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Expression and characterization of a novel xylose-tolerant
B-xylosidase from Leifsonia sp. ZF2019

HE Yi, JIAO Ronghu, WANG Chenxi, WANG Xi, XU Guangzhi*

College of Food and Health, Zhejiang Agriculture and Forestry University, Lin’an 311300, Zhejiang, China
Abstract: [Objective] We cloned and expressed a novel B-xylosidase Xyl4900 from Leifsonia sp.
ZF2019 isolated from Artipe eryx larvae and then investigated its enzymatic properties, aiming to
provide foundations for developing B-xylosidase suitable for industrial application. [Methods] We used
bioinformatics tools to analyze the gene of Xyl4900, expressed it in Escherichia coli, and investigated
the enzymatic properties of the expressed protein. [Results] Xyl4900 had high homology with the
B-glucosidase of GH3 family while had a domain of B-xylosidase. It was a novel B-xylosidase that could
specifically hydrolyze 4-nitrophenyl B-D-xylopyranoside. Xyl4900 had the highest activity at 45 °C and
pH 7.0, and it still maintained more than 80% of activity after being incubated at pH 6.0-9.0 for 14 h.
This enzyme was barely affected by other metal ions (2.5 mmol/L) except Cu®" and had strong tolerance
to low-concentration organic solvents (5%, V/FV). In addition, the Xyl4900 in 20% (W/V) NaCl or
100 mmol/L xylose solution showed the activity higher than 50%, demonstrating good salt or xylose
tolerance. The Ky, Viax, and xylose inhibition constant K; of Xyl4900 were 0.80 mmol/L, 36.10 U/mg,
and 150.12 mmol/L, respectively. In particular, we found that Xyl4900 could well degrade xylobiose
and xylotriose. [Conclusion] Xyl4900 showed good pH stability and tolerance to xylose and salt, and

thus could be used in hemicellulose degradation and other industrial production practices.

Keywords: Leifsonia sp. ZF2019; GH3 glycoside hydrolase; B-xylosidase; salt tolerance; xylose tolerance
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i, Leifsonia J&MW A EA ZFI6E, 4o
RiGpEE | Ry e KA g R, (|
Xof HOWE T 7K it it 00 B 92 3 oK DL A0 o T Ut
FAIM Leifsonia sp. ZF2019 Hvifk | Fik K%
FE T — B R RS B GH3 K% B-AME i
B =240 Xyl4900, *Faifb s Xyl4900 Ay
Mg PE AT T — R I 5E . FRATAY 25 R R W
Xyl4900 H A K471 pH % & 2 LA 2 i £ FiE A
BERRE X i BRAE AR 4 b FH T Tl 2B 77 il
T, B Tk v A

1 #RE5xF*
1.1 ##
1.1.1 =k

Leifsonia sp. ZF2019 A SZ 5 % (K IF 248
T AL R4 (GenBank: CP065037—CP065038),
&4 ki pET-28a-Xyl4900 Hi A< 52 56 # 2t 3F:
DRI
1.1.2 K7

XTSI IE B-D- ML I ) 4 W5 (oNPG) . X
HFEARIEL B-D-ME IR ABEET (pNPX) . X A 3 R
oi-D-FH T 35 2 BT (a-pNPG) . WAl B 2K 3 (pNP)
W H b7 e A AR R A PR ] o B R
A&, FEN4] DNA K5k DNA $2 B0 £ 08
HRRAEALBFE AR/ A . DNA marker, 5[
marker. Tug DNA AW . PRGN D16
TADNA ¥4 . IPTG I H KiERAEY . AW,
K M B AR = A B IR A R BR
[N =R (187w B2 S S Vs VT
1.2 Xyl4900 F5) 4 7

ARSI 3 O AN ANE Leifsonia sp. ZF2019
S SLR LR I0 T, AR 4 O DR AL 1 T Y
BB — A R O SL K MR B Y St
(IT072_04900), Xt H:fir g i 1) 2 14 Jo J 91 a2k A 7
| ARSI 48 Xyl4900 (GenBank:
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UAJ80378.1): %] SighnalP 5.0 sever (http:/
www.cbs.dtu.dk/services/SignalP/) %} HAZ H & ¥
S 55 KA 504 I ExPASYy (https:/
web.expasy.org) E £k 43 BT 318 X5 2 11 5T Y 45
SR F BT A T, B Xyl4900 5T AR
BB FE T, A MEGAT7.0 i IR AR HE v
(ND) R K fRT 203 (MPY R 3 R 48 % B U,
4 Xyl4900 4, 3# i NCBI ) BLAST (www.ncbi.
nlm.nih.gov)fl CAZY %44 (www.cazy.org)K
RHA 234 p- AT M= MR T 51
1.3 JRRHE

WHE Leifsonia sp. ZF2019 43[R 21 K 15
I Xyl4900 F#5191(5'-TTTTTTTCATATGAGC
GAAACCACGCTCC-3', TXIZF41 A Nde 1 iR
WAL )R 5141 (5-TTTGAATTCTCAGGAG
ATCGCGTCGGC-3', TFRIZ)FHIA EcoR 1 iR
BIE ). LA Leifsonia sp. ZF2019 3[40 DNA
JEt, PCR Y1 B-ARBEH EE Xyl4900 KA F+
B, PCR ”#1 5 pET-28a(+) 3 ik # 1k &
EcoR 1 Fl Nde 1 W FgY) 5 %4z, =Wk 1b
2 RWAFF I DHS o, 28328 il U] AT Y %5 5 75 40 i
B, P T ) UKL A 44 4 pET-28a-Xy14900,
14 ERREKEBAISEWL

¥ pET-28a-Xyl4900 #:{L. % BL21(DE3)LA
PAFRIB WA 15 RA IPTG F 30 °C 2
¥iZeik(6 h), 10 000 r/min ., 4 °C #.0> 10 min 5,
WCAE TR B AR B T 2R3 5% 0 (20 mmol/L
Tris-HCI, 500 mmol/L NaCl, 1 mmol/L PMSF,
pH 7.0)JF-# 5 B FRAIHE . 10 000 r/min, 4 °C &
> 20 min J5, UEE RIEW, FIF Ni-NTA S&F1
ARk A E AT, R FIERS Ni-NTA 3%
FUZPTAET 4 °C IIEE 1 h, FH SR B mRns
i) 2% W (20 mmol/L Tris-HCI, 500 mmol/L
NaCl, 20 mmol/L BKME, pH 7.0)ZBRZAE M.
i J5 , R FHUE W W (20 mmol/L Tris-HCI ,



5% | WA, 2022, 62(4)

1455

500 mmol/L NaCl, 400 mmol/L BKmME, pH 7.0)%k
WEHARE M . gtk & 2 (20 mmol/L
Tris-HCI, 150 mmol/L NaCl, pH 7.0)i&E#HT 4 ¥
(5 12 h it 1 WEMT ), 10% SDS-PAGE il &
Al Ak T 1 4 BE Ay U8 Bradford 92500 5E i
e ik R AE T80 °C &
1.5 BEANEREDSFFE

25 SCHRHGE () J7 14T Xy14900 7 14 i
FRmERY: 130 pL PR R - B R A N 2% v
(pH 7.0)F1 20 pL 20 mmol/L JiE ¥ (pNPX .
a-pNPG 5%, pNPG)7E Hi il [ I 2% 14 T 1 #4
5 min, AIAGE M# BT BON BB 10 pL, [
20 min, RJ5/MA 50 pL 2 mol/L Na,COs ¥&F i
S, TRAIFFEL 200 pL S IR G
PR, EHC ODaos M TEEL . WIS J1HAAL(U)
X fEEIRFMT, BB 1 pmol X
il HE 2R 3 (pNP) T 75 O I o Ry 1 A4 S ) B0
il L6 TG O o 2 v EE 1 B T BRSO
(U/mg).

IR S e s I e A K AR A BE IR BRI )
pNPX . a-pNPG Fl pNPG EHF5E Xyl4900 ()i
Y SsdE .

1.6 REF0 pH XF Xyl4900 K520

FE 45 °C FM 51 T 4% LR bR HE B TE 7
B2 ASTR] pH (4.0-9.0)AY S 77, #5E Hidwod
pH, BB 7 B s SR 100%, i H:
fidi pH. HE§s0 & T ERZ AR (pH
4.0-8.0)FIHI R EL 2% A Z (pH 8.0-9.0) 4 °C
FAFTARAE 14 b, FRHEARMERG IS 7 07 7400 E 5
ARBEE ST, AR A BREG R 0B TE 1R 100%,
i pH R E M

TEfGE pH ZRFT, $&hRHER IS 5 i
B AN R BE (15-60 °C) R Bl 7, K Bl ) i fie
T E LR 100%, A H w3 S I BE o K
BT ARRE T (25-60 °C)#FF 60 min, I )& 7.

BIFERE 2 UK W F 5 min, FbRAEREE 775 B
TEFRATEETE J1, LA 4 4b PR R A B S R
100%, i x FLi B AR E 1
17 EBBF. BNaFRALFERXTX
Xyl4900 B 1% &Y 72

H TN &R E T AL IR
X WS PR S, SR 42 )8 B F NaCl. NiCl,.
MgCl,, FeCl;, CaCl,, MnCly, CoCl,, ZnCl,,
KCl, CuSOy,. AICl; (0.5 mmol/L F1 2.5 mmol/L),
AOIER OB, TR, o ZFE. HEE, O
FIRLIE (5% V/V., 10% V/V., 15% V/V. 20% V/V),
DU KAk 2#1 50 SDS (0.1% W/V). Tween-80 (1%
w/V)., K& (1% W/V)F1 EDTA (50 mmol/L)%3
WIHEBRE 250 F 5 Xyl4900 R4, i BE bR v B
TG E RS 1. DRI E B &+ Al
Vs 7 B Ak 220 ) Bl TR AR 100%, THEIA
AN TR S A 3 4 il 1 1
1.8 NaCl Xf Xyl4900 ;&89 &M

AR NaCl ¥ W (A F pH 7.0 A4
TR - W R S — AN 22 v S IR & L (07 S vy A4
F NaCl ZREVIMIKRIR R : 2.5%. 5%. 10%.
15%. 20%. 25%. TERIGSR0F T, #i AR kb
TG 1 WS, LA NaCl RS 7E
100%, 13445 52 56 21 9 AH X TS 0
1.9 AK#EF Xyl4900 &AM

FESGE RN A5 PF T, e B o il S AR 2R
DL pNPX S JIEW i 5 244 &4 0-1 000 mmol/L
PIABEXT Xyl4900 FE 77 /952 0 IF 115 AR
il 5B K (B o B R U I AR B 0 TG E
100% , AR H: BT SEARRE TG 2R o AHE A 30 1
WK AR E A 50%E0) B- AT B P
T ARE R
1.10 Xyl4900 H9E1 h F 5

i1l pH 7.0 MUFFIERR-TEIR S — 4022 P
Bic i 294 BE >~ 0.2—2 mmol/L 1) pNPX 1 M i 7K
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fE R L ARG TINAGE 51 B-ABEH B 7E 45 °C
S 10 min, 18 Xyl4900 9K B B(K.L) Al
R R THE (Vimax) o
1.11 HEREIEKEEISH

B 190 uL Uk JE N 5 mg/mL AR —HE K
“BEWET pH 7.0 WA IR -BE IR A — AN 5E b i
WS35 10 uL % (9.84 U/mg) T 45 °C L
0. 10 % 30 min J&, 7£ 100 °C &J8iEHIHE
10 min Z¢ 1k SO0 o B35 (12 000 r/min, 5 min)
MFHZEN @R E K 1 ul BVEWA 2 uL
BARRAMRSR RNE AR BRI =B BT
GF254 E AR EIFRIF(V irmeV 2wV 4=2:1:1),
T 5 B A BEE ARV exzw:V owan=95:5),
BT 100 °C HEAHT AP,

2 X553

2.1 Xyl4900 B-/KHEE BRI 7514 40

S5 36 2 R B ST AR - K ik 40 H g R
IKFRRAHTR , 53 2545 BN B kK Leifsonia sp. ZF2019,
A A X 2 B A 4 3R DR 4 KA S TR
133 Xyl4900 FE[H, 400 1L AT 58 A 1 /K ik ity
FIG 3 (GH3)HE . i FLH 4ihd 770 2 A2
PR A i s A F 14 4.76 F181.17 kDa.
B BN EE 5K, F U (o I B
W T BB K R K A ZFG Ve, a0
B~ 2 B T I . B- AW T B S B-N- 2 Tk 22 5
APETT GRS, UL X b r it —2pr . 3k
F BlastP X} & BUHE S Xyl4900 & 1751 5
Microbacterium imperiale W) GH3 B-4ij % H 1T
fiti (GenBank: MBP2421291.1) [d] ¥ 1 & &
(76.61%) ,{H BlastP {f <7 Z5 #3751 73 Hr £ Y,
Xyl4900 7 GH3 ZG H 1) A M 11 il 25 4
I3 (PLN03080)(http://www.ncbi.nlm.nih.gov/) ,
BT, N Xyl4900 7] fE S —FE A B-A B
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thermarum  (GenBank:  WP_013931466.1) #l
Caulobacter vibrioides (GenBank: WP_010920890.1)
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FIfEJE T GH3 ZM5—Fhii B- A 111 .
2.2 Xyl900 BIRIES S U R IEDHFRN

WF AT AT — P it () B AL M B sk, BB
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41

35
il—!:
40

44

46

-Zostera marina (KMZ67719.1)
Actinidia deliciosa var. deliciosa (ADV41671.1)
Leifsonia sp. ZF2019 (UAJ80378.1)
-Pseudothermotoga thermarum (WP_013931466.1)
Caulobacter vibrioides (WP_010920890.1)
39 e | e nitinula edodes (AET31457.1)
43 :Hortaea thailandica (TKA26625.1)
Friedmanniomyces simpkex (TKA83687.1)
_%:Trichoderma guizhouense (OPB36249.1) CH3
38 Trichoderma parareesei (OTA01499.1)
ﬁ:Aspergillus sp. BCC125 (AGB57183.1)
Aspergillus niger (AAD13106.1)

45 alaromyces purpureogenus (AKH40279.1)
36 yces purp 8
TZEZspergillus aculeatus (BAH30674.1)

Clade |

ﬁ:Biﬁdobacterium adolescentis ATCC 15703 (BAF39209.1)
Lactococcus lactis subsp. lactis CV56 (ADZ64045.1)

28 elenomonas ruminantium (AAB97967.1) CH43
_:L;aciuus sp. THCM3 (ADP65780.1)

Clade 11

25

Thermoanaerobacterium thermosaccharolyticum DSM 571 (ADL68513.1)
Geobacillus (WP_020755811.1)
Caldicellulosiruptor saccharolyticus (AAA23063.1) CH39

Clade I1I

34

Thermoanaerobacterium saccharolyticum JW/SL-YS485 (AFK86458.1)

20l eobacillus stearothermophilus (BAA05667.1)
ﬂhaerochaem coccoides DSM 17374 (AEC01950.1)

Clade IV
CH52

1 Xyl4900 R4 % B #
Figure 1

Phylogenetic analysis based on the amino acid sequences of Xyl4900 and other 23 proteins.

Accession number for each enzyme is showed in bracket behind the bacterial name, and numbers on nodes
correspond to percentage bootstrap values for 1 000 replicates. Xyl4900 is shown in red color.

kDa M 1

140

100
75

60

81.17 kDa

45

2 SDS-PAGE ik
Figure 2 Expression and purification for Xyl4900
by SDS-PAGE. M: protein marker (C610013-0250);
lane 1: purified target protein.
2.3 pHFRE XF Xyl4900 ;R TEFFEE
E; |]|"-J

Kl 3A /R pH RT 5.5 8im T 7.5 B

k3

Xyl4900 G PP TR, TM7E pH 7.0 B Hfiff
WA IR R, i, Xyl4900 ffiE pH A
7.0, BBERAEAIR pH A2 s TR 14 h,
g R Xyl4900 7248/ pH {HE Fl A (pH
6.0-9.0) 3 BB T B m A e e, HER ARG
FIREETE 80%u£(l‘§l 3B). AN[FEPEIERY B-AK
WEF A0 E pH & pH R EMEZE SRR KR, (HK
LR B- AW I iE pH N 4.0-7.0%%, foil4n
K H Yak rumen 7 3£ 41 1) RuXynl i pH A
7.0, 1E pH 5.0-6.0 WFaEPY, & H B. animalis
subsp. lactis BB-12 ) BXA43 fxi& pH M 5.5,
£ pH 4.0-8.0 Bl A e P73k 1), FA1m4s
R Xyl14900 A FE PR IR BE T 0 4 & 14 A
RN TAEBIE S5 R RRE A e B-ARBH T
fifg AT FEVE 2 Tl v R HERRVER .
ABFSEEST T 25-60 °C IR EETLE, BFoY
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TR EEXT Xyl4900 i PR AR E MRS . 7R
40-50 °C MRJETEEIN, Xyl4900 AH X 1
BIE T 80%, mfERER 45 °C (K 30). 4ift
JEwR T 50 °C W, WIS PR 2R T R . Xyl4900 /Y
GRS Enterobacter sp.f B. adolescentis
LMG10502 5345 1 B-ABFFAFHEST ) (% 1)
(A)
100
80
60
40

20

Relative activity/%

S

100 "

-~ =
80

60

40

Relative activity/%

20

0
10 20 30 40 50 60

1/°C
E 3 pH KIREX Xyl4900 EiE 1 B9S2 00

Ak, EERAE 25-60 °C (IAF 5% E 1 h
i, RBAEIREMLT 40 °C &R, Xyl4900
HA B EtE, FRARMHE 8RR 80%
DL E(® 3D). #RTM, MR EFERE 60 °C 1Y,
Xyl4900 FIRETE 1 JLT- 58 4 ek, R Xyl4900
PR TR A R A

Relative activity/%

20 —s—Mcllvaine buffer
—*—Borate saline buffer

4 5 6 7 8 9
pH

- [oN) (o]
[w) (e (e

[\
(e}

Relative activity/%

O n
20 25 30 35 40 45 50 55 60 65
7/°C

Figure 3 Effects of pH and temperature on the enzyme activity of Xyl4900. A: Optimum pH; B: pH
stability; C: Optimum temperature; D: Thermostability. X£SD (n=3).

F1 TREKIFEN B-REEHBEA TR L

Table 1 Comparison of properties of B-xylosidase from different sources

Sources Protein name MW/kDa %I: /tir(r:lum I())I{)Itlmum Is) tI:bili ty ggﬁoﬁyi())se/ References
B. animalis subsp. lactis BB-12 BXA4 62.00 50 5.5 4.0-8.0 - [27]
Anoxybacillus sp. 3M AbXyl 140.00 65 5.5 4.5-8.0 213 [30]
Streptomyces sp. CH7 - 87.00 55 6.5 6.0-9.0 40.0 [31]
Geobacillus thermoleovorans 1T-08  GbtXyl43A 58.10 - 5.0 - 76.0 [32]
Enterobacter sp. Xyl43 61.66 40 6.0 - - [29]
Thermomyces Lanuginosus CAU44  TIXyl43 51.60 55 6.5 7.0-9.5 63.0 [33]
Yak rumen metagenome RuXynl 42.00 40 7.0 5.0-6.0 76.0 [26]
Humicola grisea var. thermoidea HXYLA 37.00 50 7.0 5.0-7.0 603.0 [10]
B. adolescentis LMG10502 XylC 62.00 50 6.0-7.0 - - [28]
Paecilomyces thermophila PtXyl43 52.30 55 7.0 - - [20]
Leifsonia sp. ZF2019 Xyl14900 81.17 45 7.0 5.0-9.0 150.0 This study

<l actamicro@im.ac.cn, & 010-64807516
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24 EEBETF. BHBEFIMER T
Xyl14900 B & 1% B9 22 M

11 B4 Jm B T-XF Xyl4900 W HERISI N 2
Fii7n: 42 0.5 mmol/L Cu®** % Xyl4900 43 4555 iy
TIERT, HEEE A 2.5 mmol/L B IS J1 JL°F-
SEAe, HAh S 8 B X HAG M i/
X AT BE S T4 B L B R TR
A4k, MIMECT 40+ N R B s
T LB A R AT BY TR T Xy14900
(35 77 03X 5 SO EE 1 R 250 B- AR WE T 1
it 115 AR 22 Cu™ I B9 — 2P,

SDS. Tween-80. JKE Fl EDTA %I Xyl4900
Mg PR ISR 3 7R . SDS MR R ZH M

Fx2 TREEBETX Xyl4900 fE 5 M8 220
Table 2 Effect of different metal ions on the
enzyme activity of Xyl4900

Relative activity/%

Metal ions
2.5 mmol/L 0.5 mmol/L

None 100.00+0.13 100.00£0.13
Ca** 104.97+0.66 105.09+3.18
K" 105.73+0.30 102.97+1.15
Na' 100.41+2.24 99.33+0.79
Co** 101.82+2.35 101.37+0.74
Mn?* 104.66+1.62 105.13+1.88
AP 104.24+4.57 105.95+5.83
Mg** 101.70+0.31 108.33+2.01
Cu** 35.17+1.04 41.99+0.63
Fe'** 105.41+0.40 105.59+0.05
Zn* 96.95+2.35 97.68+2.13
NiZ* 97.1442.25 105.51+2.39

F3 FREMLFIRTIX Xyl4900 B 7 14 B9 7200
Table 3 Effect of different chemical reagents on
the enzyme activity of Xyl4900

Chemicals Concentration Relative activity/%
None 0 100.00+2.38

SDS 0.1% 7.06+0.48
Tween-80 1% 98.81+4.035

Urea 1% 61.48+7.54

EDTA 50 mmol/L 93.48+0.82

FARVER], X B PR Ss  A IR, U
SDS, JL P15 HE S8k, M Xyl4900
TE 1%RE XN TAE  61.48%+7.54% 1 i 1
J1, RXIRER —EPitE. 7Boh, Tween-80
F1 EDTA X il 11 JC B S 5 0] o

22 21 TRLAL RN SR 7 g 1) 34 1 3 R XY
i QB A AL, B HER B 2352 e J5 22
file S LR DR, X4 R ALV S A A7
B- A i AT W FH T oMk A R . LR
LTI Xyl4900 76 PE 520 i & 4A FiR o
RGN, ZEEXT 5% (WA LA RIS A
GF sz Pk, EREYES T 80%, BEEAHLE
e B H 3, TS PR Az B, 2RI Xyl14900
AT DATH 32 A0 BE A AL 00, (EX oo v B A L
s AR
2.5 NaCl X} Xyl4900 &g & %R 521

T 5 Bl 7 -5 1 KR DG A ol i e & v
49 I FH (IR A A 8 45 ) J T, S5 AR B0 o A o ) A0
EHP, BeAh, mkEER AT RIL K AT, M
T — 2 B A B R AR O SR, T SR
FEE R B R TS AR M, REBURAE
A A Tl T 75 v B ) NaC 1 AR a7 45 ke
H Caulobacter crescentus W ARMETF i CcXynB2
TE 2 mmol/L NaCl fE7E AR FF 25% A0 X 1%
Yo HET, A G AN H g HoE A LU L
™. Hashimoto ZE4RiH | —FIk H 4. oryzae 1Y
it & B-AKETF I , i HEAE 3.0 mol/L (£ 17% W/V)
NaCl R £F T 2 60% #1615 71 ; De Carvalho
RGBTk B Colletotrichum Graminicola ) —
v BE SR B- AT G, IZBETE 2.5 mol/L
NaCl (2 14% W/VAELE T IAEE T 29 63% W14
TS0, Xu 2R T 3K H Massilia sp. RBM26
FAMEF i XylIRBM26 HA W AFrdi £k vk, 76
1.5-3.5 mol/L 1) NaCl ¥k ETEFINIREF T 134.4%
1 96.6%I17E 1, BRI 7E 4.0 mol/L NaCl Hf
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Figure 4 Effects of organic solvents (A), NaCl (B) and xylose (C) on the enzyme activity of Xyl4900. D:

Lineweaver-Burk plots of the Xyl4900. X+SD (n=3).

TRFET 77.9% R0 HRTE T, AT ZE R B,
Xyl4900 7 2.5% (W/V) NaCl (i 7K H* NaCl ¥k J&E
— B 2.4%)PREE T 9T% I WIEAEE J1, HE
FE 25% (W/V) NaCl IR FE T 43% LA b S
J1(El 4B), R F K A Massilia sp. RBM26 A
R XyIRBM26!"), 8] Xyl14900 HA AT
[N
2.6 R¥EXT Xyl4900 f§iE MBI 20N

B-AWH T il 5 A WE i S Ak o, FLIEPEAR
75505 B A H L 10 mmol/L ABERT K Z 5L p-
ARBETT RS RE ™ A LR I, SRR T
TEA Y A R B P, ARBF TR ST T R IR
ABEAEE(0-1 000 mmol/L)* Xyl4900 [k 1 i 5%
Ni(& 4C), 255 BNTE 50 mmol/L A1 100 mmol/L

<l actamicro@im.ac.cn, & 010-64807516

ARBEFEAET , ZBH R T 71.63%7F1 56.78%1Y
FEHEY:, =T Thermomyces lanuglnosus CAU44
1) B-AHE T B L OR B RO BETE PR3 30 45.2%F0
33.1%), A, ZiHESH Xy14900 E N
il K ABM 150.12 mmol/L, & TR ZECkIE
1) B-ABEHEEGR 1), KW Xyl4900 EAEGRM)
ABEM 32 . Xyl4900 J2& Leifsonia J& IR ARIE A
T AW (ARS8, DRt a2 i LA Bl 2 4 1 0
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AW SZ AL, I A2 1 ] R A A AN A
SIS Sl A A P
2.7 Xyl4900 Byzh hF S
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Xyl4900 f4) LY 14 9.84 U/mg, H3 4 Lineweaver-
Burk & (& 4D)#5 1 K, {E°5 0.80 mmol/L,
Vinax N 36.10 U/mg. Xyl4900 1 K, fEIK T3k A
Paecilomyces therophilila W B-A B EEE?, W
TF¥ H Thermotoga thermarum B B-ANETF ",
XKW Xyl4900 5 EATRMERA B2, JUH
e RS B 2R ARE ) J7 1
2.8 Xyl4900 KK ZHEF 2

W2 JZ BT @ (TLC) 20 A48 2R (& 5) R
Xyl4900 REEA RUREAEAR I . K=, KW
10 min J5 & H B2 K@Y -4, RV 30 min
Ja AR ZBERIR =0 C 58 R R AR, X R
Xyl4900 HATHGRARR AR EALRE T, 16
Tl E X 2 R A B AR TR

3 WwE5E®

ARG Leifsonia sp. ZF2019 Wi IR ol
FEIRAG 3 — Tl 780 T A ACHE A9 GH3 A BEF
fitf Xyl4900, 2 e 55 7 2 0 I [ VPR 440 ey
B HAG AT B 25 4 300 43 2 X R 11 GH3 B-AR
W T (R S MK pNPX) ., Xyl4900 7B 55
T BABIFREYE, fEhSEE TN EARE
o H5REBARBET AL, Xyl4900 T i
2 T4 @ BT AR B A L R . e
B, Xyl4900 XfAKE . NaCl HAG MR iTH 2
PEo BEAN, Xyl4900 AT LK A =B FIAR 8,

Xylobiose Xylotriose
Xylose __g Z e i
Xylobiose & s =" 2= i
Xylotriose 7} ;“ i
M. 0_ 10 30;\0 1030 (min)

Bl 5 Xyl4900 FEfEAR—HEFMAK=HES

Figure 5 Analysis of xylobiose and xylotriose
hydrolyzed by Xyl4900. M: mixture of xylose,
xylobiose and xylotriose (5 mg/mL).
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