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NHAN DONG, PQC TRINH TU VA BIEU HIEN TRONG P.pastoris

MOT ¢cDNA XYLANASE MOI VUA PUQC PHAN LAP TU

A awamori
Yinan Yang', Kuixian Shan?, Lifeng Ping® va Jingmei Lu®
Dbai Hoc Dong Bic, Truong Xuan, Trung Qudc. )
bai Hoc Nong Nghiép Cat Lam, Truong Xuan, Trung Quoc. ’
Vién Tiéu Chuan va Chat Lugng Nong San, Vién Khoa Hoc Nong Nghiép Chiét
Giang , Hang Chau, Trung Quéc.

Chung SH-2016 c6 thé sinh ra xylanase duoc phan lap va nhan ra la
Aspergillus awamoris Dua vao dic diém sinh Iy va hoa sinh cua chung ciing
nhu két qua phan tich trinh tu gen ITS rDNA. Tur ching A. awamori moi
phén lap nay nhan dong gen xylanase c6 kich thudc 591bp va trinh tu ORF
(open reading frame) dugc du doan md@ hoa cho mot protein c6 196 axit
amin voi trong luong khoang 21kDa. Mot plasmid biéu hién mang gen dudi
su kiém soat ciia methanol dugc diéu khién boi mot promotor diéu khién gen
oxidase rugu (AOX1) d& dugc dua vao P.pastoris va gen xylanase da duogc
biéu hién thanh cong trong moi trudng sir dung methanol nhu 14 chat cam
ung. Xylanase d@ dugc tinh sach stir dung cot NI2+-NTA. Cac dic diém cua
xylanase ting sach da duoc khao sat.

Tur khoa: Aspergillus awamori, cDNA, nhan dong, xylanase, biéu hién
& sinh vat nhan chuan, purification and characterization (tinh sach va phan
tich)

MO PAU

Xylanase la cac glycosidases, xUc tac cho phan tmg néi thuy phan lién
két 1,4-p-D- -xylosidic trong xylan. Xylanase céd ngUOI’l goc tur nam, vi khuan
da thu hat duge nhiéu sy chi ¥ trong nhirg ndm gan day do tiém ning cong
ngh¢ sinh hoc cua chung trong nhiéu qua trinh céng nghiép khéac nhau.
Chung dugc san xuat trén qui md cong nghiép tmg dung dé tay tring gidy va
cdng nghiép tay trang bot gidy (Polizeli et al.,2005). Clng Vi glucanase,
pectinase, protease, amylase, phytase, Lypase, Glucanase cling dugc sur dung
rong réi lam bién tinh anarabinoxylans trong thanh phan cia thirc an, khir do
nhét ctia nguyén liéu thd va cai bién chat dinh dudng (Silversides et al.,
2006). Trong cong nghiép thuc pham, ching duoc sir dung nhu nhitng phu
gia trong bot banh mi cho viéc cai bién bot nhio tao diéu kién thuan loi va
lam ting chat lugng san phidm nuéng. trong nghi¢p 1én men, sy thém
xylanase tr bén ngoai trong qua trinh nghién d4 c6 anh hudng quan trong
dén giai quyét cac van dé vé arabinoxylans nhu 1a d6 nhdt cta cay co, mang
dém va da lam giam ti 1€ loc (Lu et al 2005).

San xuét xylanase trén quy md céng nghiép dya trén tong hop sinh
hoc nhd vi sinh vat. Nam soi d4 ching t6 1a ¢6 mot kha nang 16n tiét ra mot
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luong ngau nhién xylanase, v&i cac chung Aspergillus (Shah and
Madamwar, 2005), Penicillium (Li et al., 2007a, 2007b) Tricodema (Azin et
al 2007) hau hét da dugc nghién ciru rong réi va dugc klém tra lai kha nang
sinh tong hop xylanase. C6 hai moi truong cho nudi cay chung vi sinh vat
sinh xylanase: nudi cdy chim va nudi cay trén moi truong ran. hién nay,
80%-90% xylanase thuong pham duoc san xuit bang nudi cdy chim boi vi
ching c6 kha niang ting cuong biéu hién cao hon va mirc d6 tu dong hoa cao
hon (Polizeli et al., 2005). Nhiéu gen xylanase da dugc nhan dong va biéu
hién trong E.coli hoac P.pastoris: mot so xylanase tai t6 hop da duoc khao
sat va tmg dung rong rdi. Pé dap Ung nhimg g dung rong réi va nhimg nhu
cau dic biét cla thuong truong nhiéu chung moi c6 thé san xuat ra xylanase
dang dugc tim Kiém hodc nhan dong va biéu hién gen xylanase véi nhiing
dic diém moi trd thanh nhitng huéng di nong trong nhitng nghién cau vé
xylanase (Hessing et al., 1994; Polizeli et al., 2005).

Trong bai bao nay trinh bay mot gen méi md hdéa cho xylanase mai
dugc phan 1ap tir A.awamoris va d dwoc nhan dong va biéu hién trong
P.pastoris X33. Sau d6 tdi uu nhiét d6 va pH va 6n dinh nhiét d6 tinh sach
xylanase d duoc xac dinh dé nghién ctru kha ning Gng dung trong cong
nghiép cua ching.

NGUYEN LIEU VA PHUONG PHAP

CHUNG GIONG VA NUOI CAY

Aspergillus sp SH-2016 d& dugc chon loc tir nhitng chiing thu théap tir
cac dia phuong. Moi truong nudi cdy gom co: NH,CI, 9 gl -1;K,S0,,1 gl -1;
Na,NO3,1 gl -1;MgS0O,.7H,0; CaCl,.2H,0 0,3 gl -1;yeast extract,1 gl -1. pH
ban dau duoc diéu chinh dén 8. cho 50 ml méi trudng vao binh tam giac
(loai 250ml) dwoc G voi Iml (1x106 bao ti/ml) dich huyén phu duoc chuan
bi tir mot 6ng thach nghiéng Aspergillus sp SH-2016 nubi & 30°C lic 150
vong/phut.

E.coli IM109 da dugc st dung nhu té bao chu dé bién nap vector
plasmid pMD18-T-xynA va pPICZaA-xynA. E.coli bién nap duoc nuoi
trong moi truong LB long (Luria-Bertani). P.pastoris duoc sir dung nhu té
bao chii cho su biéu hién ctia pPICZaA-xynA. P. pastoris X33 da duoc bién
nap duogc nudi trén moi truong (YPDS) chon loc ran: cao ndm men (1%
v/w), pepton 2%(w/v) dextrose (D-glucose, 2% wi/v), Sorbitol 1%(w/v) va
Zeocin (100 mg ml-1).

Mbi truong BMGGY. [5g cao nim men, 10 g peptone, 50ml KPO,
IM dém pH=6.0, 1,7g bazo nito nim men, 5g amoni sulsunfat (NH4)ZSO4,
5ml glyxerol dugc khir trung & 121°C trong 30 pht va lam lanh xudng dén
nhié¢t do phong, thém vao moi truong Biotin (500x1ml) va Histidine
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(96x5,2ml)] duoc sir dung dé nuoi ciy P.pastoris tai to hop chtra xylanase.
Moi truong BMMY [Sg cao ndm men, 10g peptone, 50ml KPO, 1M dém
pH6.0, 1,7g base nito nam men va 5g amoni sunfat (NH3),SO, duoc hap khir
tring & 121°C trong 30 phut, va dé nguodi xubéng dén nhiét do phong thém
vao moi truong 2,4ml methanol, Biotin (500x1ml) va Histidin (96x5,2ml)
duoc str dung cho cam tmg va biéu hién xylanase & P.pastoris.

PHAN LAP CHUNG SAN XUAT XYLANASE

Céac chung khac nhau bao gdm Aspergillus sp. SH-2016 dugc phan
lap tor cac mau dat, phuong thitc phan 1ap chi tiét thyc hién theo phuong
phéap da duoc Abrusci mo ta (Abrusci et al 2005).

XAC PINH CHUNG Aspergillus sp, SH-2016

X&c dinh ching dua vao phan tich dic diém hinh thai chuan, phan tich
trinh tu nucleotide ITS rDNA mé hda cho enzyme d& duoc khuyéch dai, va
vung ITS (internal transcribed spacer) bao gom 5.8 S rDNA. Phan tich dic
diém hinh thai cia chung nuoi cay bang quan sat trén cing mot kinh hién vi
quang hoc va tren cung mot kinh hién vi dién tir quét. Phan tich trinh tu,
DNA nhiém sic thé dugc phan lap theo phuong phap Doyle(1987). Su
khuyéch dai d3 duoc thyc hién véi mdi thiét ké pITSI (5°-
TCCGTAGGTGAACCTGCCG-3%) va pITS4 (5’-
TCCTCCGCTTATTGATATGC-3’) trong may chu trinh nhiét (may PCR)
(Bio-Rad, USA) dudi diéu kién cho phep: 95°C, 3 phut; 35 chu ky 95°C, 30
gidy; 53°C, 30 giay; 72°C, 2 phit va cudi cung gitr 10 phat ¢ 72°C. Mobi
phan ung PCR 1y 5pl san pham dem kiém tra bang dién di trén gel agarose
1% ¢ 70V trong 2 gio. bém TAE [0,4 M tris; 50mM NaOAc
(natrioxaloaxetac); 10mM EDTA; pH=7,8] va dugc quan sat tia UV sau khi
d4 nhudom ethidiumbromide (0,5ug/ml). san pham PCR duoc ndi véi vector
pMD18-T (Takara-Nhat Ban) theo phuong phap Liu va Sun (2004). Vector
thiét ké da duoc chuyén vao té bao E.coli kha bién theo phuwong phap Chung
(Chung et al., 1989). Sau d6 céy trai trén moi truong LB ¢6 chira Xgal (5-
bromo-4-chloro-3-indolyl-B-D-galactosidase), IPTG (isopropyl-1-thio-p-D-
galactoside) va ampicillin (50pg/ml). tiép theo, chimg ma d chuyén thanh
cong duoc goi la E.coli IM109/pMD18-T-ITS.

Kits [

Trinh tuy nhan dugc da khao sat va so sanh vaéi cac trinh tu trong co so dir
liéu ngdn hang gen (Genbanks) st dung chuong trinh BLAST. Phén tich
trinh tu dugc thuc hién nho st dung cac chuong trinh SEQBOOT,
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NEIGHBOR-JOIN va DNASENSE cua Philips (phién ban 3.572) sau do
duoc st dung dé thanh Iap ciy quan hé di truyén. Xac minh hé thdng dir liéu
Microseq va so sanh vai cac trinh ty khac thuong dugc st dung trong cac hé
théng DDJB/EMBL/GenBank.

CHUAN BI RNA TONG SO CUA Aspergillus sp. SH-2016

Cac té bao thu nhan dugc thong qua loc, duoc rira hai 1an voi dém
mubi phosphate (PBS, 137 mM NaCl, 2.7 mM KCl, 43 mM
Na,HPO,.7H,0, 1.4 mM KH2P04 pH=7.3) Sau do, lam lanh trong nito 16ng,
ground va chuyén vao mot 6ng nghiém sach chia dém ly giai (6 M
guanidinium hydrochloride, 37.7 M axit xitric, 0.75 M N-lauroyl sarcosine
sodium, 0.15 M B-sulfhydryl ethanol), va acid guanidium phenol chlorofol
theo phuong phap ciia Chomozynsky va Sachi (1987) d4 duoc st dung dé
phan lap RNA tong sb tir Aspergillus sp.SH-2016. poly (A+) RNA da duoc
chon loc tir RNA tong s6 bang cach st dung oligo-dT30 (Promega,
Madison, USA).

TONG HOP ¢cDNA va KHUECH PAI PCR

Mach ¢cDNA dau tién dugc tong hop nhd RT-PCR véi olio(dT)15 sir
dung mRNA dugc phan lap tir Aspergillus sp.SH-2016 theo manufacture’s
procol (Clontech, mountain view, CA, USA). cDNA cua Aspergillus sp.SH-
2016 ma hda cho xylanase d4 dwgc khuéch dai nhd dau 3’ race(Rapid
application of cDNA ends) voi mdi 5’-GCTCCTGTGCCGGAACCTG-3’ va
oligo(dT)15 d& duoc thiét ké dya trén trinh ty cua dau tan clng —-NH; va
cDNA ma héa cho xylanase da dugc cong bo trén ngan hang gen quéc té
(NCBI). Va cau tric cia mRNA va mach cDNA thr nhat déu 1an luot duoc
st dung nhu mach khuan. PCR da dugc thyc hién trong 50ul sit dung may
chu trinh nhiét (Bio-Rad, Hercules, CA, USA). San pham PCR d4 duogc quan
sat trén gel sau khi dd nhuom ethidium bromide 1.5%. két qua 1a cac doan
DNA dugc ndi véi pMDI18-T(takaru, Otsu, Shiga, Nhat Ban) nho st dung
phuong phap nhan dong T/A. vector da thiét ké duoc chuyén vao té bao
E.coli kha bién theo phuong phép ciia Chung (Chung et al.,1989) va sau d6
Cay trai trén moi truong LB c6 chira X-gal, IPTG va ampicillin (50pugml -1).
Tieepstheo, cac chung duong tinh, dugc nhén ra l1a E.coli IM109/pMD18-T-
xynA dd duoc thu nhan. DNA dd dugc doc trinh ty . Trinh tu d@ duoc thu
nhan dugc phan tich nhd sir dung phan mén DNAMEN (ban 4.0 Lynnon,
Biosoft, CANADA) sau d6 dugc khao sat va so sanh véi cac trinh ty trong
co s¢ dir liéu ctia ngan hang gen sir dung chuong trinh BLAST.
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THIET KE VECTOR BIEU HIEN CUA c¢cDNA MA HOA CHO
XYLANASE

guanidinium hydrochloride Poan ORF cua xylanase dugc thu nhan nho st
dung DNA polymerase chiu nhiét (Takara, Otsu, Shiga, Nhat Ban) véi su co
mat cua cac moi S’ATTGAATTCGCACCTGTTCCTGAGCCTG-3’ (c6 vi
tri nhan biét cla E.coR ) va 5-
GGTCTCGAGTGATGAAATTGTAACGGAG-3’(co Vi tri nhan biét cua
Xhol) duoc thiét ké theo trinh ty ciia vector pMD18-T-xynA. San pham
PCR va vector pPICZaA (Novogen, New Canaan, CT, USA) da dugc su ly
V6i enzyme gidi han E.coR I va Xhol, va thu hoi lai nho dién di trén gel
agarose sau d6 dugc ndi lai nhd T4-DNA ligase. Plasmid pPICZaA da néi
dugc bién nap vao E.coli IM109.chon loc nhiing khuan lac don va chuyén
sang mdi truong LB long(3ml) voi lOOpg ampicillin va i qua dém ¢ 37°C
lic manh 200 vong/phut. Gidng nudi cdy dugc sir dung dé tach plasmid
trong moi truong kiém yéu (Sambrock et al.,2001). Plasmid da dugc st ly
v6i E.coR I va Xhol véi muc dich nhan biét cac plamid tai to hop d duoc
tai t6 hop thanh coéng. Sau d6 mot plasmid mang doan gen cDNA
(PPICZaA-xynA) duoc thu duoc, plasmid d3 tai to hop duoc tao dong va
chuyén vao P.pastoris X33 nho tao 16 bang dién (electroporation), ching d4
bién nap duoc chon loc trén méi trudng YPDS.

THAO TAC DNA va BIEN NAP

Thao tac DNA, phan 13p plasmid, va dién di trén gel agarose dugc
thuc hién theo Sambrock (Sambrock et al.,2001). Bién nap vao E.coli dugc
thuc hién theo Chung (Chung et al.,1989).

TINH SACH va BIEU HIEN PROTEIN

TAt ca cac budc tinh sach duge thuc hién & 4°C . Mdi cac khuan lac
don duoc chon lua chuyén vao Sml BMGY trudc khi nuoi céy, va duoc u
qua dém ¢ 30°C. Sau do, ly tam 6000 vong trong 10 phut. Céc té bao duogc
chuyén vao méi truong BMMY 25ml vira cho cam g va biéu hién (for 3
d) thém vao méi truong 250ul methanol, 3 1an mot ngdy. Sau khi biéu hién,
dich 1én men long dugc ly tam & 8000 vOng/10 phit & 4°C. Phan dich ndi c6
chira protein xylanase thd dugc chuyén vao cot NI2+-NTA. Phuong phép
rira va théi cot dugc thyc hién theo hudng dan cia nha san xuét. Protein da
tinh sach duoc bao quan ¢ -80°C trude khi dién di SDS-PAGE va phén tich
céc dic diém hoéa sinh. Nong do protein dugc thuc hién theo phuong phap
Bradford (Bradford, 1976) sir dung abumin huyét thanh bo lam chuan.
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CAC PHAN TiCH HOAH PO XYLANASE

Hoat d§ xylanase dugc xac dinh béng cach do luong duong khur dugc
giai phong tir thiy phan xylan laa mi, yén mach (1% w/v) str dung phuong
phap axit dinitrosalisilic (I\/IIIIer 1959) Hon hop phan tmg gom c¢6 1ml dung
dich hoa tan xylan lia mi yén mach 1% trong dém nitrate S0mM, pH=5
thém vao 1ml enzyme tinh sach ¢ dang 16ng; u ¢ 50°C trong 30 phut. Mot
don vi xylanase duoc dinh nghia 13 luong enzyme can thiét dé phan giai
1pmol xylose tir xylan trong vong mot phut dudi didu kién phong thi
nghiém.

DANG KY TRINH TU

Trinh tu nucleotide duoc ding ky trén ngan hang gen véi ma sb
EU846238 va EU846238.

KET QUA
NHAN BIET CHUNG Aspergillus sp.SH-2016 SINH XYLANASE

Nhan biét chung Aspergillus sp.SH-2016 trén co s& phan tich chi tiét
céc dic diém hinh théi sinh Iy va trinh ty gen ITS rDNA (gen coma s6 ding
ky trén ngan hang: EU846237). Két qua phan tich da chi ra rang ching nay
gidng véi chung A.awamori (tvong dong, 99%/582bps, dua trén ITS rDNA.
///theo phén tich cac ddc diém hinh thai sinh ly ciing nhu so sanh trinh ty gen
ITS rDNA thiy rang chiung Asperrgillus sp.SH-2016 rat giéng voi chung
Aspergillus awamori nén dat tén la Aspergillus awamori SH-2016.

RT-PCR va KHUECH DAI ¢cDNA

San pham duoc khuéch dai voi mdi 5’-
GCTCCTGTGCCGGAACCTG-3’ va oligo(dT)15 dugc dung dién di trén
gel agarose. Cac doan nay duoc khoi phuc va néi véi plasmid pMD18-T-
xynA va duge chuyén vao té bao E.coli IM109 kha bién. mot sé dong duong
tinh (khuan lac khong mau) d4 dugc thu nhan. ba dong trong s6 dé da duoc
thu nhan dé chuan bi mach don cho doc trinh tu. Két qua thu duoc mot trinh
tu khoan 1.6 kb. Phan tich trinh tu str dung phan mén DNAMEN (phién ban
4.0, Lynnon Biosoft, CANADA) da chi ra rang doan dugc khuéch dai chira
mot khung doc mé day du gom 591bp md hda cho 196 axit amin. So sanh
trinh ty twong d6ng thay rang trinh ty ndy giéng voi mot s gen xylanase da
duoc cong bd (X78115,D14848). Aligment result also suggested that the
part or cDNA not containing the upstream sequence has been obtained. Tuy
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nhién vé mit khach quan d& nhan dong duoc gen cDNA c4u triic mé hoa cho
xylanase. Phuong phap nay dé dang hon va ré tién hon 1a thiét ké thu vién
cDNA. Tlep theo, cap moi voi diém nhan biét cia E.coR I va Xhol lan luot
dugc thiét ké va khuéch dai PCR da duoc diéu khién dé chon lya vector tai
t6 hop pMDI18-T-xynA va két qua 13, san pham PCR da dugc dung cho gel
agarose va duoc doc trinh tu.

SU BIEU HIEN va TINH SACH XYLANASE

Rét nhiéu protein can phai hinh thanh cac cau ni disulfide 6n dinh dé
cac nép gap tao thanh dang nguyén thé. Néu khong c6 sy hinh thanh cac cau
noi disulfide on dinh, nhiing protein nay c6 bi dao thdi hogc tich Iy nhu
nhitng thé 4n nhap (thé vui). b6 la diéu khong dé dang biéu hién gen cua
sinh vat nhan chuan trong té bao sinh vat nhin so. Thim chi néu gen nay c
thé biéu hién thi cac san pham nay thuong khong hoa tan va khong thanh
dang hoat dong trong moi truong ndi bao. Dé tao diéu kién thuan loi cho su
biu hién cua xylanase trong céc t& bao chi khong dong nhat (t& bao co
ngmn gbc khac nhau) ching toi da biéu hién xylanase nay trong P.pastoris.
Pong thoi, pPICZaA vector véi trinh ty tin hiéu la nhan t6 o da duoc su
dung cho su biéu hién. Cac san pham duge biéu hién trong té bao chu co thé
duoc van chuyén ra moi truong va trinh tu tin hiéu cit nhd hé théng nhan
biét tin hiéu ctia t& bao chu sau d6 san pham dugc biéu hién sau khi protein
tai tao lai cac nép gip thanh dang hoat dong. Cau tric cua gen xylanase
(duoc dang ky trén ngan hang gen voi ma sé: EU846238) dd duoc xir 1y véi
enzyme giéi han dugc nhan dong st dung vector biéu hién pPICZaA. Ban
d6 plasmid tai to hop duoc chi ra trong hinh 4. sau d6, plasmid nay dugc
chuyén vao céc té bao E.coli IM109 kha bién va dugc nhan dong. Sau khi ly
trich, plasmid tai t6 hop chira dung cdu tric gen ma hda xylanase d& dugc
nhan dong. Két qua doc trinh tu plasmid tai to hop da chi ra rang gen dich d3
duoc thu nhan.cudi clng plasmid pPICZaA-T-xynA dd duoc tao dong nho
Sac I va duoc chuyén vao P.pastoris X33 va mot sd ching bién nap thanh
cong da dugc thu nhén trén moi truong chon loc nhitng khuan lac don duoc
chuyén sang méi truong BMMY sau d6  khoang 24 gio rdi thu nhan té bao
nho ly tdm 6000 vong trong 5 pht. Cac té bao dugc tai sinh lo ling trong
moi truong BMGY va duoc cam tng boi 250u]1 methanol thém vao ba lan
trén mot ngdy. Sau cam ung, ta thu dich n6i nho ly tim 6000 vong va hoat
d6 cua enzyme d3 dugc xac dinh. K&t qua chi ra trong bang 1. Két qua nay
chi ra rang hoat tinh ctia xylanase da dugc biéu hién thanh cong trong nghién
ctru ndy. Sau khi biéu hién xylanase dd duoc tinh sach st dung cot NI2+-
NTA. Enzyme d3 duoc giir & 4°C trong glycerol 20 % trong vai tuan. dién di




huaducthai@gmail.com hoac Vietnam.biotechnology@gmail.com

SDS-PAGE enzyme tinh sach da thu duoc mét bang cé kich thude xap xi
21kDa.

ANH HUONG CUA pH TOI HOAT TiNH CUA XYLANASE
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Cac phan giong nhau cta enzyme tinh sach duoc hoa tan trong céac
dém khac nhau

Sau d6 do hoat d6 twong ddi con lai dé danh gia su anh huong cua pH trong
cac diéu kién thi nghiém chuan. Trong thi nghiém nay dém gdém co axit
xitric NaHPO (pH 3.4-8.0) va Tris-HCI (pH=7.2-9.1) v6i nong d6 100mM
st dung cho mdi lan. sau khi 0 v6i cac dém pH khac nhau d4 kham pha ra
rang xylanase thé hién trong khoang pH=3-8 nhung thé hién hoat tinh cao
nhat & pH=4. Két qua chi tiét & hinh 6.
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ANH HUONG CUA NHIET PO TOI HOAT TiNH CUA XYLANASE

Danh gia anh huong cta nhiét do 1én hoat tinh cua enzyme, enzyme
da duogc st ly trude ¢ cac nhiét d6 khac nhau tir 20-85°C. Hoat tinh du (con
lai) twong d6i dd duoc x4c dinh trong cac didu kién chuan phong thi nghiém.
Hoat tinh ciia enzyme ma d4 thir nghiém dudi cac diéu kién phan ting gan
nhu 1a 100%. Hoat tinh cua enzyme giam cham tur 20-60°C, giam manh &
70°C, va gan nhu mat hoat tinh & 85°C. nhu vay enzyme ndy da nhay cam
v6i nhiét d¢. Chi tiét xem hinh 7.

ANH HUONG gJUA ION KIM LOAI VA CAC TAC NHAN KHAC PEN
HOAT TINH CUA XYLANASE

Nhitng anh hudng ctia cac ion kim loai khac nhau va cac tdc nhén
khac dén hoat tinh cua xylanase tinh sach da duoc kiém tra béng cach u
nhitng enzyme nay Vvoi sy ¢c6 mat cia cac tac nhan ¢ 40°C trong 1 gio. Hoat
tinh tuong ddi dd dugc khao sat theo phuong phap chuan. Hoat tinh cta
xylanase tinh sach da bj tc ché boi mot sd ion kim loai nhu Hg2+, Cu2+,
Ag+, Fe2+, Co2+, Mn2+, va Zn2+. Tuy nhién, Ca2+ va Mg2+ co thé tac
dong t61 xylanase. Xylanase da bi anh hudéng manh nhat béi EDTA, kim
ham 83.4%. Két qua chi tiét chi ra trong bang 2.

XAC PINH CAC THONG SO PONG HOC

Gia tri km can bang Michaelis va Vmax cia xylanase dd duoc xéac
dinh boi thir nghiém enzyme tinh sach vé&i gia ting ngiu nhién nong do
xylan lGa mi tur 0,5-0,8mg.nhiét do, pH, va lugng enzyme da dugc gilt cung
diéu kién nhu hoat tinh enzyme chuan d& dugc mé ta & trén. Gia tri km va
Vmax cho xylanase d& dugc tinh toan dua trén dd thi Lineweaver-Burk (tur
1979). Céc gia tri km va Vmax da dugc tinh toan 1a 6.6mg/ml va 982umol
khir duong xylose min™, mg™, protein theo thi tir . trong su thiy phéan xylan
[Ga mi.

THAO LUAN

Xylanase la polimer sinh hoc giau thir hai chi sau cellulose. Va la mot
loai polysaccharide hemicellulose chinh dugc tim thay ¢ thanh té bao thyc
vat (Timell, 1967).xylanase da thu hit duoc nhiéu nghién ctu boi vi tiém
nang tmg dung trong cong nghi¢p cua chung. VD: xylanase duoc su dung dé
lam tang chat lugng va tang két cdu cla cac san pham banh mi, khir duoc
mot lugng Clo can thiét dé 1am trang bot gidy va lam gia ting chat luong
dinh dudng trong khau phan n cia gia cAm (Gilbert v Hazewood, 1993).
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Nghién ctru ndy nhim muc tiéu phan lap cc chung vi sinh vat c6 thé
san xuat xylanase cho nhu ciu cong nghiép. CAc chung vi sinh vat khac nhau
dugc phan 1ap tr miu dit nho nudi cdy lam giau. Chuing Aspergillus
awamori SH-2016 c6 kha nang sinh mot lugng 16n xylanase d@ dugc phan
lap va lya chon nhu 1a mot ching t6t nhat cho nhitng nghién ciru tiép theo
ctia chung toi. NGi chung, céc vi sinh vat duoc giéng nhau trong nhiing dic
diém hinh thai.

AT GGCACCTGTT O TGAGCCTGTTTTRAGTTTCARGAT CTGUTGGUR TTARTTRACGT AT AR

1 M A P VvV P E P VL ¥V 5 B & A G I N Y W O
61 AT R TAR T TAGCETGAT TTCACTTACGATGARRCTGCCGECACATTTTCAATG
21 M ¥ MW I MW 1 G b F T ¥ B E 5 A G T F 5 M
121 TATTGECEAGEATCECET TTCTTCCGAT TTTGTCGTTGGAT TERET TEGACARCAGETTCAR
41 ¥ W E D G ¥ 5 5 D F v ¥ &6 L & W T T & §
121 AGTAR GUTATCACCTAT TCAGCAGAGTAC TG CAGT GECTUTTUCATU TTAROCT TGO
b1l = W & I T ¥ 5 A E ¥ 5 A & G 5 5 5 ¥ L &
241 GTATATGLEGTHGETGAAC TATC R ARG CGAGTATTACATALGT GEAGEAT T A AR
gl A ¥ ¢ WV N Y F Q A E ¥ ¥ I 7 E D Y &G D
301 TRCARCCCCTGCAGTTCCGCARC TACTC T TEGAAC TETC TACTCAGRCGGATCTACTTAC
101 ¥ MW F [ 3 5 A I < 3 LY 1} = D a3 I Y
34l CRAGTCTGTACAGARTACTAGARACTAATGAGCCAT CCATCACAGGETACTTCCACGTTTACT
121 g v . T D T R T W E F 5§ I T & T 5 T F T
121 CARATACTTOTC TG T TAGAGAGTCCACGAGRACGTCOGGLACGGTTACCGTAGT TARCCAL
141 2 ¥ F 5 VW R E 5 T R T S5 6 T ¥V T V L N H
181 TTTART T T T GGG CCAACATGEATTTGGTAACAGTGAT TTCRAT TACCAGGTGAT GGET
141 F W F w »n ¢ H G F G W &5 D F B ¥ Q¢ Vv M &
541 GTTERAGCCTGGAGTGECGCAGETTCAGCCTCCGTTACARTTTCATCATAG

131 vV.E & W 5 & & & 5 A 5 ¥ T I &5 5 *

Figure 2. Nucleotide sequence of xylanase and its deduced amino acid.
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Figure 3. Schematic diagram of expression construct.
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Figure 4. Agarose gel electrophoresis of resulting
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Figure 5. SDS-PAGE analysis of purified xylanase. 1. The purified
xylanase. 2. Molecular mass marker proteins.
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PCR fragment (Lane 1). Lane 2: Molecular weight  gjgyre 6, The influence of pH on xylanase activity.

Table 1. Activity of recombinant xylanase.

Strains/plasmid/inducer Activity{U/mL)
F. pastorns 0
P. pastoris /pPICZaA-xynA 10.08
P, pastoris /pPICZaA-xynA/methanaol 121.24
P. pasioris /pPICZaA-xynA/methanaol 109.31
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Figure 7. The influence of temperature on xylanase activity.

Table 2. Effect of mefal ions and some chemicals on

xylanase activity®.
Concentration Relative activity
Chemicals (mM) (%e)
Mone 100
EDTA 1 16.6
CoCla 1 98.7
FeClz 1 71.33
CaCla 1 115.33
MgCl 1 110.76
MnS0y 1 74.54
ZnS0y 1 98.42
AgNO; 1 33.9
HgzCl: 1 26.5
CuS0, 1 90.25

‘Enzymes activities wera determined in the presence of an
additional test chemical substance under the standard assay
conditions.
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Tuy nhién, nhitng phuong phap nhan biét nay thudng 1a ¢6 van dé vi
c6 thé co su khac nhau hinh thai/biotypes (morpho/blotypes) trong cung mot
loai duy nhat. nguoi ta ciing mat nhidu thoi gian va ky ning can thiét.
phuong phap phan tich trinh ty DNA 1a mot phuong phap khach quan,

, va 1a phuong phap nhan biét nhanh chéng vi viy duoc ngudi
ta su dung rong rdi. Trong cach tlep can sinh hoc phén ttr ndy, chién lugc
cta chung toi da nhan biét dugc soi nAm khir triing nhd két qua so sanh trinh
tu rDNA ciing nhu phén tich ciy phat sinh duoc thuc hién trong mét s6 pha
Cua cac giai phap phan loai khac nhau (Liu et al., 2008).

Phuong phap PCR da dugc su dung rong rdi cho viéc phan tich vung
riboxom dic trung ciia cac lodi ndm khic nhau (Gardes va Bruns, 1993).
Céu trac riboxom cua ca thyc vat va nam 1a cum nhitng ving gen lap lai
(Erland et al., 1994). Tach ving ITS tir gen 17S va 25S ¢6 thé duoc khuéch
dai nhd cac moi dic hiéu duoc neo hai don vi ndy. Pa hinh ving ITS hay
duoc sir dung dé phan loai nhung ngay nay né thuong dugc sir dung dé nhan
biét cac lodi nam gidng nhau.trong nghién ctru nay chung t6i da két hop
phuong phap so sanh dic diém hinh théi, sinh Iy dé nhan ra vi tri di truyén
clia cac chung sinh xylanase duoc phan lap. ngdy nay, ¢4 nhiéu gen xylanase
d4 duoc phan 1ap va dugc phan tich dic diém (Ghost et al., 1993; Haltrich et
al., 1996; Ito et al., 1993; Ziaie-Shikolaee et al., 2008). Hon nita mot sb sinh
hoc phan tir ciia nhitng enzyme nay dd dugc nghién ctru (Alam et al., 1994;
Eliger et al., 1994; Patel va Ray et al 1994; Tsujibo et al., 1990; Wang et
al.,1993; Moreau et al., 1994; Kulkarni et al., 1999). Trong nghién ctru nay,
mot chang méi A.awamori SH-2016 méi dugc phan lap va nhan ra 1a c6 thé
sinh xylanase, gen ma hoa xylanase da dugc nhan dong va biéu hién thanh
cong, gen ma d& sinh mot lugng 16n xylanase.

Mot s ion cd thé anh hudng dén hoat tinh cia xylanase mot s6 ion
kim loai da chi ra rang c6 anh huong bén viing trong cac phan Gng c6 mit
xylanase xuc tac. Mot trong cac ddc diém tha vi cta enzyme nay 1a pH tét
nhat cho xylanase tai t6 hop khoang 5.0. khi d6 c¢6 hoat dong thily phan hiéu
qua, lGa mi gan 4.5. & pH nay 13 khoang hoat dong t6t nhat ctia xylanase d4
dugc phan lap tir vi khuan.diéu nay da goi ¥ mot 1an nita ring xylanase tir
Aspergillus awamori SH-2016 c¢6 thé c6 loi dé tiéu hoa luong xylan du cd
trong da day dong vat dudi diéu kién acid. Pong thoi enzyme nay nhay cam
V6i nhiét d6. Pé cai thién tinh chiu nhiét va hoat tinh cua xylanase (mg dung
trong cong nghlep Xylanase c6 thé dugc cai bién nho thiét ké hop 1y protein
hoic cai bién truc tiép sy tién 'hoa phan tu cua protein (Miyazaki et al., 20006;
Liu et al., 2006) dang duoc tiép tuc trong cac nghién ciru tiép theo Cua ching
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toi. Cac thi nghiém xac dinh dac diém da thu duoc mot luong 16n thong tin
lién quan den sinh hoa cua xylanase nay da dwa ra mot kha ndng cho loai
xylanase nay c6 thé tng dung trén cong nghiép.

C6 nhiéu loai nim men trong céng nghiép d& duoc st dung nhu
nhitng hé théng tai to hop dé san xuét xylanase (Damaso et al., 2003).
Nhiing loai sinh vat ndy c6 thé thao tac di truyén dé& dang véi kha niang thyc
hién nhiéu cai bién sau dich ma trong nhiéu sinh vat nhan chuin (Cereghino
et al., 2002). Mot trong nhitng hé théng thuong duoc sir dung 12 ndm men
Pichia pastoris. Nhitng sinh vat ndy chiém ti 1é phan b6 trong té bao chu dé
cho biéu hién va san xuét xylanase(Berrin et al., 2000). Quan trong nhat né
c6 thé phat trién thuan loi trong mdi truong don gian va ré tién va khong tiét
bat ky mot loai xylanase ndi bao nao (Berrin et al., 2000). Trong thi nghiém
nay, xylanase tir A. awamori SH-2016 d4 duoc nhan dong va biéu hién thanh
cong ¢ Pichia pastoris. Sy biéu hién qua muc cua loai xylanase nay s& lam
cho su hleu biét vé cdu tric ciia enzyme duoc dé dang hon va c6 thé dan dén
san xuat mot luong 16n xylanase xtc tac sinh hoc hiéu qua.

LOI CAM ON

Nghién ctru nay dwgc su hé trg ciia chuong trinh nghién ctru ciia s6
khoa hoc cong ngh¢ tinh Cat La&m (No[S6]. 2000567-1) va Quy Khoa hoc tu
nhién cia Tinh Chidt Giang (s6 Y506136).
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