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o-iE MY ER = A T HY i 1 45 E N BaBa I B HI BB F 45 1%
RELRERLRTEKBRL KT,
B, REE, SRl R

1.4 5B EH SR, XX 430030; 2. P RAERF AR F SR/
WA TR G ARSI TARZARBR o, KX 430074

TEE VYIRS FT IR 0 )L, SR e B 1 SR 56 M 2F B RS AT & ) P I e AR A5 L AR TR 7 - T S
FIFERE , 745 A SCUECS T bk . it % SCUECS BBk EA T 245 2% WA ZR A B A A4 43 A7, AR 91 16S rDNA 77
G R R G HEAL AN, 5 % R B A AT . L SCUECS BBk 19 8 DNA BN 1Y o~ VEH 5L K baSa, 1
#pET28a( +)-baSa FALFRL, e Ak KT 1 BL21 Bk AT S IR F 0k , it — B WF5% BaBa &K I BF 01k . 2%
IR, ba8a FE IR /INA 1 434 bp, Ba8a 85 143+ i it 47 52.9 ku s 7E pH 5.0 W i 45 CHA4 T , Ba8a £ FHARXT
il 15 M35 8 s Min® % BaBa 2 1 I PR B B i AR AR L Cu®' X Ba8a 2 1 i M LA 35 s 40 il 2 5 78 pH

6.0 SN IRLEE O ‘CAAF T, BaBa F UG &
P& R ARANEIREFE A
X
RESES S476.1 TERERIRED A
TE B I 0K i T, AT K TE R TR A
FE B R A WDRE AN SR, K A e s 5 2T LA
W VE R 53 - VE R T | B~ TE 93 T 4] 20 W U o il R
SREREEASE S BRI B o- TR BN EC T AN
AT AR I, )12 T Tl Al AR ol 250
SR, Sl ik v 55 A v W B A T AT SROME A
+WE K O8RS TE S ) I T A RE B IR T
PRI e SR Ak 5 4 O IE A Sl ) 23 1 it
A E TR, A Sh Y R R s A
PG FRCRNY S o- e B SRR 0 nT L
TR A A2 SR R e 1 3 BN BRI AL R T s B
A e DA W R - 1 B o 4 P P
G 2R WIE G & IR b U8 10 TG A9 Tl R A SR AN 1S ]
DR R S SRR B 482 7 32 43 ORI 2R 1) k]
DAY/ SR R B, B A 25 T G iR A
AHESE N AE B o B AT B 1 MR B e

Wk H . 2024-09-25

SER R W ZE AP I SCUECS Wbk BLAT o- VE MY B 14, A Bh T

a-TERI ; M 2E AT SCUECS Bk 3 baSa JEH 5 B ik
XEHS  1000-2421(2025)04-0143-07

Ky B A RE ) AR L fi 44 SCUECS TR bR , 284858
H B ZE AT L LA SCUECS B Ak 4 5 DNA S Az
X JH: P AT) o SR Tl DR AT B B R S R GA , BIFSE
AR pH A4 3 75 o- B8R (A 15 PR 5
M), & 6 R AL Tl Hv o= 3 A9 Tl 114 07 FH 48 (A8 T 17
TE R RN AR

1 MEBERE

1.1 @

FE R AR TR 8 KU BRI (e 4 15 5
KW, T B E. coli BL21(DE3) KA #T 1
NGB WM, W A Stratagene 23 7] ; pET28a(+ ) Kk
AR, W A Invitrogen 23 A o
1.2 BFRERAF

LB #5373k : NaCl 10.0 g, JiE 4 1 i 10.0 g, B Bk
B8 5.0 g,dH,0 1 000 mL,pH 7.0,

FEATH < A R SR A 5 R I SR A R R I H (R 2022[ 11115, 110202201039(XJ-10) ) s FIZK H 28Rl
Fe 410 H (31070087 ,32372809) 5 b2 KA A AL Y 2k - 351 H (SCX 2024066 )

A5k, E-mail : 304226690@qq.com

WBAEVEE : BelfE €, E-mail : raoxiongfei@163.com ; 2= & , E-mail : lixiaohua@mail.scuec.edu.cn
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LA 35373 : NaCl 10.0 g, BREE F1 R 10.0 g, BE Bk
=85 5.0 g,dH,0 1000 mL, 5 18.0 g,pH 7.0,

VE By VR A K 5 AL AT PR TE B 10.0 g, A R
5.0 g, & M1 10.0 g, NaCl 5.0 g, H,O 1 000.0 mL,
pH 7.0~7.2,

E R [ AR R 3 TR R VE R 10.0 g, R 5.0
g, 1 10.0 g, NaCl 5.0 g, Btk 15.0 g, H,O 1 000
mL,pH 7.0~7.2.,

DNS (3, 5-dinitrosalicylic acid) 2 1] - £ 8§ 1 Ht
DNS 2.5 g, % T 50 mL ) NaOH (2 mol/L) Hr , #11
A 75.2 g WA BRAN BN FD 100 mL ZEBK , R o
FEAF] 500 mL, IR AFE THR A
1.3 FEMEBMEMNTESEE

4= 18 R R W 4 Fh 20 E My R AR B FR
37 °C.180 r/min, & #4557 24 h, BUSE R F7 M 1 mL,
LOX Wi BEUR AT TVE R AR EE T2 3, 37 CHE 57 24 h,
25y B A PRIBCRA TR T . FH AR HEAR R I 2 v H e
f#FE KN o

AR B A B bR A S L 37 (CHE R 12 h,
TE 0 B WS TR 75 R AIE o e BROSCHR [ 18 1/
PR R AT A BRA AR P S o BRI PR R A
24 DNA, F 16S rDNA Gl H 5| 9 34, 5190 - 16S
rDNA-F: AGAGTTTGATCCTGGCTCAG, 16S
rDNA-R : GGTTACCTTGTTACGACTT,PCR j*
Wy i DR A WA BR A AT 0T, F BLAST
XF 16S rDNA J¥ 51| Lt XF 43 1, MEGA11.0 #4) 8 & 4t
HEALA
1.4 baSaEERTEE

$2HL SCUECS B #4 Y 2 [K 20 DNA S AR , XF
baSa FEW HEFT PCR Y1, 51924 : baSa-F : CGCG-
GATCCATGTTTGCAAAACGATTCAAAAC,
ba8a-R: CCCAAGCTTTCATTGAAAGAATGT-
GTTACACCTG ( F R %~ BamH 1 F1 Hind Il {37
B o YRR PCR ™9 i DU B A A7 FR > =] i
T . 44k baSa 3K PCR 7= 4y, Fl BamH 1 1
Hind [l WEEV) G 5 84K pET28a( + ) i £ , Fy 4]
JRkLpET 28a(+)-baSa. ¥§HELHFR pET28a(+)-bada
AL BRI FT I BL21(DE3) 35 A5 5 4H 7 #k
1.5 Ba8aZEAMEMIEREN

i F§ Phyre2 (https://www.sbg.bio.ic.ac.uk/) .
Espript 3.0 (https://espript. ibcp. fr/ESPript/ESPri-
pt/) . Clustal Omega (http://www. clustal. org/ome-

ga/) . Protein Data Bank (https://www. wwpdb.
org/) . Prosite (https://prosite.expasy.org/) . Predict
Protein (https://predictprotein.org/) S # 4 , %f Ba8a
B HEAT AR LA B A ) 2 R R RS M R A
T
1.6 BaBaZEAMZERIE

PG AL IS B R IR AR, DL 106 4 Rh i 45 A
F| 150 mL 7 50 pg/ml RAFEE K MY LB AR R 57
£, T 37 °C.180 r/min ¥5 72 F Doy M 0.6~0.8, 1
150 mL ) B W hom A IPTG & 4 % &
0.5 mmol/L, 25 ‘CF #5535 20 ho ¥ 5 W% 7% 2|
50 mL JC B & LA, T4 °C L5 000 r/min B0 10
min, 5 FIE , HFUA I Lysis buffer Y& IUTE R, 5
RUEVW, FEIMA 4 mL () ¥ Lysis buffer & B
M AR R S B 15 minGEE A 1s, MR 2 s) , 76
4 °C .5 000 r/min &.0> 10 min, 53 I E S E R . -
T UUE , PEAT SDS-PAGE HL ik A&
1.7 Ba8aZEH\4ifk

FIH R pET28a( +) #4i His #74% , His fig 5
Ni# 454 s 5, R A Ni-NTA His-Bind Resin 4ifk
R RE AL A BB , B4R 2D SR 2 FEOCHR [ 19 ] .
1.8 Ba8aZEAREWIFELENE

i35 4 (4000 52 R FF DNS i 85, 76 1 mLL BaSa 25
FE W, AL mL 126 RIS PETE RV, 40 CK B
F2 8 10 min, /il 3 mL DNS i #1#%4] , ¥ K ¥ 10 min,
B 21,5 000 r/min 2.0 5 min, B35 T Dsyg o
(B, LA 2 305 (AR RV Ry %o B o= D o Tt i 15 2157
FE S B B AL FT U VR TE R K A A 1 g A2 ZE R
FT T AR E N 1S o- TR BERES BAA2 (1 U) .
1.9 BaB8aZEAEEHE M

DARBE . pH AIG: i 2 AR s R R, wete Hor
— PR AR SN 5 25 2% BaBa 2 1 24E
YIS SER o R FRIREE 7 BI B o 30.40.,45 .50,
55.60.65.70.80°C . pH{HXE 4 3.0.4.0.5.0.6.0,
7.0.8.0.9.0,10.0.11.0, 43 5#s /i 0.025 mmol/L [
Na® K" Mg?" . Cu*" .Mn*" \Fe’" [ Zn®" [Fe’" |
Ca®" \Li" Ni*" &8 % ¥, W BaSa & A Wi 1 .

# BaSa 5 11439 & T 0.20,37 45,5565 “ClH
AR, B 30 min BURE, 43 5110 2 Ba8a & A4
TEPE BN R) IR B T BaSa B 1A SEPE . F BaSa
FEHE T pH }4.0.5.0.6.0.7.0 M, 4 30 min
HURE , 23 50 52 Ba8a 8 1 AE W6 4%, 113 AW pH
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Ba8a £ 1 19 pH A& Pk .
2 HER5HMH

21 Fo-EHEERNFESEE
MR B R R b oy B e A A 2 1T RRBA o-

TE M Tl 0 P ) TR R, o D A AR I A T DU S 4 2R
(D) WoR, TEM M BARTE 14.17~32.67 mm, A2
TR PR TR A0S AR A ) AR I/ N, A8 BRI RR D A9 AR A B 4%
R ¥ A8 Ttk fin 44 o SCUECS,

R T BERRIE YRR E K/

Table I Diameter of cellulose degradation circle of 11 strains mm
x 7 /;15 x 17 /% 4 /%
HibkSwan  VPWEARE Hith Swan VPR itk Swan  VOREEE
Diameter of degradation zone Diameter of degradation zone Diameter of degradation zone
Al 26.37+2.30 A5 29.27+0.83 A9 25.60+1.40
A2 14.1740.85 A6 22.934+1.36 Al0 27.204+0.92
A3 17.8340.80 A7 26.134+1.60 All 27.074+0.12
Ad 16.77+0.51 A8 32.674+1.89
22 o-iEMEEF~4EH SCUEC8 BI#HILE RWIR, Ba8a 11 477 D EFERRULR, 43 F Biat

SCUECS B ¥k 1 7 12 K F @, B % i °F , i
B GAN, 5y B, T @)™ 4. SCUECS
PR 22 QY 0 5 Pk o A T A il Ay B, PP
EANE vy 3] Y5 i

PP #k SCUECS £ K 2H DNA 1 R #ids , JH 5|
1 16S rDNA-R F1 16S rDNA-F ¥ # 16S rDNA ¥
1, BLAST J¥# 41 Hext 208, H MEGATL.0 4 i R 4
AR . S5 WIE 1R, SCUECS W bk 5 Bacillus
subtilis J& 1) Z R bR B A B m AR, b 5 Ba-
ctllus subtilis strain 3617 (MT538984.1) B 4 AH L 4
Ik 100%0 . 256 BT PR ALAE A FR R 9020 2
SE bR SCUECS Syl B 25 A0 FF 141
Bacillus subtilis strain HSY21 (MT513998.1)
Bacillus subtilis strain LZH-C13 (MN099148.1)
Bacillus subtilis strain YEBN5 (MT372156.1)
Bacillus subtilis strain MK720408.1 (MT111091.1)
Bacillus vallismortis strain NA53 (L.LC506467.1)
Bacillus subtilis strain 3667 (MT538531.1)
Bacillus cereus strain NAA-2019-2 (MT394923.1)
SCUECS
Bacillus subtilis strain3617 (MT538489.1)

Bootstrap {64 1 000, Bootstrap value is 1 000.
B 1 ETF16S rDNA B SCUECS E#kHI & Srist L1
Fig. 1 Phylogenetic tree of the SCUECS based on 16S
rDNA sequences

2.3 baB8aEEWTIESINEES T

LI SCUECS B £ i DNA E AT, { F baSa-F
Fl baSa-R 51 ¥4 14 baSa FEH , M 45 F 7R | baSa
FPR KN K1 434 bp, X baSa KR (& FL /R 7 51 1
FrIRNE M & B, BaSa 2 115 8 A A, B 25 A AT 14
9 IBAG 4 FIM TUAT 2 11 (a-BERY ) 7Y [R) IR 24
h198.82%, 5K A ZEHAT B JE 1) 3DCO 2 [ (a-VE K
i) A TR1 PR 0 94.08 %6 (K 2A) o A=W B2k o i

57

52.90 ku, pl 4 5.26, A 52 447 T HL () 4 FE R R JE A
3971 IE L I 2 B PR AR B , - Bk R B —0.473,
i I R R R 2 Tl IE I A R A, R
W BaSa 25 A MIRTERE . —HESH I R s,
- SR TEFN 34T 2 1 LU A5 43300 hy 26 6 . 16.14 %,

¥ baSa F I A B pET28a(+ ) ks h #y i &
kL pET28a ( + ) -baSa, ¥ A K i T H BL21
(DE3) Ftkh k47255, LA Bk pET28a(+ ) Bk
[ BL21(DE3) B Ak A B A EEAR A e o 21 v A
Yr2E s v 2B) , & R pET28a( + ) -baSa [P E.
coli BL21(DE3) W kA Kt Bl , 45 SR R W baSa KK
Shy U Ry 686 figt S AL T X R R R T A U A R A P A
IPTG ¥ £ 4 0.5 mmol/L. 25 ‘CH % 4 T~ , %t
pET28a(+)-baSa & 2H Bk A 1) KT 15 5 4%
1k 20 h, 3545 BaSa#E 4 (€1 2C) . BaSa & HHY4> T
R 52.90 ku, 5 H0 A A h—3K .
24 AREAEKEBE.pHIMEEE F3tBaBa®EH
YA R

FEpH 7.0 B9 2 F T, I 2 A [R) I B X Ba8a 25 1
AT R R S S5 SR N 3A T, Ba8a R [ 1Y il
I M7 30~45 “CHifi 4 I FE /Y F e 1t 348 5 7 s, 7
45 ‘C I, Ba8a & [ 1Y #H X il 75 Pk 15 2] T 0 A
(100%) , 7£ 45~80 “Cili B 1 Fil N , Ba8a £ [ 1 AH X
it 15 P B TR R T I AR . 45 R W] Ba8a 25 1
AP M B R I i A 45 °C

TE A5 “CRRBE S5 T, I A ] pH X Ba8a £
FIAE PG M R s ), 25 54N 1] 3B T, Ba8a & 14 1Y
il 335 M7 pH 3.0~5.0 v [l P Bl pH A9 38 i i 385
Ba8a & A 4 il 15 7 76 pH 5.0~11.0 8 8 P4 it pH £
BN, 459 R BaSa & 11 AE W G PE YRR
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B al B2 3
Ba8a . — TP _?_LF_LD_H_Q_DJJ_Q_{'MLQ —V‘ s -‘.L
Ba8a 1
IBAG 1
1UA7 1
3DCO 1
nt n s 2 B6 B W a
Ba8a 29 _F!!!-PM_QMMMMJU} —l 299 2000 TT =—> JUUUUUL.

0T YOI G DK SMEINWYWLYQP TSYQIGNRY LG

Ba8a 91 GDKSMNHYHLYQPTSYQIGNRYLG
T

SLLGLYDWNTQNTQVQSYLKRFLERALNDGADGF
SLLGLYDWNTONTQVQSYLKRFLERALNDGADGF
SLLGLYDWNTQONTQVQSYLKRFLERALNDGADGF

Ba8a

[EFEFKEMCAAAEEYG]
MEFKEMCAAAEEYGHKVIVDAVINHTT
SN0 s A4 G D X S MEINWYWLYQP TSYQIGNRYLGHEGE FKEMCAAAEE YGMKVIVDAVINHTT

KVIVDAVINHTT
R [o{I I A (G DK SMIENWYWLYQP TSYQIGNRY LGHEIAE FKEMCAAAEE YGWKVIVDAVINHTT|

AKHIELPDDGHYGSQFWEPNITNTSAEFQYG|
SLLGLYDWNTONTQVQSYLKRFLERALNDGADGFRMDAAKHEIELPDDGIYGSQFWPNITNTSAEFQYG

DYAAISNEPKSIENWTHGNTQIKNWSDRWDVTQN|
DYAAISNENKSI|
DYAAISNEMKSI|

[NWTHGNTQIKNWSDRWDVTON|

DYAAISNEJKSIENWTHGNTQIKNWSDRWDVTON|
5
BINWTHGNTQIKNWSDRWDVTON|

ns '3 10 o7 11
20090 —_—

AKHIELPDDGEYGSQFWENITNTSAEFQYGRILODSASRDAAYANYMBIVTAS!
AKHIELPDDGEYGSQFWPNITNTSAEFQYGILODSASRDAAYANYMBIVTAS!

ILQDSASRDAAYANYMBIVTAS)
ILODSASRDAAYANYMNVTAS

JU Y N Y GHS IRSALKNRNLEVSNISHYARDVSADKLVTRVESHDTYANDDEESTWMSDDDIRLGWAVIASRSGSTP LFF SRPJIGGGNGVRF PGK|

Baa 271 umusmsuxnamvsmsnnnvswm_vwvssunnmnpms-punsunmuumwmsnscsny_nsapcccucvxnsx

I VA Sl YGESIRSALKNRNLEEVSNISHYARIDVSADKLV TWVESEDTYANDDEESTWMSDDDIRLGWAVIASRSGSTP LFF SRPIGGGNGVRF B GK
kI IR AN Y GHS IRSALKNRNLEVSNISEYABIDVSADKLYVTWVESHDTYANDDEE STWMSDDDIRLGWAVIASRSGSTPLFF SRPIGGGNGVRF PGK|

Ba8a

Ba8a 361
1BAG 320
1UA7 317
3DCo 317

1BAG 410
1UA7 407 (RIS EEEREN LY P
3DCO 407 PRYPPRINERINv1 vrD

BIS Bl6 B17 B18 B19

Ba8a

A: BaS8a#h (Y [RIFME T 45 3 , 843 Phyre2 #£ 48 i Ba8a 25 [ 19 45K , o~ 1803 1 26 %0, B-#T 8 1 16.14 %, B: BaSa & (AL
PEIGAE , a: &7 pET28a(+ ) FRLE. coli BL21(DE3) Fi#k;b:pET28a(+ )-baSa AT . C:BaSatk 1 SDS-PAGE 5h#1. M. [1 i Mak-
er; 1: & Bk pET28a( +) I E. coli BL21(DE3) Itk 2U# iR 4 ; 2: pET28a( + ) -baSa T AL TR 4 3 3: pET28a( + ) -baSa T4 Tk )
IR 4: pET28a( ) -baSa T AL AL AU ULHE 5 5: 4lifk BaSa 1. A: Alignment analysis based on the amino acid sequence of the Ba8a
protein. The secondary structure of Ba8a protein was predicted online by Phyre2, a-helix accounts for 26%, B-strand accounts for 16.14%.
B': Bioactivity determination of Ba8a protein. a: E.coli BL21(DE3) strain containing plasmid pET28a(+); b: E. co/i BL21(DE3) strain con-
taining pET28a( + ) -ba8a. C: SDS-PAGE analysis of the Ba8a protein. Lanes: M: Protein marker; 1: Mixture of the lysed E. coli BL21
(DE3) carrying the vector plasmid pET28a; 2: Mixture of the lysed E. col/i BL21(DE3) carrying the recombinant plasmid pET28a-ba8a
3: Supernatant of the lysed E. co/i BL21(DE3) containing the recombinant plasmid pET28a-ba8a; 4: Precipitate of lysed E. coli BL21(DE3)

containing the recombinant plasmid pET28a-ba8a; 5: Purified protein Ba8a.

E 2 BaSaZEHWKRESHH

Fig.2 Expression and bioinformatic analysis of the Ba8a protein

S pH A 5.0 o

FEpH 7.0.45 CHAET W E A [F 4 & 8 %t
Ba8a & 14 )i MR 52 , 4558 (K 3B) 7w, Cu®' .
Fe?™ \Fe’" X} Ba8a & [ il 1 14 4545 AN [ A2 & () 410 1
VEFH , A BTG 23591 R 67.09% .70.85% .69.94 %,
Hovp Cu™ %t Ba8a & 11 g 16 1 410 1 1 HI 5% 58 5 i
Na® K™ Mg*" .Mn”".Zn*" .Ca®" Ni*' %} BaSa & 1
il 5% M A AN T A R A O R A D, AR X O P 43 il

H#181.61%.79.31%.80.25%.,100%.80.97 %.,91.80%
99.01%. Z5FFM , Mn*" X} BaSa 2 (H BiE 1 HA 8
SE YA AR
2.5 BaSaZE AW pHBEEMMMIETEM
7£0.20.37 .45.55.65 ‘C&F , ¥4 BaSa %5 16
TR AL BE 2 h, 1 52 BaSa 25 1 AE 36 P, 4551 (1A
4A) B, 0 CF, 78 0~120 min, B2 i 6] A9 HERS , 41
Yo it 1 AN 10096 [ 28 93.76 %0 o 2SIV A7 IR BE 43
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= KH,PO,-H,PO, ~Na,HPO,-KH,PO,
= Na,HPO,-KH,P0, -vNaHCO,-Na,CO, 100
100 be Q) ¢ § :g 80
) S T * d -5
SE be \‘;‘ﬁf C o= E 60
=3 y ¢
A SE € g B2 40
r= R =)
e
a 0
2(}) g « - 2
0 40 50 60 70 80 2345678091011 . .
HidJE#/°C Temperature pH GJE BT Metalions

E AR R/ING PR 2257 .5 (P<<0.05) . Different lower letters in the figure indicate significantly different at 0.05 level.
B3 AERMEE (A .pH (B M&EHEF (O Xt BasaZEALEWFE LM

Fig. 3 Effects of temperature (A), pH (B) and metal ions (C) on the enzymatic activity of the Ba8a protein
20.,37.45.55.65 “CHf , 7F 0~120 min, Ba8a & A4 X}  Ba8a #& 4 7F pH 4.0.5.0.6.0.7.0 2% #h i i) S5 o7 25 1F
ity 35 M 43 W R BE & 70.97%. 66.24%0 . 46.15% . T, FH X G I A B AR [ 4 4 B 1 s 2 5 4k 2 60 min
35.81%.10.51% . 4% % % W BaSa & (116 0 “CH W}, BaSa & 11 A X M 3% 4 20 B & MK A 57.75% .
FRZE o 69.76%.86.96 % .81.85% ; 4t ! 120 min ] , Ba8a £

fEpH }4.0.5.0.6.0. 7.0 54 F K BaSa & FH1H 11 AH X Bilf 1 14 43 1) 3 ¥ B AIK 3] 48.75% . 56.03%%
TEAVBALBE 2 h, 5 Ba8a T (EWIGTE. 45 RUE 74.63% F169.25% . 45 F %KW, BaSa % 11 7E pH 6.0
4B ffr 7R 75 0~120 min Ju [B N, B & B [R] 94 RS, BORRUE .

100 « i 'I'er;peral‘u re
— 0C
80
20 C sz
S L 60f 37 2
=< ~< B
A 2L wf s 22 40
=2 55 € ==
== i. e
E2 20} 20}
Foooe- $--eees 365 C
. . A . A . 0 . . A \ . .
00 20 40 60 80 100 120 0 20 40 60 80 100 120
I 1i]/min- Time i) /min- Time

E4 BaSaZEHMIMBBEEMAFpH (B) BBEM
Fig. 4 Effects of temperatures(A) and pH(B) on the BaS8a protein stability

3 it i Ba8a i H#FE -
. ) L . H T2 2438 1 o~ TE B i Amy486 25 M1k 1Y
o T A9 T S 1) 8 i 5T, 342 15 s 0 W JE X DE oy Wi pH N 7.5 i TELFE J 35 °C, AmydS6 2 (475
MR W ELAT TS, Motabar 5 Rame 1y 7 6 e oo g s Fjamy2 28 1 B KU 3
tucken 42 SRS IPRH P TBAERIT o 40 C s ol (2 5.0, Ca? & Fiamy? 2 11
SHILAER RO PR B 5 753 R 20T @ BEY e e 1 Min' 3 Fjamy 2 85 41 8 47 0 0
BT T s DR Y A W e i BT R v ) o AR e AmyL 2 [ 5235 58 IR B g 45 °C il
GEM L B RFE R R T SAETS LBR IS VMM i 6.0, Na®™ K . Ca®" BB 15 VB 8 AmyLL 10
B A B ZE AT B SCUECS B #% , I LA SCUECS i #k Fag !, TdAmyA B9 535 J2 0 IR 4 50 °C i
(9.5 DNA AR, 9 S AR AT - TR 2L IN baSa, K )z 1 pH Al M 6.5725) . Amy3 3 4 i 10 0% 35 16 & H
/WA 1434 bp, Ba8a 143 T B it 9 52.9 kus 7E pH 55 °C 3% pH A 4 5.5, 76 pH 5.0~5.5.0~4 T4
5.0.45 CHMT , BaBa 2 I FHIE PEAS S s Mn™ % FRaEMR S . B A AT 57 o VE R B 7E S0s IR
Ba8a & [l 15 P LA B R R S EH , Cu® X Ba8a 8 i 35°C  fikid pH 6.0 JE My Fieddh T VR JIF 40 g/ L 451
BTGV B A SR IR A s 7 pH 6.0.0 CA&E T, FAoie i it (101.44 U/mL)"", BaSa# 115 H
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T 2 B 1 o VE 3 il 2 1A L, Ba8a 25 I Ak i
T pH A , HA R 1 o3 s 0oy AR, e
BEhT , SR WA BE 2E AT B SCUECS B bk 75 3h 4 1) R
T R AF R R
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Isolation and identification of a-amylase producing bacteria and
enzymatic characteristics of BaSa protein
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1.Hubei Academy of Tobacco Sciences, Wuhan 430030, China;
2.College of Life Sciences/ Hubei Provincial Engineering and Technology Center for
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Abstract A high-yield strain of a-amylase, named as SCUECS strain, was isolated from fermented
straw in bovine stomach with selective culture medium to solve the problem of decomposing crop straw.
The strain isolated was identified as Bacillus subtilis based on the morphological observation and physiologi-
cal and biochemical characteristics combined with comparative analysis of 16S rDNA sequence. The genom-
ic DNA of SCUECS strain was used as template to amplify the baSa gene of a-amylase by PCR. The re-
combinant plasmid pET28a ( + ) -baSa was constructed and transformed into the E. coli BL21 strain for
heterologous expression to further analyze the enzymatic characteristics of Ba8a protein expressed. The re-
sults showed that the length of ba8a gene was 1 434 bp, and the molecular weight of the Ba8a protein was
52.9 ku. The relative enzyme activity of Ba8a protein was relatively high with pH 5.0 and a reaction temper-
ature of 45 °C. Mn*" had a higher effect on promoting the enzyme activity of Ba8a protein, while Cu*" had
a higher effect on inhibiting the enzyme activity of Ba8a protein. Ba8a protein was relatively stable at pH
6.0 and temperature O °C. Tt is indicated that the Bacillus subtilis SCUECS strain has the activity of a-amy-
lase, which helps to improve the degradation rate of crop straw.

Keywords «-amylase; Bacillus subtilis SCUECS strain; baSa gene; enzymatic characteristics
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