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T OZ AR B XE-1 X 2 R SR A R A R R AR A e R R D
KA &Y% PR R B A (CAZymes) VR MY IR B AW P EENEA FEEAERME TR D KL EEE
FHLEE T W 2R A5 AR B 2R ALAT B XE-1 9 104 A0 7R H AT 51045 B R CAT B0 R e X 1% B8 H 19 CAZymes
AT BN AT A A CAZymes 2 BBCR & 58 A, LR B A AT A4k 28 00 R &2 4 2 5 w5 K25, i
FAHE 26 1 GHs.21 4> CBMs PL & 2 4 CEs.3 4 PLs.2 4> GTs; g & MAAHE 4 NE S EHRM GH/CBM.IZHF 5T
ARSI T AR ZE AR B XE-1 o CAZymes AT , O f— 45 I SR LT R AF 95 4T 96 52 40 B8 JE 7l

SRR VR o M B SRR B XE-1 s B K Ak 45 0 3 R AR 15 T R 5 AL 6 &

FE S E S :5436.35 XHERARERD: A

i KA E Wy 1% P B 25 (Carbohydrate-Active Enzymes, CAZymes) fE N Y095 5 B B 40 # A 8 A —
FKE A TER YR R B A KR T R b R R e i W B b R R T AR L S AR, [F N Ah e G
TP TR o CAZymes BBF5E 0B 52 U PR3 KW, E 2 W LT 6 KIS, Bl 1 /K % [ (Glycoside
Hydrolases, GHs)™ B 2 # 82 B (Glycosyl Transferases, GTs)M! | £ Bl 2L B (Polysaccharide Lyases,
PLs)™ (WK AL ) EE B (Carbohydrate Esterases, CEs)™ 3 B EE 25 % 1% (Auxiliary Activities, AAs)PIL
M a KA A W98 € 45 #4 (Carbohydrate-Binding Modules, CBMs)™ .

Hili B ZEA0FF T (Bacillus subtilis) XF-1 AN 7 A6 R R Iob o TR LA 45 4 90 400 ol 00 SR, o b 385005 328
B R OR/INBES TR R TR A5 21 ke A D B B A i I AR B AT BT R R (D XF-L
KSR PR R E s e g s (O XF-1 h EEDIREE (A 46 LSO (1 09 s T ORLER ) 4
L1 Fofo s 49 T 1 40 o) 1 I DR B R AR G AR A 5 (30 R TS ) 5 9% i % X1 7 A iR kb A= R A 3
= et (S A 7 T 5 (40 XE-1 B H AT A 300 B AL ok e 7 A T T8 L BR T O 4 L IR A e Y L 5E g Sig-
nalP ProtComp , TMHMM %A= W) {5 B2 A0 S0 W AR e WA J AP 7E 38 104 A3 WA AL SR 1 R X
H CAZymes B 1 T30 4136 5] B A A 22 X5 A 005 5L B T 1 CAZymes AT 3BT 0ESEE i 2 0 T4
i IS PUE T CAZymes FYBFFEHRIE.

AIFFEFIH CAT(CAZymes Analysis Toolkit, http://cricket.ornl.gov/cgi-bin/cat.cgi) 2" 1F £& 4 #7 i
Fex) XF-1 W9 CAZymes 8 FUIEATH0 T, [R) I 0 st 4% 5C 28 DA R AR SC R 9B AT 20 A » LU 9 R A i B
CAZymes 5 FITEIZ I & F5 4: B AF FT R D RERIE 52 52 At i BRI £ 4
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1.1 HEFHRTE XF-19EAF7%
XF-1 H A9 104 4> 16 26 110 8 T A 390 19 A 78 45 10
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1.2 CAZymes Tl
FI AL T2 CATS) S 7 & i 14
1.3 CAZymes iZfEX B
X FR BTk CAZymes B P51 Clustal X #8417 2 5 X 50 87, B 5 R MEGA 7.0 84470 4 4
ARG AL,
1.4 CAZymes tHEERX RS
FIH STRING v. 10 FEZEE 40 X CAZymes 3 11751 I AH E AR B0 48 526 - 3R U EARE FH G &R,

2 ERE5SMH

2.1 WHEFBHAE XF-1 HEH 58 4~ CAZymes

i B ZEAIFF B XE-1 1 58 4~ CAZymes H1.GHs M & R L. 0 26 4~ &5 LB A 44.83% . Hk 2
CBMs. N 21 A~ 0 i el 8 36.21% . 1l CEs, PLs, GTs (504390 2.3, 2, Fr i Fe 8 20 B R 3.45% .
5.17%.3.45 % fESF B M % E P IR %
BN R R AAs 15 LT, X 549 K 50 F
FEIEH I RE ] AP 2 5 A fF 4 e il i 2
I LI IE (B D e sh, EA KM g il i
— P, GH/CBM Y, HERE 4 4 il
2.2 WEFHEFE XF-1 F&F 26 1 GHs

3 3% A b K S il A 1 EAT AT 0
K GH23 St £, R 6 A4, P di Ll hy
23.08% , ¥k GH3.GHI8 ¥ &4 3 4,1

B A

L

£ Cl Il Gl CBM/GH

ARl A S R A

P 1 R OCEFETE XP-1 AR A CAZymes R AL
GH47.GH53.GH73.GH102 ¥ & F 2 1~
(& D.
F1 HEFANE X1 AREEKBEEANIHER
ZNGESS! 1D Bk /A~
GH3 gi 449092877 .gi| 449092875 .gi| 449094570 3
GHI13 gi 449092997 1
GHI18 gi|449095853 .gi 449093775 .gil 449096266 3
GH19 gi 449092919 1
GH23 gi| 449094895 .gi| 449096413 ,gil449093056 ,gi] 449095934 ,gi| 449093031 .gi| 449095382 6
GH32 gi| 449095140 1
GH43 gi| 449095327 1
GH46 gi|449095125 1
GH47 gi| 449096266 .gi|449096307 2
GH53 gi|449095863 .gi| 449096049 2
GH68 gi 449095899 1
GH73 gi|449094916 .gi| 449095551 2
GHI102 gi| 449095649 .gi| 449094597 2
wit 26

2.3 HEFAFE XF-1 HEEH 21 4 CBMs
S LR R ERIK AL A W 96 G5 H R AT AT, B CBM50 B4, 11 A4, Hivk CBM5 9 3 4>, iR
EEFE el 66.67 % H 4y & GHO.GH12.GH26 2 5& 40 1 4~ (% 2).
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R2 HEFEAFTE XF1FHRKUEEUHEEHMEENTHBER

NGBy D o /A
CBM5 gi] 449094167 ,gi] 449096300 ,gi| 449093730 3
CBMY gi] 449094519 1
CBM12 gi] 449096307 1
CBM26 gi] 449092997 1
CBM32 gi 449094223 1
. gi| 449094597 . gi | 449095649, gi | 449093642, gi | 449093639 gi| 449095788, gi | 449094095 ,
CBMBO gi] 449095701 ,gi| 449095320 ,gi| 449095914 ,gi| 449093028 . gi| 449094570 H
CBM57 gi] 449094223 1
CBM63 gi] 449094554 1
CBM66 gi] 449095140 1

Gif — -

2.4 WEFHETE XF-1 H&E CEs,PLs,GTs WEHEHF R 2.3.2 4

A X B R B K AR G ) TR AR AT AT, RILE A 2 25, 43 0 CE4LCEL12, H ID 43 51k gi
449093505, gi| 449096375, [A] I , 8 2 % b i 220l 284 figk g 2 10 AT 404, R & A PLL R PL3 WA K05 , %k
HOMN 2.1 4, PL1 B 1D 43518 gil 449094556 . gil 449093465, PL3 Y 1D Ky gi| 449095948, tt &, il 1 X
A LR R AR (R AT P KB 2 B GTs 9 GT2,GT39,1D 430k gil 449094531, gi|449096448.
25 MEFHBTHEXF-1HEF 49 GH/CBM E6XEER

WX A ANEARBEARITHN.SRER, PREARBEAMIYET GH/CBM £ 42841, &
4% . GH102/CBM50, GH32/CBM66, GH13/CBM26, GH3/CBM50, 3 ID 4% %l & gi | 449094597, gi
449095140, gi |
449092997, gi |
449094570.
2.6 EfEXZR
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ot xf ik
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AT Ry W
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LAyl 5 A~ K
%5050 GHs,
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L% GH/CE (&
2). SR, @ At
CAT Tt U 43 #r
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B AEAE — Fil
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R G5 e B 22 ) 2 5 O AT AR B AR, R GH/PL.GH/CE #& (A 1% i = 8] & 75 77 16 Zh BE 77 If
R REBLE A T T S — D T R E.
2.7 WEFAFES CAZymes EHHEXESHT

A EAE I O B R A Y2 mLE WP T Z — A5 it STRING v.10 7E4 04 7
Mo BT XF-1 B8 AR I R 76812 5008 2 b BE 38 40 58 168 YRGB 25 78 F1 581 181 Ak 08 47 )5 22 20 A B Al G 38
CAZymes % [ HA M EAEH R %85 R it — P XE-1 @ CAZymes 8 H BEAEHC R 4L & %
ELR 2% (8 3).

43 REEZEATE XP-1 th CAZymes HEAH LA R T

3 it i

H i, KA G W 4548 (T ) 3% T BE 25 8045 7 (Carbohydrate-Active enZYmes Database) , /E &b §
TR G55 A O ) it A T3 S i K Ak B W 6 (B R ) R SO A B 1 B R P O il — A IR AT R AL A
A0 905 I A P 1) TR L A0 TR O A T A R R A T R P L R T R S R A AR I TR R R R &
2016 4 5 A 18 H ,iZ¥#EFEh &4 GHs,GTs,PLs,CEs, AAs,CBMs 2K B & 543 94 135.98.24.16.13
PRz 74 4.

A 5 32 B i 018 A 4 R A A T BT AR A A 0 B L A B I BT AR A CAZymes, &7 N
A B ZEFRAT B XEF-1 R 238 398 15 T4 5 3 — 20 JF e 5 82096 E 17 50 0. [/ i, B B AR 5 A8 40 i 40
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4 & it
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Prediction for CAZymes proteins from Bacillus subtilis XF-1 genome

Han Changzhi, Zhu Youpeng, Xu Xi

(College of Biodiversity Conservation and Utilization; The Key Laboratory of Forest Disaster Warning and

Control of Yunnan Province,Southwest Forestry University, Kunming 650224, China)

Abstract : Bacillus subtilis XF-1 has inhibitory effects on a variety of plant pathogens, which is an important bio-control
agents on agricultural production. Carbohydrate active enzymes protein (CAZymes) was a large class of important proteins of
plant pathogenic fungi and bacteria. which plays an important role in the growth and development process. Based on 104 secre-
ted proteins obtained preliminary data, CAZymes protein was predicted with CAT forecasting procedures. And 58 CAZymes
proteins were found in B. subtilis XF-1, which divided into major categories and composite category, and the former includes 26
GH, 21 CBM, 15 AA, 2 CE, 2 PL and 2 GT; the latter includes 4 GH/CBM. Through the above bioinformatics analysis, this
research lay a solid theoretical foundation for further study its function.

Keywords: Bacillus subtilisXF-1; Carbohydrate active enzymes protein; prediction algorithm; genetics relationship
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