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ABSTRACT

Cellulase is an important enzyme that plays a role in cleaving B-1,4 glucoside on cellulose to
release glucose, which is of economic value and can be applied in many different fields. The
1545 bp endoglucanase gene mined from goat rumen's bacterial metagenomic data was expressed
in Escherichia coli Rosetta2. In this study, the recombinant endoglucanase was purified by
his-tag affinity chromatography with differrent processes, such as using phosphate buffer with or
without sodium cloride, pretreatment of samples with ammonium sulphate before supplying into
affinity column, using various concentration of imidazole for washing... Finally the endoglucanse
was sucessfully purified by his-tag affinity column using sodium chloride-free phosphate buffer
of which 150 mM and 400 mM imidazole were used for washing and enzyme elution,
respectively. The resulting enzyme showed its high purity of 99%. CMC plate assay confirmed
that although less active than commercial cellulase (Sigma), the recombinant cellulase
hydrolyzed CMC to form a clear zone (halo) around the well. The purified enzyme is capable of
using as material for further analysis.
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TOM TAT

Cellulase 1a enzyme quan trong cat lién két p-1,4 glucoside trén phan tu cellulose dé giai
phong ra duong glucose, la chat cé gia tri kinh té va c6 thé tng dung trong nhiéu linh vuc khac
nhau. Gen ma héa cho endoglucanase khai thac tir hé vi khuan séng trong da co dé co chiéu dai
1545 bp da dugc biéu hién thanh cong trong Escherichia coli Rosetta2. Trong cbng trinh nay,
endoglucanase tai t6 hop da duoc tinh ché bang cot sic ky 4i luc v01 his-tag véi cac phuong
phap khac nhau nhu st dung dém phosphate ¢6 hodc khong c6 mudi natrl clorua, so ché mau
véi ammonium sulphate truéc khi dua mau 1én cot, sir dung cac ndng do khac nhau cua
imidazole trong qua trinh rira. Cudi ciing, endoglucanase di dugc tinh ché thanh cong bang cot
sdc ky ai luc his-tag véi dém khong c¢6 mudi NaCl, st dung imidazole 150 mM cho phan doan
rira va enzyme dugc thu lai trong dém chira 400 mM imidazole. Enzyme tai t6 hop sau tinh ché
c6 do tinh sach 18n tai 99%. Két qua kiém tra hoat tinh cua cellulase tai to hop trén dia thach
da cho thay mac du hoat tinh kém hon cellulase thwong mai (Sigma) nhung enzyme da thiy
phan CMC tao thanh mot vong sang quanh giéng. Enzyme tinh ché co thé duogc st dung lam
nguyén liéu cho cac nghién ciru sau hon.

Tir khéa: Escherichia coli Rosetta2, Carboxymethylcellulose (CMC), endoglucanase tai to hop,

vong thity phan co chét, tinh sach protein.

*Pja chi lién hé email: dohuyen@ibt.ac.vn
MO PAU

Cellulose la nguyén ligu sinh hoc co
ngu0n goc tu nhién ddi dao nhét va la thanh
phan chinh cua sinh khéi thuc vat. Viéc st
dung ngu0n nguyén li¢u nay dem lai lgi ich
kinh té phan lon phu thuoc vao téc do thay
phan lignocellulose dé tao ra cac chat trao doi
va nhién liéu sinh hoc nhu con sinh hoc thé hé
thur hai, xilytol, glucose. Co ba loai enzyme
chinh tham gia vao viéc thuy phan cellulose
thanh duong glucose do la
B-1,4-endoglucanase; B-1,4-exoglucanase va

74

B-glucosidase va ca mot phuché cac enzyme
cellulase (Pandey et al., 2014). Enzyme B-1,4-
endoglucanase la mot thanh vién trong ho
cellulase. Cellulase xtic tac thuy phan moi lién
két B-1,4 glucoside trén phan tir cellulose dé
giai phong ra duong glucose. Day la enzyme
duoc nhleu nha khoa hoc phén Iap va Xac dinh
dic diém tir cac dbi twong nhu vi khuan, nam
va dong vat (Lynd et al., 2002). Trong do,
cellulase cua vi khuan ngay cang duoc chu y
hon do chang ¢ toc do sinh truong nhanh, tao
ra mot phuac hop nhiéu enzyme va chang cé
kha nang sinh séng trong cac diéu kién khic
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nghiét (Maki et al., 2009). Cac nghién curu da
tﬁp trung tim kiém céac nguén enzyme moi co
tiém nang st dung trong cong nghi¢p nhu
cellulase cua vi khuan sbng trong rudt mai, da
co dé va cac ddi tuong khac. Viéc tim kiém
cellulase c6 hoat tinh cao, biéu hién ching &
trang thai tan trong cac hé thong vat chii va
tinh sach chung co y nghia quan trong nham
dinh huong lya chon enzyme phu hgp trong
cong nghiép.

Enzyme tao ra tir cac hé théng vat cha
dung cho muc dich xac dinh dic diém, nghién
cru cAu trac can thiét dugc tinh sach. Viéc lya
chon phuong phap tinh sach chu yéu phu
thugc vao kha nang hap phu, khéi lwong phan
tir va dic diém cta enzyme. Trong do, sic ky
ai lyc 1a k¥ thuat dya vao kha nang lién két
dac hiéu va thuan nghich cua mot enzyme gén
v6i phdi tir 1ién két ddng hoa tri véi chat mang
chta trong cot sic ky. Uu diém cua phuong
phap nay la cho phép thu dugc enzyme c6 do
sach cao trong khoang thoi gian ngan. Dé sir
dung ky thuat nay, enzyme dugc thiét ké co
kha ning bam ai lyc 1én chat gia nhu gin
thém dudi his-tag vao ddu N hodc dau C.
Enzyme duogc gitr lai trén cot, con nhirng
protein khac khéng co6 duoi his-tag sé duoc
rira troi. Cudi cung, enzyme dugc thu lai bang
cach st dung dém co nong d6 mudi cao, thay
d6i pH dém. Céc loai dém phd bién dung cho
sdc ky 1a tris, phosphate hodc acetate co chtra
tr 50500 mM NaCl. Tuy nhién, hi€u qua
bam clia enzyme con phu thudc vao thanh
phan dém, pH, dac dlem caa enzyme. Do do,
v6i mdi loai enzyme can c6 mot phuong phap
tinh ché phu hop.

Trong bai bao nay, chang tdi trinh bay két
qua cua viéc lya chon cac diéu kién tinh ché
enzyme endoglucanase tai t6 hop co6 nguon
gdc tir vi khuan song trong da co dé da duoc
biéu hién thanh céng ¢ té bao Escherichia coli
Rosetta2 (DE3) (Nguyen et al., 2019). Sau d6
enzyme duoc loai muoi va klem tra so bo kha
ning thay phan co chit CMC
(carboxymethylcellulose) trén dia thach. Két
qua nay 1a co s& can thiét cho nghién ctru dic
tinh enzyme, xem xét kha nang tng dung
enzyme trong thuc tién.

VAT LIEU VA PHUONG PHAP NGHIEN
cuu

Chung Escherichia coli Rosetta2 tai t6
hop mang vector pET22SUMOegc2 (Nguyen
et al., 2019) do phong Ky thuat di truyen
Vién Cong ngh¢ sinh hoc tao ra, duoc dung dé
biéu hién gen endoglucanase. Cot sic ky 4i
lyc HisTrap 5 ml va c6t PD-10 (Amersham
Bioscience, Anh) Ian lugt dugc st dung dé
tinh che va loai mudi cho mau endoglucanase
tai to hop. CMC (C9481, Sigma) dung lam co
chat xac dinh hoat tinh cua endoglucanase
trén dia thach. Cellulase (C9748, Sigma) duoc
dung lam ddi ching duong. Cac hoa chat khac
dung trong thi nghiém dugc mua cta Merck
(buc) va Thermo Scientific (Hoa Ky).

Tinh ché endoglucanase tai té hep bang sic
Ky ai luc

Su biéu hién cua endoglucanase (EGC2)
tai to hop & té bao Escherichia coli Rosetta2
duoc tién hanh nhu Nguyen va dong tac gia
dambta (Nguyen etal., 2019). Mot cach ngan
gon, dich nubi Cay qua dém cua ching
Escherichia coli tai té hop duoc chuyen sang
200 ml LBamp sao cho ODeoo ban dau khoang
0,1. Khi mat d6 té bao ODsgo~0,4-0, 6, cam
tng biéu hién EGC2 ¢ 25°C voi nong do
IPTG la 0,25 mM. Té bao duoc thu lai sau 5
gio dé nghién cau tinh ché enzyme.

Chuyen 15 ml dich té bao c6 ODeoo~10
vao ong falcon loai 25 ml. Tién hanh pha té
bao bang song siéu am trong 9 phut. Ly tdm
dich pha t¢ bao 8.000 vong/phut trong 10
phut, thu pha tan chira EGC2. Dich sau khi
thu c6 thé duoc st dung tryc tiép dé tinh ché
enzyme theo phuong phap sau: Bom toan bo
15 ml dich pha tan Ién cot HisTrap 5 ml truéc
do6 da can bang voi dém PBS 50 mM (pH 6 8)
€O chira hoac khong chira 500 mM NacCl, va
20-50 mM imidazol. Thu dich trong lic bom
mau (F) dé kiém tra mic do6 bam cua
endoglucanase. Sau do rira protein tap lan luot
bang 50 ml d¢ém PBS chua imidazol c6 ndng
do la 50 mM, 100 mM hodc 150 mM. Thu cac
dich ria dé klem tra protein di ra khoi cot (W1
va W,). Tiép theo, day EGC2 bam trén cot
bang 25 ml dém PBS chia 400 mM imidazol,
thu chung vao cac 6ng Eppendorf (2 ml/4ng).
Ngoai ra, dich té bao sau khi siéu 4m duoc so
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che bang tiia phén doan voi (NH4)2$O4, sau do
tiép tuc tinh ché bang cot sac ky ai luc voi
histidin. Cu0| cung, can bang cot véi 25 mi
dém gan mau trude khi tinh ché lan tiép theo.
Cac phan doan chua endoglucanase tinh sach
duoc gop lai va loai muoi bang cot PD-10
theo hudng dan cua nha san xuat.

Danh gia d§ sach cia endoglucanase tai t6
hop bang phin mém Quantity One

Pay 1a phan mém online cua Bio-Rad cho
phép danh gia do tinh sach cua mot mau
protein dugc nhuém mau. Nguyén ly cua
phuong phap la danh gia do tinh sach thong
qua lugng protein dich (d¢ dam cua bang
protein dich) so vai lugng protein tong so (do
dam cua cac bang protein) trong mdi giéng.
Mau enzyme sau khi tinh sach dugc dién di
trén gel polyacrylamide cing voéi thang chuan
protein. Sau do, gel dwoc nhuom bang thudc
nhuom comassie, rira sach va dua lén may
scan dé quét. Ché dd quét dugc cai dat sao
cho chat hmng anh tot nhat Sau do, anh quet
dugc dua ve ché do6 den tring va Chuyen vao
phan mém Quantity One version 4.6
(https://quantity-one.software.informer.com/
4.6/). Bang phan mém nay, luong enzyme co
trén gicng chay dugc nhan biét va quét de
dinh luong twong d6i véi enzyme tong sb
thong qua do dam cua cac bang. Do sach cua
enzyme tai to hop duogc tinh bang ty I¢ gitra
lugng protein dich trén Iugng protein téng s6
& mdi giéng.

Kiém tra so bd hoat tinh thity phan co chét
cua endoglucanase trén dia thach

Nhé 200 ul dich endoglucanase tinh sach
duoc loai muoi vao mét gieng cua dia thach
chira 0,5% CMC. Dong thoi nho cuing mot thé
tich cac mau doi chung duorng (cellulase cua
Sigma,~1U) va dbi ching am (dich pha tor té
bao khong cam ung IPTG) vao cac gieng con
lai. Sau khi 1 dia ¢ 37°C khoang 24 gi¢ tao
diéu kién enzyme thim sdu vao thach va thay
phéan co chat, dia dugc nhuém véi Congo red
0,1% rdi rira lai bang dung dich NaCl 1 M.

KET QUA VA THAO LUAN

Gen ma hoa cho endoglucanase c6 nguon
gée tir Vi khuén da co dé co chiéu dai 1.545 bp
duoc t6i vu ma bd ba (gen egc2), téng hop
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héa hoc va dua vao vector biéu hién
pET22SUMO. Enzyme endoglucanse
(SEGC2) da duoc biéu hién thanh cong trong
t¢ bao Escherichia coli Rosetta2 voi khoi
luong phéan tir khoang 70 kDa (Nguyen et al.,
2019). Trong nghién ctu nay, chang toi tr1nh
bay viéc lya chon diéu kién dé tinh ché
enzyme tai to hop va klem tra so bd hoat tinh
ctia enzyme trén co chit CMC.

Tinh ché SEGC2 biang dém phosphate c6
chira NaCl 500 mM

Tinh sach enzyme la qué trinh phéan tach
enzyme do6 tor mot phic hop protein trong cac
té bao. Thong thuong, qua trinh tinh ché s&
dua vao kich thudc protein, cac dac tinh ly
hoa hay twong tac ai luc cua protein. Theo
thiét ké, phia truéc endoglucanse la protein
SUMO co6 gén 6 géc histidine thuan tién cho
viéc tinh ché bang sac ky ai lyc. Tuy nhién,
hiéu qua tinh ché con phu thuoc vao dac diém
protein, thanh phan dém, néng d6 mudi, cac
budc tién xir Iy mau.

TS F W, W, E, E, E;, E,M kDa
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Hinh 1. Anh dién di endoglucanase tinh ché
bang dém phosphate chtra 500 mM NaCl st
dung sac Ky ai lyc voi hexa-histidin
Ghi chd: TS: Protein tong sé pha tan; F: dich thu
trong khi bom mau Ién cot; Wi-Wa: lan luot la
dich rira cot bang dém phosphate chtra 50 va 100
mM imidazol; E;-E4: cac phan doan thu miu &
nong d6 300 mM imidazol; M: thang protein

chuan (Fermentas, SM0431)

bém phosphate c6 chtra NaCl 500 mM da
ting duogc sir dung dé tinh ché rat thanh cong
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interleukin-11 (Nguyen et al., 2018). Bém nay
dugc thu nghiém dé tinh che endoglucanase,
su dung dém gin, dém rira va dém thu lan luot
co nong d6 imidazol 1a 50, 100, 300 mM. Két
qua cho thay endoglucanase duoc thu lai voi
ham lugng rat thap va con kha ban (hinh 1).
Lap lai thi nghiém nay va st dung dém
phosphate 20 mM, ching toi cung khong thu
dugc enzyme nhu mong mudn (Két qua
khong dugc trinh bay).

Tinh ché SEGC2 bing dém phosphate
khong chira NaCl

kDa

M TS F W, W, E, E, E;, E, E E
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Hinh 2. Anh minh hoa endoglucanase duoc
tinh ché bang sac ky ai luc sir dung dém
phosphate khdng chira NaCl

Ghi chi: TS: Protein téng sb pha tan; F: dich thu
trong khi bom mau Ién cot; Wi-Wa: lan luot la
dich rira cot bang dém phosphate chira 50 va 100
mM imidazol; Ei-Es: cac phan doan thu
endoglucansed nong d6 300 mM imidazol; M:
thang protein chuan (Fermentas, SM0431).

bém phosphate chura nong d6 mudi cao co
thé anh hu’o‘ng dén ai luc cua enzyme véi chat
gia va cling anh hudong dén hoat tinh enzyme
sau khi tinh che Vi vay, ching t6i da thu
nghiém tinh ché SEGC2 bing dém khong
chtra mubi NaCl. Mau sau khi dua 1én cot
dugc rira bang dém phosphate c6 chira 50 va
100 mM imidazol, enzyme duoc thu lai bang
dém co6 chira 300 mM imidazol. Két qua so
v6i dém c6 chira NaCl 500 mM thi dém nay
da cho kha néng thu hdi enzyme tot hon, va
enzyme c¢6 d sach cao hon (hinh 2). Tuy
nhién, hinh anh dién di cho thiy enzyme van
con 1an kha nhiéu protein khac cua ching chu

mac du enzyme trén cft da duoc rira voi dém
6 chira néng do imidazol tang dan tir 50 dén
cao nhat 1a 100 mM. Véi do sach nay thi
enzyme chua dam bdo cho nghién ctru tinh
chat do vay chung t6i da thir phuong phap
tiép theo do6 1a khao sat tiia phan doan mudi
amonium phosphate truge khi dua protein 1€n
cot sac ky ai luc.

So' ché SEGC2 bing ammonium sulphate
va tinh ché bang sic ky ai lwc His-tag

Dau tién, chung tdi so ché dich pha tan
nhim loai bét protein tap trudc khi dua
endoglucanase Ién cot sic ky. Dich protein
tong s6 dwoc bd sung mudi (NH4)2S04 t6i
nong do 35%. Sau khi ly tdm loai tua, pha tan
dugc bo sung tiép (NH4):SOs dén nong do
65%. Két qua dién di protein trén hinh 3a cho
thdy khi bd sung 35% muébi, kha nhiéu protein
tap da tua lai va tach khoi pha tan chua
SEGC2 (giéng Pss). Khi nang nong d6 mudi
Ién 65%, SEGC2 va nhitng protein khac ling
xudng tach khoi pha tan. Chung dugc hoa tan
lai bang dém gin mau, chta phan l6n la
SEGC2 (giéng Tes). Dung dich nay duoc bom
Ién cot sic ky va rira bang dém co chua tir
50 mM dén 300 mM imidazol. Két qua cho
thdy & lan tinh ché tha nhit SEGC2 bam chua
hiéu qua nén mot sé phan tir bi thoi ra khoi cot
(giéng F). Khi nang dém c6 ndng d6 imidazol
Ién 500 mM, SEGC2 duoc thdi ra ¢ phén
doan E; va tap trung nhat ¢ Ee-E7 (hinh 3a).
Nhu vay, bang phwong phap tia mudi phan
doan, nhiéu protein tap da duoc loai bt trudc
khi tién hanh sic ky ai luc dé thu duoc
SEGC?2 tai t6 hop. Tuy nhién, khi lap lai qua
trinh sac ky nay lan thir hai, chung t6i nhan
thiy rang hiéu qua thu hdi SEGC2 giam di
dang ké, SEGC2 khong bam 1én cot va phan
I6n bi rira trdi (Giéng F, hinh 3b). Do d6, bang
SEGC2 & cic phan doan E;-Eg rat mo nhat.
Hién tuong nay xay ra tuong tu ¢ Cac 1an tinh
ché tlep theo. Nguyén nhan c6 thé do cac
budc tién xu ly mau bang (NH4)2S04 da lam
cho mét sb protein ¢ trang thai khéng on dinh,
chang dé bi tua va gay ach tic trong cot, can
tro @6 bam cua SEGC2. Do d6 SEGC2 bi rira
trdi trong lac bom mau.
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Hinh 3. Anh minh hoa  endoglucanase dugc Xur ly bang mudi ammonium sulphate va tinh ché
bang sac ky ai lyc ¢ lan thir nhat va thir hai (a va b)
Ghi cht: M: thang protein chuin (Fermentas, SM0431); T: protein & pha tan; Pss: protein taa & nong do
35% (NH4)2S04; Tes: protein tia & 65% (NH4)2SO4 dugc hoa tan bang dém gan mau; F: dich thu trong
khi bom mau lén cot; W-W1-Wo: lan luot la dich rira cot bang dém chira 50, 100 va 300 mM imidazol;
E1-Eq: céc phan doan thu mau bang dém chira 500 mM imidazol.

Tinh ché SEGC2 bang cdt sic ky ai lue
Histag, dém rira chira 150 mM imidazol va
dém thu chira 400 mM imidazol

Do so ché mau bang (NH4).SO, khong
hiégu qua nén chang t6i tinh ché lai
endoglucanase bang cach bom tryc tiép mau
Ién cot va rira protein tap bang dém chaa 150
mM imidazol. O lan tinh ché nay, SEGC2
bam kha t5t nhung van con théi ra trong hic
bom mau va ria mau (Giéng F va Wi, hinh
4a). Khi ting imidazol 1én 400 mM, SEGC2
bi day ra, baing SEGC2 rat tap trung va kha
sach (E2-E7). Qua trinh tinh ché nay duoc lap
lai thém 2 lan van thu dwoc sic ky do tuong
tu. Nhu vay, qua thi nghi¢m tinh che co thé
thay rang viéc tién xa ly mau bang
ammonium sulfate c6 thé anh huéng dén do
bén cua endoglucanase. Enzyme dé& bi tua va
gay 4ch tic trong cot. Do d6 chung t6i da st
dung dém chwra imidazol co6 nong d6 tang dan
tr 300 mM dén 500 mM nhung enzyme van
thdi ra mot cach khong tap trung (hinh 3).

Viéc khong xa Iy mau protein tong s6
bang cach tua mubi co thé han ché sy thay doi
cAu truc cia enzyme va enzyme & trang thai
ddng nhat hon. Do d6, chi can ting ndéng do
imidazol t&i 400 mM, endoglucanase da dugc
thoi ra tap trung hon va thu dugc nhiéu
protein hon (hinh 4a). Két qua danh gia do
sach clia enzyme sau tinh ché bang phan mém
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QuantityOne cho thdy enzyme ciing c6 do
sach trén 99% (hinh 4b). Nhu vdy enzyme
endoglucanase da duoc tinh ché thanh cong va
¢6 do6 sach cao.

Cac phan doan thu mau duoc gop lai va
loai mudi bang cot PD-10. Anh dién di cac
phan doan sau khi loai mudi trén hinh 4c cho
thiy bang SEGC2 co d6 sach cao, tap trung
dan tir phan doan 3—6 va giam dan & phan
doan 9 (hinh 4c). Nhu vy, endoglucanase tai
t6 hop di duogc tinh ché va loai mudi thanh
cong trude khi kiém tra so bo hoat tinh cua
enzyme nay.

Tinh ché protein la budc can thiét dé co
protein tinh sach lam nguyén liéu cho cac
nghién ctru tiép theo. Tuy nhién, tuy muc dich
6 nhitng nghién cutu tap trung vao tinh ché
protein, con so khac lai khong quan tam nhiéu
dén d6 sach cua ching. Dya vao dic diém va
cac thiét ké cua protein, nghién ctru tap trung
tinh ché chang theo nhiéu cach khac nhau.
Wei et al. (2015) da tinh ché endoglucanase
bang sic ky trao ddi ion. Tuy nhién, c4c tac
gia khong dé cap dén hiéu suat thu hoi va do
tinh khiét ciia enzyme. Amore et al. (2012)
ciing tinh ché cellulase tai to hop cua
Streptomyces G12 sau  khi  biéu hién &
Escherichia coli. Trudc d6, nhom tac gia da
tia cellulase bang (NH4),SOs & nong do 80%
bao hoa roi mai tinh che thu enzyme bang sac
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ky trao do6i ion. Cano- Ramirez et al. (2016)
tinh ché endoglucanase tai t6 hop truc tlep tur
dich pha tan cuaa té bao Escherichia coli bang
sac ky ai luc. Seneesrisakul et al. (2017) lai
chi xac dinh hoat tinh thd cua endoglucanase
tai to hop chir khéng tinh ché chang. Trong
nghién ctiu tinh ché endoglucanase tai té hop
cua minh, ching toi tung xu ly loai bét
protein tap tur dich protein tong so roi maéi dua
enzymelén cét. Tuy nhién, viéc lam trén da
khong dem lai hiéu qua nhu mong mudn. Ly

do co thé 1a mot sb protein trong mau co cu
trac khdng bén viing khi tién xu Iy bang mudi
(NH4)2S0,. Chiing tua va gay ach tac cot, anh
huong dén do bam cua enzyme & cac lan tinh
ché tiép theo. Chi khi xtr Iy lai cot va thay doi
cach thuc tinh ché, ching t6i méi thu dwoc
endoglucanase tai to hop co do tinh sach cao,
tr d6 co thé danh gia so bo hoat tinh cua
cellulase trén co chit CMC hoic nghién ciu
c4c tinh chat sau hon.

(a) (b)
T P FMW, E, E, E; E, E; E,E, E; E, Es E, E, E,
kDa o i e D s = s ow /\,. -
116,0 -

66,2 — Wy -~ -
450- 08 bew
35,0- See

250- o
(c)
kDa
116,0 —
66,2 —
45,0 —
35,0 —

25,0 -

M1 23 456 78 910

-

Hinh 4. Anh minh hoa endoglucanase tai to hop duoc tinh ché tryc tlep tur dich t6ng s6 pha tan
bang séc ky 4i luc (a), do tinh sach cua enzyme duoc danh gla bang phan mém Quantity One (b)
va enzyme sau khi loai mudi (c)

Ghi cha: M: Thang protein chuan (Fermentas, SM0431); T: Protein téng sb pha tan; P: Protein pha tua; F:
dich thu trong khi bom mau Ién cot; Wi: dich rira cot bang dém chira 150 mM imidazol; E;-E7: cac phan
doan thu mau bang dém chtra 400 mM imidazol; 1-10: cac phan doan enzymesau khi loai mudi bang cot

PD-10.

Két qua thir hoat tinh caa cellulase tai t6
hop trén dia thach

Cellulase chu yéu xiic tac thay phan mdi
lién két B-1,4 glucoside cua cellulose dé giai
phong duong glucose. CMC la mot dang hoa
tan cua cellulose, dugc dung lam co chat thir
hoat tinh cta cellulase. Khi chua bi thuy phéan,
CMC bét mau Vvoi thuéc nhuom Congo tao
thanh mau d6 déng nhat. Dudi tac dung cua

cellulase, vang CMC bi thuy phéan s& khong
bat mau vai thuéc nhugm nira, tao thanh mot
vong sang (halo) co thé quan sat bang mat
thuong. Két qua thir hoat tinh cua ba mau gom
doi chung dwong (cellulase cua Sigma), ddi
chiing &m (dich pha tan cua chung mang gen
khong cam ang IPTG) va endoglucanasesau
khi tinh ché va loai muéi trén dia thach chta
CMC di cho thay quanh giéng EGC2 (E) Xuit
hién vong thuy phan mau sang giong nhu ¢
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giéng ddi chimg duong (+) mac du duong
kinh vong phan gidi khong lén bang (hinh 5).
Trong khi d6 & mau di chung am (- ), khdng
c6 vong thuy phan nay. Nhu vay, co thé khang
dinh endoglucanase tai to hop thu dugc co
hoat tinh thuy phan co chat CMC.

(E)

Hinh 5. Anh thir hoat tinh caa endoglucanase
tai to hop trén dia thach chua co chat CMC
bang phuong phap nhuém Congo red
Ghi chu: (+): Cellulase cua Sigma (1 U); (-): Dich
pha tan cua chung tai to hop khong cam ang IPTG;

(E): endoglucanase tai to hop.

Két qua thir hoat tinh 0 trén ciling glong
v6i cac nghién ciu khac vé cellulase tai to
hop biéu hién & vi khuan cua Pandey et al.
(2014), Seneesrisakul et al. (2017). Trong
nghién cuu nay, ching toi chua danh gia dugc
hoat tinh cuaenzyme cao hay thap, enzyme co
bén nhiét khong, hoat dong t6t trong dicu kign
axit hay kiém va ¢6 anh huong thé nao dén
cac vung chua biét chuc nang cua enzyme.
Nhitng dic diém nay s& duoc nghién ctu ky
hon trong thoi gian toi.

KET LUAN

Chung t6i da tinh che dugc endoglucanase
tai t6 hop co nguon goc tir hé vi khuan sdng
trong da co dé ¢ té bao Escherichia coli
Rosetta2 bang sic ky ai luc. Enzyme thu hdi
c6 do tinh sach Ién tdi 99%. Sau khi loai
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mudbi, endoglucanase da the hién hoat tinh
thuy phén co chit CMC. Két qua trén la co Sy
dé nghién ctru sdu hon vé endoglucanase tai t6
hop nhim dinh huéng cho ng dung cua
enzyme tai t6 hop trong thyc tién.

Loi cdm on: Bai bao duge thyc hién tir nguf")n
kinh phi cua dé tai cap Vién Han 1dm Khoa
hoc va Cong nghé¢ Viet Nam “Nghién ctru vai
tro cua vung chua biét chic niang trong ciu
tric module ctia cellulase” giai doan
2018-2019 do TS. Bb Thj Huyén, Vién C6ng
nghé sinh hoc chd nhi€ém. Cong trinh c6 st
dung trang thiét bi ciia Phong thi nghiém
Trong diém Cong nghé gen tai Vién Cong
nghé sinh hoc, Vién Han lam Khoa hoc va
Cong nghé Viét Nam (VAST).
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