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Gene Cloning of the Crucial Degumming Enzyme and Its Integration and
Expression in Aspergillus niger*
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Abstract: The xylanase gene of Bacillus subeilis B10 which had an excellent capacily for degumming ramie fibres
was cloned by PCR amplification. The xylanase gene was cloned into vector pBlueseript I KS + und the CaMV
353 promoter was inserted in {ront of the gene, and the expression vector pKS-358XYHyg was constructed suc-
cessfully after the Hyg' gene was inserted into the multi-cloning sites of pBlueseript 11 KS +. The expression vec-
tor was linearized and transformed protoplusts of Aspergilius niger strain Anl. Hygromycin-resislant ransformants
were generated and the integration of sylanase gene was confirmed by genomic Southem blotting analysis. Com-
pared with Anl, the xvlanase activity of the transformant AT] was increased more than trebled, and the residual
gum conterd was decreased by 535, 18% afier the ramie was treated by culture supematants from ATE.
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RAA R LRI Wk T TR A BT P A R BIAR A S AR I HE #k B10 A8k
T Anl EMELEAHREAR T T2 EORE - THER IR ERK, 250 Blo
AR RIERN Anl P B RBCEBHETT T 0 S b MITE BT AL (F¥ &%) . TEUAA
b MG SCEFHUA B bR BIO T B R R A, AR E TR AL A R T
HHEACRREE = A R TR Anl, FEXP5EALF 09 R BRERGIE M FBERE BE 1 47 7
L APEERAY LU A P R B

1 #HES5F*
1.1 ##§

Ak mARRBEEAASEEMRATE (Bacillus subtilis) itk B10 K 7= 5 e B i1 B lly
BREB Anl S MK E B 3 B S 717, KIGATFE IM109 AR T7.

Jiki: kL pBluescript IT KS + . pCAMBIAI301 ( k/# 11.837kb, T-DNA X432
A~ CaMV 358 Promoter, | > GUS R, 1 Hvg BEM | A~Z HEASIX) K pUCAT
PH (5.081kb, ¥ Hyg B A pUCI8 WE IR A PRI M AAERA,

BeaRdE. RMMERA AR TR A FC R ME ™~ KBRS F R/ 5 W0 Hk
(4] #1 [5],

EiREE DNA BE58 Plu B9 Bl TS 1A R A, DNA BREGRHE .
T4DNA EHEHG T DNA $Rici A S B Takara /], ARBERISE KW A Sigma 2y
G

AR (R —5) B ERITES ERL A RA AR,

1.2 A&

L2.1 Fi¥icit: Mookt (6] HE A, S 2F AT AR B M Al L I 1) 111 2 4

LUESH ST ATG IFHEAY 30 MHEF Y] (845 ATG) #EX EifsY, U ILHBF

TAA BT 30 BEEE (U TAA) REEHEHFENEATEHED Y. 2198t nT.
xynF: 5° > AC CTCGAG ATGTTTAAGTTTAAAAAGAATTTCTTAGTT <3°;

xynR: 57 > GA AAGCTT TTACCACACTGTTACGTTAGAACTTCCACT <3°.

W AUT I S B A ) G | AR IPE U B XRol 0 HindUIL BEETAZ 8, IR 598
#,
1L.2.2 KREFHEAEMTE., 283 EH DNA (9128 . PCR Y &S Bcwk (7],
PCR M ROW AR AN . 51U A 200 nmol/L., dNTP ¥ 100 pmol/L, HibR ¥k K
10 ng/ b, Mg* " IRAE N 1.5 mmol/L, E{§E AT DNA B4 Plu ik )T 5 1U725ul. R
%. PCR K Ji4efk: 94C 4 1 min, 55CiB A 1 min, 72CHEMH 1 min, 35 PEH,
L2.3 FRA#AMMHE: TR R, M., 8 RS ERSRIE (7] #
12
.24 FAKRMIEG . EAMBMET 150 mL FC B3R G, 28CIHEH 18 h, B.LUK
FEWezik, JA0.7 mol/L NaCl 33, HILHE#ZPINA | mL 84 BEHR (20 mg/mL |
0.7 mol/L NaCl B2 &) Al 1 mbL HiFREEEHE (20 mg/mL, 0.7 mol/I. NaCl fig &), 28C &
B3 he M3 EKEMESEASE, BO0MERERE. H STC Mt EF R+,
L2.5 FALRFGE: 352 ug Smal BHALA BRI S 300 pLSTC (£0.5 ~1.0 x 10*4 i
EER) 7E 50 ml &L EPRERA, KB 20 min [5ER A 2 mL PEG3350 i [ 60%
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(w/v), 10 mmol/L Tns-HCl pH7.5, 50 mmol/L CaCl,], B Ki# 20 min, STC RO
EEET 3 mL AR RES, EREEESEREEEFRBROGHK, HHLE
[Ef5, CHE#H—/Z0.7% i) Top agar (% 300 pg/ mL &) Hygromycin), %352 ~3 d 5,
PREUFE LT -

1.2.6 AREHEEEHNMGH: RFAZENH Southern 24355347, F CTAB/NaCl 31 H 8
I AE A DNA, HHSBICER (8], & DNA MESY) . k. HHERRE/E BB HRIC
(FEN519 [o-"P] dCTP RAYIME) VSRS [7],

L2.7 KEVEREENE: MEHESRE (9], KEEBEIE L. ERe
AR, BDONABR. BLO. 1 mLE SRBABIR, MMAR 0.1 mL M 1% A BB
(0.2 mol/L, pH7.0 B¥RErPWRACH]) , SOC AL 15 min, DNS BE¥E i M (LIAKE
AARHE) o £ ESRFAFT, G54 MEFBHYS T | wmol ABEFIENBEE X W1
ABEIE AL (U),

1.2.8 ZREEENNE: & WERRE GBS839-86"" , ¥ BM ST 2% foiEfh
MTAREEFRES, F30C, 200 /min MFERGIEFR 72 b, o HEHBE, %3.0
s BRELEERZ=REALBE Y, TISCTREEFH PR S h, BULEEE, #
T, WRER. SkrRBEEFER W T NaNO, 2.0 g, K,HPO, 1.0 g, KC10.5 g,
MgSO,. 7H,0 0.5 g , FeSO,. 7TH,0 0.01 g, EkpFEAFHE 20.0 g, WM 2.0g, RE
0.5 g, 357 10.0g, BB 10.0g, F5EE#H 10.0g, 7K 1, 000 mL,

2 BRESH

2.1 ARBREAMNSERSNE

VIAS# 3 HUFF B B1O (5L 4 DNA MELR T I BIABBRERE, G4H X1 (B
Do BIFEREY, X¥a KK 642bp, SCKEMBHEFHTRMOATEREHEM
e, MEENFIIAARIEENET, HERe—8, EP— 1 RENERERAE
179 RLRYEEEREE Tyr AR CHIRE Leu, MB— I HENLSHBAFEENE
A, BERXSENNERTERAKZRNES, bl ARBEREEER
—F R N A RIS,
2.2 FiEHEMNAE

KABEWERE T KB YWE Xhol A
Hindlll XX E§YNE, 534K pBluescriptl KS + 4%, &
2HFTRLAr 2% 4 pKS-XY ;i i BR i 4 9 U0 B Kpnl H0
Xhol, ¥53k @ pCAMBIA1301 | f#) CaMV 35S 2 #h F
A Bt pKS-XY HIfE, TR ELRE pKS355XY; &
JE MR Xbal B§U)7 4348 3k A Bkl pUCATPH 1Y 1 55
EHLPERE (K Hyg') 5 pKS-35XY Mk, R
FH AR IR pKS-355XYHyg (E2), MvI%E WA
3. ME3 A[LIEH, pKS-XY 2 Xhol # HindIIl L K§
Wa, mh &5 A MERNE, S
FIA TEFENG 2L 5 F i SR 7E 48 4 pBluescript 11 KS + B 1 PCR /™Y1 St bt i o ok
s pKS-35SXY £ Kpnl Fi Xhol XURG LI 0% R 50, 1 Marker (MBI, 2 PCR /=4y
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CaMV 358 J3 8 T i Bt L ME7E pKS-XY b, HAEARBMEREK T H; pKS-
35SXYHyg 2 Xbal BGUIGTRARYM, Hyg 3P 5 pKS-35SXY EHH%E, )5 M BE#
V)R8 Smal ¥ pKS-35SXYHyg YIRREATE, FITHILM S R4 Fk,

3,000
2,000

1,500
1,200

700

Kpnl

2

pBK-358XYHyg

CaMV35S
Promoter Lol

HindIll

Sall

PupC Xbal

6864bp Hyg'

Xbal

Ori

# ik g4k pKS-355XYHyg i 1541 A,
3

4 5 6 71 b

23,130
9,416
6,357

4,361

2,322
2,027

564

B3 FikB Ik pKS-355XYHyg MRS U %
I M (MBI), 2 PCR 74, 3 pKS-XY/Xhol + HindlIl, 4 pKS-35SXY/Kpal + Xhol,
5 pKS-35SXYHyg/Xbal, 6 pKS-35XYHyg/Smal, 7 M (Takara)

2.3 HUTHEE

MBEHLBEIES 9 346 T Hh % AT1 ~ AT6 L 41 Southemn 23541 #7. R A
Smal BEYIENA DNA, LIseRefA R EE VIS, SR 4, WA LTS,
Bk ATA 4 2 MENBERBALSH, HE s ML THREAENEEFHA.

2.4 HUFHIARBEREE DB ENE

WE 9 MELF (AT1 ~AT9) MIARBIEREE N, H5RH Z Mk Anl AR5
WIEAHR (R1). SREY, FUTFIRASENERARE, WS5EHREKk
Anl FIRIE ML, ERWMEBE (P<0.001), xIE4bT 5HH & Ak B BE ) 1T
BrRAntLaR, uLIE L, 9 M TFHRBM RSB BR T RE LMk, R ATI
MBRBCR R, 2SR AT ABUS, JRIEER N 8.08% , H. Anl JRRCJS HOFR e 1415

55.18% ,
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1 2 3 4 5 6 7 8 9

9,416
6,557

4,361

2,322
2,027

B4 S FRIEHEY Southern 2438
1, 9M (Takara), 2 Anl, 3 ~8 54LF ATI ~ AT6

F1 Rt BEA TS Anl HARBEEE . BRSORA LB

L3 ABRMIESD (U/ml) ZHEARRE (%)
AT 160.31 +1.77b 8.08+0.33
AT2 158. 72 £3. 84b 8.340.72
AT3 149. 45 +6. 79b 8.54 +0.16
AT4 152.71 +4. 08b 8.14 +£0.25
AT5 156.74 +7. 54b 8.18+0.24
AT6 143. 85 +6. 89b 8.28 +0.34
AT7 160. 07 £2. 43b 8.71 £0.96
ATS 150. 65 +5. 98b 8.8520.87
AT9 146. 95 £9. 87b 8.35 £0.67
Anl 48.88 £7. 76a 18.03 +0.43

3 Wt

TEWEVIRBE T T, B A SRR Bt A PR LB Bk AT T — RIIMOBI . T iRk
KIRBUB R AR SC B AL B, AR TR A B AT 72K,
B R B AR SR AR EMERE LR LR hE, 318
REE b, HRE TRBEERBES R ER B0 R AR B Tk xR i p &
MER (RRE<2.0%), HEFREREKMAL, TRBEEKOA RS S B
JEREIARA IR KAR RS o 38T HAY R A W R R R 80 ML B 0 100 O 3 A 2 R 1 A D R e 4R
BET —FBT KBRS BI0 CRIEHRENS 1ok 486U/mL) #iKY, TRBEKE ATI [t
AFBEBIE ) (160.31U/mL) AKX, SEGLBBAE 2 PIRG, M ERE AR
PEBEE M REZ RG] AATRS, FEARMERER KT AEEHE CaMV3ss |5
¥, ENMEERS S FHEX, XTERERARBNERREN I EER
R, WA TEREHBTR DM S REX

W RIA R pKS35SXYHyg i, ARBMERNEEHRALILGES . HkfAER
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KRR Smal BTG S REM TARERERISH, Aixairs, FadEmnm
HEBGERL, FUASEEAREBKTEL.

Chin §1 Janet &8, TF Streptomyces lividans W, A 78 85 By 3 B 04 3% DL B A 3E 1
WHBEEW ", ARG ER TEMHER, L6 AT H, AEBBEHEE
AT MERATFHEH N INAEA, EHES MU YRAEELEA, H6 Mk
TZHAREMEAMRKEODERAEE (K1 ME4), B ARE B I H3T5;
AL F AR BB RIS YE R BE ) B B
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