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Screening, Cloning and Expression of Aspergillus niger f-glucosidase®
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Abstract From the 10 strains of Aspergillus, the strain A. niger FTA-008 was selected and it possessed high S-glucosidase
activity (2.89 U/mL). The period of S-glucosidase production by this strain was 3 days. A set of primers were synthesized based
on the sequence of f-glucosidase gene (bg/1) ( AJ132386) of 4. niger. The cDNA fragment was amplified with RT-PCR using
the total RNA of A. niger FTA-008 as template. The cloned gene fragment was 2 511 bp. Compared with sequence AJ132386,
the identity of amino acid sequence was 96.8%. The cDNA was successfully expressed in Pichia pastoris and the maximum
f-glucosidase activity (7.85 U/mg) was achieved in the BMMY medium containing 0.5% methanol and 240 r/min at pH 6.0

under 30 °C for 108 h. Fig 3, Tab 1, Ref 13
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A SCIHE T 10FP G ik 7 B~ 4 A 1 BB 7 1 R /N, i ok
53— R 7= B 2 B T MR A A 2R I £ FTA-008. 3@ i
BT SET W, LIS 25 FTA-008 5L RNA MK by v [ 1 B-7
ZFEIF B CcDNA, I AL Dt 7E S R i B A SE B T 3R 58

1 MBS 7k
11 &, BRASiK5

S 6 415 1 1k 1t 2% J8 FTA-001. FTA-002, FTA-003,
FTA-006, FTA-034, FTA-035, FTA-036., FTA-008 .
FTA-044, FTA-045%) 1 52 50 % i Be R, T4 °CLRAF T PDA
PG 323 5 E. coli DH5a., Pichia pastoris GS115F1 5k
pPICOK 1 5256 %577 s #AKpMTI18-T, TagR & i . RT-PCR
328 71) 85 0 7 422428 570 2 g 2 T TakaraZA @ ; ANTPHI pfulif It [
Stratagene/A &5 Rz fill #2127 & 1 T QIAGEN/A H ; T4iE 4%
i TR A 2 P9 V) Bl S NEBZA E 77 i s WIS 2100 T BBIAH] 5 4-
Tl B8 Ik - p-D- I Wit 78 725 W ) T Alfa Aesar/A#]; 514 H |
T A s e iR B 35k = - #r
1.2 BEFE

S0 v I T B AR I RS T R

PDARIII I 75 5. T 000 o, B A HE20 g, FIB1S g,
7K1 000 mL.

27 4 - WIS 21 558 [ R 85 35 36 1. CMC-Na 2.0 g,
(NH,),80,2.0 g, MgSO,7H,0 0.5 g, KH,PO, 1.0 g, NaCl10.5 g,
MIF210.4 g, 3EA50.4 g, 7K1 000 mL; pH 7.0. T-121 °CK %30
min.

2R - NIR AR w E R JR 5L : CMC-Na 2.0 g,
(NH,),SO, 1.4 g, MgSO,7H,0 0.3 g, KH,PO, 1.0 g, CaCl, 0.3
g, FeSO,7H,0 4 mg, MnSO, 1.6 mg, ZnCl, 1.7 mg, COCI, 1.7
mg, W4T 0.2 g, /K1 000 mL; pH 7.0. F121 °CK 30 min.

SRR G SR AL UL SCR(10].

BMGY 3 BMMY$; 5% 3k . 1% BF 2 00, 2%%E F 15,
100 mmol /LA B2 1 22 i (pH 6.0), 1.34% (w/V) YNB, 4x10°%
WWHEMER, 1% (VVYHIE0.5% (V/V) B
1.3 EFEp-AEEEEEH BB EKTFIE

ML B AR TS 451 F 3 A PDAEHUE J2 5+, T30 °C
REFRFAEE FE3~7 d. U105 I T R AE 2T 4 2 - WIS 213 55 [ 44
W3R HE F AT RIZR 0B, T30 CHEFR3~7 d; JEAELT4E 2 - W)
WAL S R SR I B R AR R 3%, T30 °C. 150 t/min F #E R
Wig3~7d, WL R
1.4 BEgERINE

Z:ULSCHk[11]. BA15 puL 50 mmol/LAY4-fil Ko7 e -p-D-1iik
W 75 25 W RS 4 545 wl 0.1 mol/LZ R #H 2% ik (pH 4.8) i
S6F50 CPAE, K1 mLEE SRR 250, B30 pL LW m AR
Yrh, F50 CJ N30 min, A 600 pL 0.4 mol/LH Z 2 2%
MR(pH 10.8)Z¢ 11, LA30 pL¥k/K KIGBHRAEZS (IXHIRID,, .
TE SCTE e 38 I A% A0 B 43 B AR ISP K A 7= A 1 pmol X
it R 193 A T A 14 TS B

it 45 141 19 0 5 SR ] Bradfordi: ™, DIBSAN 2K,

1.5 RT-PCR¥T 1GA-EE HEFECDNA

HRNARICR FICTABY:, BAAS S5 3CHk[12]). RT-

PCRIE 7] 5| NFTAF: 5-TCCCCACCGTATTACCCATCC-3',

FZ 165 %) HFTAR: 5“-TTAGTGAACAGTAGGCAGAGACG-3'.
SR SR VA M 1 pl 10 mmol/L dNTP, 1 uL
2.5 umol oligdT Primer, 1 pLJ& A FTA-008 5. RNA K7 pL
ddH,0; &AW 7E65 °CFALHES min/5 74 HF4 °C; SRJF A4
uL 5xPrime Script™ Buffer, 0.5 pL 40 U/uL Rnase inhibitor, 0.5
pL Rtase?5 pL ddH,0, IRAJGTE 42 °CFALFE20 minf5 12 4!
F|4 °C. 5" APCRILY 50 pLiRER, HA & 455 ul 10xPCR
buffer, 2 uL dNTP (10 mmol/L each). 10 pmol5|#J4%0.5 uL.
0.5 uL 5 U/uL TaKaRa Ex Taq™ HSHFI5 LS 5% 5 52 W . 52
2542 94 °C 30 s5 58 °C 30 s5 72 °C 3 min; 30MEH. PCR™=¥)
FH 1% 35 i W 05 s Hht K ARGy 0 P TS 300 6 TRT e 29 2.5 kb B
1.6 bglVEE R TEFEFF 5534

FPCRY 14 7= Wy 4lifb J5 1% # $ pMDI18-T o & Ak I, %%
fLEIE. coli DH5o/EAZ 4 41 H. i HE 75 21 7 bgl 1k K (¥ BH M 5
[, VEAT iU % %8 Fl 2% InvitrogenZs 7 7 50 7 404, P91 EL
{547 NCBI GenBank, I35 N FI431207.
1.7 bgEREFEEEFRBEFHRHRIE

5 0E B 4 B P SR 28 Bsal 1 . Not 1 3G 5 pPICIK
(& EcoRT . NotT UG )T 24 HE % 15 AR pPICIK-bgll, H
Pmel £YEAL AT, BEALE]P. pastoris GS115, MDA T
30 °CHEFR2 d. 3 i G418 L 15 3| 2 #5 D1 5 2H 5. 14 7% GP26,
WA BE iR I B: 3R A F 0T, 4% £ ¥ D F GP264% 25 mLiY
BMGYH#; 3L, T30 °C. 240 r/mind;3:24 h, KI5 LR IK,
DL AR TR 25 0.5%HT B2 I BMM Y 35 97 3 1 =L 14, 30 °C.
240 r/minif5 53 35 - AT, 1924 hIURE, AN iR A 22
HWERE N 0.5%, 38 1 22 T K2 SDS-PAGER 56038 3K 2.

+
2 iR 50
21 HHRER A EEE R LR S TRk
DL % JE FTA-001, FTA-002, FTA-003, FTA-006,
FTA-034, FTA-035, FTA-036, FTA-008, FTA-044, FTA-045
R pABBEEHIERAREER
Table 1 f-glucosidase activities of different Aspergillus strains
WRRE TR

R CPEEE g OO
WEE P Fermentation  Transparent Change in 5 lu':osidase
Tested strain cycle circle on flat  color of liquid gac tivity

t/d €s or no culture

o v ) medium (/U mL%
FTA-001 3 Yes ++ 2.051
FTA-002 5 Yes + 0.640
FTA-034 3 Yes +—+ 0.592
FTA-003 6 Yes +—+ 1.037
FTA-035 4 Yes + 1.434
FTA-036 5 Yes + 0.088
FTA-006 5 Yes + 0.265
FTA-044 5 Yes +—+ 0.286
FTA-045 5 Yes + 0.243
FTA-008 3 Yes +—+ 2.885

a): 4, AR SREBUEAR; 4, ARE v—+, ARRENR
a): “+” showing change of lighter color of the liquid culture medium, “++”
faster change and “+—+" slower change
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S BEIR T Rl 7E B 0E BB I5 KL RS 35 Ak (R AT - A AT
il A P= TGS 56, I FL A 45 B RR B P= 5 0. R 25 SR R DRI A,
1074 52 56 B R 1 A8 700 B- 7 0 W 8, (HRE I 2250 k. 5
FRE A e w5 d, HoAR FTA-044 7 7= 1 g- 7 % W
B AR R R, H0.29 U/mLs 30k 58 il 25 7 e 5 1 1 43 d,
H P FTA-008 1) B-1 %4 B 11 il 22 3% 5 9 2.89 U/mL, JL-F &
FTA-0441 1065, B /R T HE R FTA-008 17 B B 1, Hoffers
FeTG 13k 31)31.8 U/mg. VLT WF 53 Y59 1] 5 - 48] 2 Tl v 7™ Bl
FRETA-008/% T

351

t/d
&1 MBI FTA008 ™ i 2k

Fig. 1 Fermentation production curve of 4. niger FTA008

28S rRNA
18S rRNA

(B)

2 Ml #FTA-008 S RNAHLKIE(A)FIRT-PCRY 17~ ik <l(B)
Fig. 2 Agarose gel electrophoresis of total RNA extracted from A. niger
FTA-008 (A) and agarose gel electrophoresis of RT-PCR products (B)

A: 12, FEUKERNA. B: 12, RT-PCR™#); 3: 4> T Eibrid
A: Lanes 1~2, Extracted total RNA. B: Lanes 1-2, RT-PCR products; Lane 3,
Marker

22 EMEL-EEEEECDNARIKS
FHICTABIE 2 B S RNAHL UK 5 HE 47 88 e A%, 45 3

W& 2-AFT 7%, HorP S RE 28 SHIT8SHY 45 ilF B AR e 5%, ==

JERAZIT2 1 1, A, A, = 1.999, BIHIRNASE AR 4T,

TESR O B b 0 R i G 2, T LA AR g, vl LAEAT

RT-PCRY"##. FIHRT-PCRE; AR UEATY 1 i, 74 vk G /]
2-Bfft 7. Wi AT R WM EIFSE2 500 bpZe A7 (9771, 4 S5k
i, BRIV BB S AR A
2.3 bgll cDNARIFFIMES 534

5 PCRALAL P 1y 1% £ F pMDI18-T I il BH 1 vw e, EAT
i1 6 52 RN P A0 0 2 4 AT, P AR E G RE R R B R/l 2 511
bp (NCBI accession No. FJ431207), H: 1A 52814~ T 5554,
G 73814, C 6904, GCH& i 4156.9%. $41% ¥ 5|5 GenBank
FFAT1323863E 17 LA 40 BT, & BRI A B4 4 R e 4 Tm) s
iR F)93.4%, MR 75 R IR 5 5 96.8%, [RITR LR . K
FTA-008 bg/1)¥57E NCBLE Blast, 152174 [a] W45 55 1 )5
H1, HrpXM 001816779.1. AP007150.1, AB225648. 174 & JE
K T5%, 134 BN R Aspergillus oryzaelt) 3 K31, i H
A R TE95% L L Y847 51 #h A. nigerf)bgl1 L P41,
HADQ220304.1, AM270402.1, AM270402.1(%) [ 5 14 5 ik
100%, U Ase a5 20 H LR R A, nigerffbg B2 A, %5k
PRI A S — A~ 8361 2 L 2 1) 2R 15T, T A X 43— 5 1k (M)
191 x 10°.
24 p-EFFEEHBGLITEEREGRHRIE

3 1t XU A4 7 B 4 3% A WURL pPIC9K-bgl 1, Fifi f5 £k 1k
b 20T IF B Ak A BRI REGS115H, SIS Ay F 4 BA B 7K
i 3 MDA R G418 12 45 2 2 544k T GP26. 1 1 ik &
B, AR RIS B T AN ek, A0 b A R I 3 g
Mo BN MR IR R, BN ik 37.85 U/mg.
X B 35 P Y A 113547 SDS-PAGE, 45 8L (I813) i — 25 3EH] T
BGLIFEHE AR EERE Tl I 5K, Mo115x 10°, 3% 5100 43 &
W& A 2% 5, 2 BEJR PR R M AR B 1 v 2 11 S (8 A T 14
PR S WA I 8 g P24 A A S B 8~ 14 T EE W AR L, T 53k
THEPRFIRE A T RSN TR 2 M0 2% 5.

Mr/10s

150 o
120w
100—=

FE3 kiRt IABGLIISDS-PAGEK
Fig. 3 SDS-PAGE analysis of BGL1 secreted from P. pastoris
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25 it AR b b B A AR (E DY, R RE S
VT AE R IR BE AR IR SF R AL N2, VR AR W RE IR B S AR 2
— WY AR R LT 4 RS A e )i B TR, ke B A7 ) 44 [ B
B e TR AR S o X6 10K 1 5 e T Bl sE AT O a0, A5 31—
AR B M T Y SR B R PR FTA-008, Hofif 15 14 2.89
U/mL, 335 B2 B 010 3 d. 02 0 0 3k R gt — 25 f Ak 3%
FRAAF AT R TR B AU R AR B8 8 T— 8 1Y .
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TR 27 4 3R 2 b AR, 0 & RE A £ 4 W A
FORE R AL TR AR A RARGE A, P TT R O TB- 4
Y il DR 77 T e SRR O I LA B S AR SR
i X bgl 1 N ) 50 i KA SR R B B R R 0K, LI IR F
7.85 U/mg, Sy R MR LR 7 2R it 2 14 5- 40 2 0 T A5, A7 2%
e it £ 2 — W T 20 AT REVE B 08 T BB A FATFRATD
TELETTREZ A R 3 552 [ AL . S5 A0 D RESC RAEDTJE,
AR LR — L HGE.
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