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TOM TAT

Enzyme xylanase (endo-B-1,4-xylanase, EC 3.2.1.8) la enzyme xuc tic phan Gng thiy phén
céc lién két p-1,4-D-xylopyranose trong xylan. Gene xylanase va ving mi héa gene xylanase
(cds) cua ndm méc Aspergillus niger C1 dugc gén vao vector biéu hién pRSET A. Vector
pRSET A-xylanase tii t6 hop dugc tich dong trong E. coli TOP10, biéu hién trong E. coli BL21.
Gene xylanase tir A. niger C1 gdm 746 nucleotit trong d6 c¢6 1 intron & vi tri 278-347, trinh tu
gene c¢6 98 % do twong dong v4i gene ma héa xylanase EU42881.1. Gene nay duoc ma héa boi
225 axit amin va dugc gin peptide tin hiéu gdm 37 axit amin c¢6 khdi lugng phan tir 12 30 kDa.
Protein dung hop duoc tong hop khi bd sung 0,5 mM IPTG, dinh tinh bang dién di SDS — PAGE
c6 trong lugng phan tir 1a 30 kDa. Dich enzyme xylanase thd c¢6 hoat @6 381,0 U/ml.

Tur khoa: xylanase, Aspergillus niger, gene xylanase.

1.MO DAU

Xylan, mot trong nhitng thanh phan co ban cua hemicellulose, 1a polysaccharide chiém ti 1¢
16n thtr hai sau cellulose & thanh té bao thuc vat, ton tai & dang lién két hodc khong lién két véi
cellulose, lignin, pectin hay nhirng polysaccharide khac dé duy tri tinh nguyen trang cua thanh té
bao [1]. Xylan 12 mdt hon hop cé chira cic nhém phu 1a cic goc acetyl, 4-O-methyl-D-
glucuronosyl va a-arabinofuranosyl lién két véi bo khung duge tao boi céc gbe xylopyranose.
Bo khung nay dugc lién két voi nhau theo kiéu B-1,4- -glycozide [2]. D¢ thily phan hoan toan
xylan can c6 su két hop ctia mot hé théng cic enzyme. Trong sé d6, enzyme quan trong nhit 13
enzyme endo-xylanase (endo-f-1,4-xylanase), xiic tdc phan ing thiy phén céc lién két p-1,4-D-
xylopyranose trong xylan [3, 4]. Enzyme xylanase dugc tng dung rong réi trong cong ngh¢ san
xuét thirc an gia stic, cdng nghé thyc pham, san xuét gidy, san xuét con nhién liéu.... [4, 5, 6].

V61 mong mudn nghién clru déc diém cia gene xylanase & A. niger cing nhu mong mudén
san xuat xylanase véi niang suat cao hon, chiing to1 tién hanh nghién ctru dé tai: “Tach dong,
biéu hién gene mi héa enzyme xylanase tir nim méc Aspergillus niger C1 vao E. coli
BL21".
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2. VAT LIEU VA PHUONG PHAP
2.1. Chung vi sinh vat va plasmit

Chung gidng Aspergillus niger C1 trong bd suu tap gidng, Vién Céng nghé Sinh hoc —
Cong nghé Thuc pham, Truong Dai hoc Bach Khoa Ha Noi [9].

Chung E. coli TOP10, chung E. coli BL21va plasmid pRSET A (Invitrogen).
2.2. Héa chit

4 loai deoxyribonucleotide triphosphate (dNTP), MgCl2 va Ex-Taq polymerase
(Fermentas), primer dugc tong hgp tir cong ty Sigma.

Bo Kit cua invitrogen dugc sit dung dé tach chiét DNA plasmid.

Tris base, ethylene diamine- tetra- acetic acid (EDTA), CTAB, NaCl, NaH,PO,, NaCl,
imidazole, DTT, Triston — X100, Co-IP (protease inhibitor), hat Coban, SiO4, Nal,
isopropanol... (Sigma).

2.3. Méi trwong

- Mbi truong Czapek (g/1): saccharose 30, cao nim men 5, NaNO; 3, KH,PO, 1, MgSO..
7H>0 0,5, KCL 0,01. )
- Méi truong LB (g/1): cao nam men 5, trypton 10, NaCl 10, agar 15.

2.4. Phuwong phap tach chiét DNA tong s6

Mot Iugng 0,2 gam sinh khdi ndm mdc sau khi nudi 48 gio cho vao 1 ml dém lysis (100
mM Tris-HCI pH 8, 10 mM EDTA, 2 % SDS, 1 % B-mecaptoethanol, 100 pg protease K) rdi o1 &
65 °C trong 1 gid. Sau d6 bd sung NaCl 5 M dé dat ndng d6 NaCl 12 0,7 M va CTAB 10 % véi
thé tich bang 1/10 dich, 1 & 65 °C trong 30 phiit. Hon hgp Clorofom:Isoamyl alcohol (24 : 1) cho
vao dich véi ti 18 1 : 1, li tim ¢ 13000 vong/ phiit trong 10 phiit va thu dich ndi. Tiép do,
isopropanol duoc cho vao voi ti 18 1 : 1, 1i tim ¢ 13000 vong/phit trong 30 phut, thu két ta. Két
tia dugc rira bang ethanol 70%, li tim & 13000 rpm/ 10 phiit. Lam khé két tia va hoa tan trong
50 ul TE (10 mM Tris, ImM EDTA).

2.5. Phuwong phéap khuéch dai gene bing phén ing overlap PCR

Tir phén tich cdc trinh tu gene xylanase trén dit liéu ctia ngén hang gene cip mdi F1 va F2
dugc thiét ké dé nhan gen ma héa cho enzyme xylanaze. Két qua thu duoc so sdnh véi trinh tyr
gene xylanaze trén ngin hang gene thé gisi bang chuong trinh BLAST cua co s¢ dir licu NCBI,
xédc dinh dugc gene xylanase c6 mot intron nam giira hai exon. Dé biéu hién gene xylanase tir
nam mdc A. niger Cl vao E. coli can loai bo dugc doan intron bang phuong phéap overlap PCR.
Str dyng hai cip mdi FIR1 va F2R2 dé khuéch dai hai doan exon riéng r&. Sau d6, san pham
phan ng PCR véi cap mdi FIR1 va F2R2 s& duoc ding 1am khudn cho phan tng PCR véi cip
moi F1R2.

Moi F1 va méi R2 duoc ge"ln doan nucleotide 12 vi tri cit cta enzyme cit gidi han Xho 1 va
Nco 1 dé chen vao vector tich dong va bi€u hién pRSET A:
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F1:5 - GCCTCGAGATGCTCACCAAGAACCT- 3
Xho 1
R1:5 - CATTGTCCTGCGCACTTCCGGGGT- 3’
F2:5 -TTCATGGTGCGCAGGACATCACCTA- 3
R2: 5 - GCCCATGGTTACTGAACAGTGATGG- 3’
Nco 1

2.6. Phuong phép tach dong va biéu hién gene xylanase

San pham cua PCR va overlap PCR va vector pRSET A dugc cat bang v6i hai enzyme gioi
han Xho I va Nco I ndi vong bang enzyme T4 ligase tao vector tai t6 ‘hop. Vector tdi t6 hop duoc
bién nap vao té bao E. coli TOP 10 bang phuong phéap sdc nhiét. Té bao sau d6 duoc ciy trang
trén mat thach c6 bd sung Ampicillin véi ti 16 50 pg/ul, nudi qua dém & 37 °C. Lay 1 khuén lac
riéng r& nudi trong 6ng nghiém chira 5 ml moi trudng LB 1ong ¢6 bd sung Ampicillin véi ti 18
50 pg/ul, nudi lac 200 vong/ phiit qua dém & 37 °C rdi tich plasmit dé giai trinh tu gene.

Lay 5 ml canh truong khuén lac chira vetor va cds xylanaza chuyén sang binh 2 lit ¢6 chira
400 ml méi truong LB 16ng, bd sung ampicillin véi ti 1¢ 50 pg/ul, nudi lic 200 vong/ phiit &
37°C trong khoang tir 3 gio— 5 gior (t6i khi ODgoonm = 0,6). B sung IPTG cho t6i ndng d6 IPTG
dat 0,5 mM, nudi lic 200 vong/phit & nhiét d6 22 °C qua dém trong thoi gian 8 gid.

2.7. Pinh tinh bang SDS - PAGE

Lay 10 ug dich 1én men duoc tron déu véi dém mau protein 5X (12 mM Tris-HC; 5 %
glycerol; 0,4 % SDS; 2,8 mM 2-mercaptoethanol; 0,2 % bromopher}ol blue), dun s6i trong thoi
gian 10 phait. Dién di trén gel polyacrylamide 10 % nhudm ban gel bang thuéc nhuém coomassie
blue.

2.8. Xac dinh hoat d9 enzyme bang phan ing DNS

Str dung enzyme xylanase phan ing voi co chat xylan 1 % pha trong dém citrate pH = 5,3.
Phéan tng enzyme dugc tién hanh ¢ 5 0°C trong 5 phuit.

“Mot don vi hoat do cua enzyme xylanase dwoc dinh nghia la luong enzyme c6 kha nang
thuy phan xylan tao 1 umol xylose trong thoi gian 1 phiit”.

3.KET QUA
3.1. Phin tmg khuéch dai gene va viing ma héa enzyme xylanase

Hinh 1 cho thiy céc két qua chay PCR khuéch dai gene va viing mi héa enzyme xylanase.
Gene ma héa enzyme xylanaza c6 do dai 700 bp - 800 bp. Két qua dién di cho thiy vach khuéch
dai doan exon 1 c6 kich thudc khoang 300 bp va doan exon 2 c6 kich thudc khoang 400 bp
(hinh 1B). Sau khi khuéch dai thanh céng hai doan exon mdt va exon hai, thu cds cua gene
xylanase bang phan tmg overlap PCR. Phan ung overlap PCR voi cap mdi FIR2 sir dung san
pham ctia phan img PCR khuéch dai hai doan exon riéng 1¢ 1am DNA khuon thu duoc san phim
¢6 d6 dai 600 bp - 700 bp (hinh 1C). San pham tinh sach cds xylanase bang bo kit MINELUTE
duoc sir dung dé gan vao vector pRSET A va tich dong trong E. coli TOP10 (hinh 1C2).

75



Tran Lién Ha, Nguyén Thi Ngoc Nga

700bp

500b

Hinh 1. Dién di db san phdm PCR va overlap PCR khuéch dai gene xylanase va
cds xylanase cia ndm moc A. Cl1.

M: thang DNA chuin 100 bp; A: Dién di d6 san phim ctia PCR khuéch dai gene ma héa xylanase;
B: DPién di d6 san pham PCR khuéch dai 2 exon ciia gene xylanase;

C: Pién di db tinh sach san pham overlap PCR khuéch dai cds cua gene xylanase
(1: san pham overlap PCR; 2: san pham overlap PCR sau tinh sach).

3.2. Tach dong gene xylanase trong E. coli TOP10
San pham phan tng PCR khuéch dai gene xylanaza va cds gene xylanase dugc dua vao

vector pRSET A va bién nap vao trong t& bao chu E. coli TOPI10 (hinh 2). Tién hanh téch
plasmit tdi t6 hop va giai trinh ty gene xylanaza va cds xylanaza.

Hinh 2. Két qua bién nap pRSET A gin cds xylanase vao E. coli TOP10.
Két qua giai trinh tu gene xylanaza va cds gene xylanase cho ta théy gene xylanaza c6 d6

dai 746 bp va cds xylanaza 68 bp va 1 intron ¢ vi trf 278-347 (hinh 3). Kiém tra do tuong dong
cds gene xylanase cua nam moc A. niger C1 va cds gene xylanase B (xynB) clia ndim moc
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Aspergillus niger ( ma s6 EU423881.1.) bang chuong trinh BLAST ctia co s& dit liéu NCBI cho
thay d¢ tuong dong dat 98 %.

Két qua phén tich & trén khéng dinh rang di tach dong thanh cong gene xylanaza va cds
gene ma héa xylanase tir ching ndim moc A. niger C1 vao E. coli TOP10.

ATGCTCACCAAGAACCTTCTCCTCTACTTCGCCGCGGCTAAGGCTGCTCTGGCTGTTCCC
CACGACTCTGTCGCCCAGCGTTCGGATGCCTTGCACATGCTCTCTGAGCGCTCGACCCCG

AGCTCGACCGGCGAGGACAACGGCTTCTACTACTCCTTCTGGACCGACGGCGGTGGCGAC
GTGACCTACACCAACGGAGATGCTGGTGCCTACACTGTTGAGTGGTCCAACGTGAGCAAC
TTTGTCGGTGGAAAGGGCTGGAACCCCGGAGGTGCGCAgtaagttaatcatcctcacact
Atctctttaaaggatccaataaaacgattactcacatcatctccagg GGACATCACCTA
CAGCGGCACCTTCACCCCTAGCGGCAACGGCTATCTCTCCGTCTATGGCTGGACCACCGA
CCCCCTGATCGAGTACTACATCGTCGAGTCCTACGGCGACTACAACCCCGGCAGTGGAGG
CACATACAAGGGCACCGTCACCTCGGACGGATCCGTTTACGATATCTACACGGCTACCCG
TACCAATGCTGCTTCCATTCAGGGAACCGCTACCTTCACTCAGTACTGGTCCGTCCGCCA
GAACAAGAGAGTTGGCGGAACTGTTACCACCTCCAACCACTTCAATGCTTGGGCTAAGCT
GGGAATGAACCTGGGTACTCACAACTACCAGATCGTGGCTACCGAGGGTTACCAGAGCAG
TGGATCTTGGCCCATCACTGTTCAGTAA

Hinh 3. Trinh ty gene ma h6a enzyme xylanase cua nam moc A. niger C1

(Chit in nghiéng la trinh tu intron).
3.3. Biéu hién gene ma hoéa xylanase trong E. coli BL21

Vector pRSET A ¢6 chira cds xylanase dugc bién nap bang phuong phép sdc nhiét vao
E. coli BL21, nu6i trong moi trudong LB 16ng bo sung ampicillin vdi chat cam ung la IPTG. Thu
enzyme tho bang phuwong phdp siéu 4m phd t& bao. Protein téng s6 duoc dién di kiém tra gel
polyacrylamide 10 % (hinh 4). Két qua cho thiy dich enzyme tho c6 1 band dam c6 kich thuéc
khoang 30 kDa va c6 hoat do dat 381 U/ml. Tt két qua giai trinh tu cho thdy enzyme xylanase
cia ndm mdc Aspergillus niger C1 ¢6 226 amino acid, duoc gin thém peptide tin hi¢u gom
37 amino acid cua vector pRSET A c6 trong lugng khodng 30 kDa. Do vay band c6 kich thuéc
30 kDa la band cta enzyme xylanase.

PN xvlanase

M : Protein marker (kDa)

97

66 Xylanase : Dich enzyme xylanase thd

45

30 kDa

31

21

Hinh 4. Bién di dd protein tong s trén PAGE.
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Hoat d¢ enzyme xylanase tdi to hop tir nAm moc A. niger C1 biéu hién trong E. coli BL21
dat 381 U/ml cao hon hoat d§ enzyme xylanase tdi t6 hop tir A. usamii E001 [7] cuing dugc biéu
hién trong E. coli BL21 véi vector biéu hién pET-28a 1a 287 U/ml nhung thap hon hoat d¢ cua
enzyme xylanase tu Trichoderma reesei RutC-30 [8] 1a 560 U/ml. Cung hé thong vat chu biéu
hién, nhung dbi voi nhimg gene xylanase tu nhimg chung nam méc khac nhau, sir dung vector
biéu hién khdc nhau, diéu kién nudi thu va tinh sach enzyme khac nhau s& thu dwoc nhiing
enzyme c6 hoat tinh khac nhau.

4. KET LUAN

Téch dong thanh cong gene xylanase tir A. niger vao E. coli TOP10. Gene c6 kich thudce
746 bp chira 1 intron & vi tri 278 - 347. Biéu hién thanh cdng cds gene xylanase kich thudc
668 bp vao E. coli BL21 véi dich enzyme thd ¢6 hoat 6 381U/ml, kiém tra su biéu hién bang
dién di SDS — PAGE phat hién protein c6 trong luong phan tir 30 kDa.

Loi cam on. Céc tic gia chan thanh cdm on GS.TS. Hwang Inhwan khoa khoa hoc va doi song Trudng
Pai hoc Cong ngh¢ Pohang gitp d& dé thuc hién moét so thi nghiém trén.
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ABSTRACT
CLONING AND EXPESSION XYLANASE GENE OF Aspergillus niger C1 IN E. coli BL21
Tran Lien Ha", Nguyen Thi Ngoc Nga
School of Biotechnology - Food Technology, Hanoi University of Science and Technology
“Email: tranlienha@yahoo.com
Enzyme xylanase (endo-B-1,4-xylanase, EC 3.2.1.8) is a catalytic enzyme of [-1,4-D-
xylopyranose hydrolysis in xylan. Xylanase gene and coding region of xylanase gene (cds) of
Aspergillus niger C1 were inserted in expression pRSET A vector. For cloning gene and
expression gene E. coli TOP10 and E. coli BL21 were used, respectively. Xylanase gene of A.
niger C1 has 746 nucleotide, in which one intron is from 278 - 347. The gene sequence has 98 %
homology with xylanase gene EU42881.1. The gene encodes for 225 amino acid and with signal
peptide of 37 amino acid they have molecular weight of 30 kDa. The fermentation has xylanase

activity of 381.0 U/ml.

Keywords: xylanase, Aspergillus niger, gene xylanase.
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