn14237 #40 il £
AR . 16 10 mM Fe’* (44 F , B 7 R ok
B 40% oAy BTG ME. 4 )8 B T A A 0 EDTA Xt
Xyn14237 {3H P 7R Hh—E e

B9 70 1T 1S PR K] SDS X Xyn14237 1935 1
AR AR B A o AR 5 T AR B 3R TS P R Triton
X — 10003t Xyn14237 () 1% A A — % A9 38 58 A
FCELS) o JRZE AR BE (100 mM) il ik &
(200 mM ) {14 41 o A5 B T R #0058 Bl A o VR
J& (200 mM) T JL-F- 58 4= 0 il Xyn14237 [ 36 1
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Ca (5 mM)—i =
Co? (10 mM
Co? (5 mM
an*(1o mM)- —
Zn? *(5 mM
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0 20 40 60 80

MBS / %

BS &k& T fo A An il 2
Xynl4237 &1k a5 % v
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