Nghién cutru khoa hoc céng nghé

NGHIEN CUU BIEU HIEN ENDO-GLUCANASE TAI TO HQP
NGUON GOC TU DNA METAGENOM VI KHUAN DA CO DE O
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DAO TRONG KHOA ), PO THI HUYEN ", TRUONG NAM HAT ¥
1. PAT VAN PE

Cellulose 1a vat liéu ¢6 céu trac da phan nguén géc thue vat, 1a thanh phﬁn
polysaccharide phong pht nhét trén Trai dat. Cellulose c6 cong thic ciu tao 1a
(CsHOs)n. Khéi luong phan tir ctia cellulose rat 16n (khoang 1000 000-2 400 000 dvC),
tuy thudc vao gia tri n. Gia tri n thé hién sb lugng cac don phan va phu thudc vao
loai nguyén liéu cellulose. Thong thuong, mdi chudi cellulose & thanh té bao thuc
vat noi chung c6 khoang 5000-7000 don phan. Cac don phan B-D-glucose lién két
v6i nhau bang lién két p-1,4-glucoside tao thanh mot chudi thang. Nhom hydroxyl
ctia chudi nay tao lién két hydro voi phan tir oxy ctia chudi bén canh (lién két hydro
lién phan tir) hodc trén cung chudi (lién két hydro ndi phan tir) hinh thanh ciu trac vi
soi. Cellulose & dang tinh thé dugc tao thanh nhd cac lién két B-1,4-glycoside &
mach polysaccharide, cac lién két hydro va luc Van der Waal giita cac mach
polysaccharide ciing nhu giita cac vi soi & gan nhau. Cau trac cellulose tinh thé
khong cho phép cac enzym hay chit hoéa hoc tiép can voi lién két nodi phan tir, bao
dam tinh bén cua tinh thé cellulose ndi chung [2].

Pé chuyén hoa cellulose thanh duong don glucose can c6 sy phdi hop cua
nhiéu loai enzym dugc goi chung la cellulase, trong d6 bao gom ba loai chinh 1a
endo-glucanase (endo-1,4-B-glucanase, EC 3.2.1.4), exo-glucanase (exo-1,4-B-
glucanase, EC 3.2.1.91) va B-glucosidase (cellobiase, EC 3.2.1.21). Trong ba loai
trén, endo-glucanase duoc coi 1a enzym quan trong nhét vi enzym nay xic tac phan
g phan cit ngau nhién mach dai cellulose tao ra cac oligo-saccharide véi cac dau
khong khir méi, 14 tién dé cho enzym exo-glucanase va B-glucosidase hoat dong [1].

Trong mot khu hé sinh thai thuy phan cellulose noi riéng va lignocellulose noi
chung, rat nhiéu loai vi khuin va ndm c6 kha ning thuy phén lignocellulose hoat
dong twong hd 1an nhau dé chuyén héa nhitng phén tir cau tric bac cao dang tinh thé
khong tan thanh nhimng phan tr don gian hoa tan, cu thé 1a cellobiose, glucose va cac
duong don khac, c6 thé duoc sir dung lam nguyén lidu cua t& bao. Hau hét cac vi
sinh vat c6 kha ning phan giai cellulose 13 vi khudn va nim, mic du c6 mot sd
nghién ciru phat hién mot sé loai dong vat nguyén sinh yém khi va nim nhay ciing
co kha ning phan huy cellulose [14]. Vi sinh vat phan huy cellulose c6 thé thiét lap
mdi quan hé hitu co voi nhitng loai khong co kha _nang phén huy cellulose khu tra
trong mdi trudng. Mbi tuong tac 14n nhau trong quan xa sinh vat 1 co s¢ dé quan xa
c6 thé phéan giai hoan toan cellulose, giai phong carbon dioxit va nudc trong diéu
kién hiéu khi, hodc carbon dioxit, methan va nudc trong diéu kién yém khi [5].

O Viét Nam, endo-glucanase da dugc nghién ctru va tach dong hau hét tur
ngudn gbc nam nhu tir Trichoderma asperellum [13], Aspergillus niger [10],
Aspergillus awamori [8], bén canh mot s6 nghién ctru biéu hién endo-glucanase c6
ngudn gdc vi khuan nhu Clostridium thermocellum [9], hay tir DNA metagenom hé
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vi khuan rudt méi [7]. Trong khuon khé dé tai Nghi dinh thu Viét Nam - CHLB Duc
“Nghién ctru san xuat mot s6 enzym phéan huy lignocellulose trén co sé khai thac dir
liéu metagenom”, ma s6: NDT.50.GER/18, ching t6i dd tach dong gen endo-
glucanase khai thac tir dit 1iéu DNA metagenom hé vi khuén da co dé Viét Nam va
biéu hién thanh cong & dang tai t6 hop trong vi khuan E. coli ¢ diéu kién binh tam
gidc. P& nang cao hiéu qua san xuat va lam tién dé cho san xudt & quy mo 10n,
chtng t6i tién hanh nghién ctru biéu hién endo-glucanase trong hé thdng 1én men 5
lit. Nghién ctru nay mo duong cho viéc mé rong quy moé san xuit endo-glucanase tai
to hop & quy mé cong nghiép, gop phan chuyén giao san pham tir nghién ctru dén
san xuat.

2. VAT LIEU VA PHUONG PHAP

2.1. Vit li¢u

2.1.1. Vector va chiing vi sinh vt

Vector pET22b(+) biéu hién protein tai to hop endo-glucanase dugc tong hop
nhan tao boi hang Genscript (Hoa Ky) ky hiéu pET22 EGS. Chung E. coli Rosettal
(DE3) (Merck, Duc) mang vector pET22 _EGS5 dugc tao boi phong Ky thuat di
truyén, vién Cong nghé Sinh hoc.

2.1.2. Méi trwong biéu hi¢n

~ Chung vi khudn mang gen tai td hop dugc biéu hién trong moéi truong LB (cao
nam men (0,5%), bacto tryton (1%), NaCl (1%), b sung khang sinh ampicilline dén
néng d6 100 pg/ml).

2.2. Phwong phap

2.2.1. Biéu hién chiing E. coli mang pET22b(+) EG5 ¢ hé thong Ién men 5 lit

’Chuén bi 2 lit mdi truong LB trong hé thong 1én men 5 lit. Khir trung toan bd
h¢ thong va méi trudng trong diéu kién thich hop dé chuén bi 1én men. Cay chung
giong goc E. coli mang pET22b(+)_EGS5 trong binh tam giac 500 ml chura 50 ml méi
truong LB bo sung ampicilline dén 100 pg/ml, nuéi lac qua dém & nhiét d§ 37°C,
toc do lac 180 vong/phut. Suc khi voi lugng 1 lit khi/lit méi truong/phat (vvm) va
khudy v6i toc do 180 vong/phut trong 5 phit dé bao hoa nguén oxy trong méi
truong trude khi 1€n men. Do ODgy cua dich nudi cay‘ chung qua dém, tir do l?o
sung chung vao h¢ thong 1€n men sao cho ODego ban dau bang khoang 0,05. Diéu
kién 1én men ban dﬁq la nhiét d6 37°C, pH méi truong khoang 6,0-7,0, d6 suc khi Ia
1 vvm va toc d6 khuay la 180 vong/phut.

Lay mau do va kiém tra mat do té bao cua dich nuoi céy sau moi 30 phut. Sau
khoang 1 gio 30 phut, khi ODggo dat khoang 0,4+0,5 thi bat dau ha nhiét d6 nudi cay
xudng 25°C. Bo sung chat cam tng IPTG dén nong dg cudi cung la 0,05 mM dé
cam Ung qua trinh sinh tong hop endo-glucanase. Ti€p tuc kiém tra mat do té bao
theo thoi gian sau khi cam tmg. Méau dugc lay moi gio' va qua trinh 1én men dugce
ding lai ¢ thoi diém 7 gi¢ sau cam Gng. Sinh khoi t€ bao sau qua trinh 1én men dugc
do ODggo dé xac dinh mét do € bao va ly tm ¢ toc do 5000 vong/phut trong 10 phit
dé loai bé moi truong trude khi duge bao quan ¢ -20°C.
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2.2.2. Kiém tra protein tdi t6 hop trén SDS-PAGE

Sinh khéi té bao duoc hoa bﬁng nudce deion vo trung sao cho ODggo bﬁmg 10.
500 pl dich té bao duoc xir Iy bang song siéu 4m cudong do cao trong khoang 100-
200 1an, mbi lan phong song siéu am trong khoang 0,5 gidy, thoi gian nghi giita cac
lan phong song siéu am khoang 0,5 gidy. Dich té bao sau siéu am dugc coi 1a mau
protein tong sd, dong thoi dich nay duoc ly tim ¢ toc d6 8000 vong/phut trong 10
phat & 4°C d tach riéng hai pha tan va khong tan. Mau dugc bién tinh & 100°C
trong 10 phut va dién di trén gel polyacrylamid 12,6%.

2.2.3. Tinh ché enzym endo-glucanase béng sic ky di lwc His-tag

10 ml dich t& bao ODgyy ~20 dugc pha té bao béng song si€éu am & diéu kién
lanh (4°C) trong 5 phut vdi quy trinh 3 gidy phong song siéu am, 3 gidy nghi. Sau
d6, dich duoc ly tim 13000 vong/phut trong 10 phut, thu pha tan. Mot 1an thé tich
dém PBS 2X pH 7 chtra imidazol 40 mM dugc bd sung vao dich té bao. Dich tan
duoc loc qua mang 0,45 um. Dich loc dugc dua 1én cot séc ky ai lyc Hi-trap 5 ml da
duoc can bﬁng v6i 25 ml dém bam cot (PBS 1x pH 7, 500 mM NaCl, 20 mM
imidazol) v&i tdc do dong 1 ml/phit, thu dich chay ra tir cot dé kiém tra mtrc do bam
cua enzym (F). Rtra cot béng 25 ml d&m ria 1 (PBS 1x pH 7, 500 mM NacCl, 75 mM
imidazol), thu dich. Déy enzym EGS5 ra khéi cot bﬁng 25 ml dém thu mau (PBS Ix
pH 7, 500 mM NacCl, 200 mM imidazol), thu enzym theo phan doan 1 ml. Rtra sach
protein con sot lai trén cot béng 15 ml dém rira 2 (PBS 1x pH 7, 500 mM NaCl, 500
mM imidazol), thu dich. Can béng cot béng dém bam cét trude khi 1ap lai cac lan
tinh ché tiép theo. Pién di protein kiém tra cac phan doan tinh ché trén gel SDS-
PAGE 12,6%. Cac phan doan chira EG5 dam dugc gop lai va chuyén vao tai thAm
tich co kich thudc 16 mang cut-off 1a 10 kDa. Mau duoc tham tich trong dém PBS
1x pH 7, trong qué trinh thAm tich, dém tham tich duoc duy tri & diéu kién lanh
(4°C) ¢6 khudy tir nhe. Dich sau thdm tich dugc bd sung glycerol khir trung dén
nong do cudi cing 10% dé bao quan.

2.2.4. Dinh lwong protein bang phwong phdp Bradford

Luong protein trong cic mau nghién ctru dugc dinh bang phuong phap
Bradford va theo huéng din cta nha cung cip dung dich Bradford (5000006,
Biorad). Hat 800 pl mau can xac dinh nong do vao ong Eppendorf (chi y: miu
protein duogc pha lodng sao cho sau khi @ phan tng, cuong d6 mau do duge nam
trong dai ctia dudong chuan). Sau d6 bd sung thém 200 pl dung dich Bradford
reagent 5X vao mdi 6ng. Tron déu va u phan tng ¢ nhiét &6 phong trong 5 phut. Po
cuong d6 mau phan tmg & bude song 595 nm. Nong do protein trong mau dugc tinh
toan dya vao phuong trinh cta dudng chuan duoc thiét 1ap gitta ndng d6 BSA (0 -
10 pg/ml) véi bude song do duoc & 595 nm. Chi y, mdi mau duoc lip lai 3 lan.
Blank 12 mau sir dung dH,O thay thé cho dich protein.
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Pwong chuan BSA
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Hinh 1. Pudng chuin biéu thi sy phy thudc giira ndng do BSA va cuong d6 mau do
dugc ¢ budc song 595 nm

2.2.5. Xdc dinh hoat tinh ciia enzym endo-glucanase

Phan tng dugc thuc hién dua trén phuong phap do do hap thu mau cua dung
dich DNS (DNSA 1%, NaOH 0,25 M, NaHSO; 0,05%, sodium-potassium tartrat
0,645 M) [6]. M&i mau phan tng gom 50 pl PBS 10X pH 4, 125 ul CMC 2%, 1 uL
MnCl, 500 mM, 274 pl dH,0 va 50 pl enzym EG5 (2 pg/ml). Phan ung gitta enzym
va co chit dugc dién ra trong 30 phut & 50°C. Sau 30 phit i, b6 sung 500 ul DNSA
vao mdi dng. Mau ddi chimg c6 thanh phan tuong ty nhu mau do hoat tinh chi khac
12 50 pl miu chira enzym duge cho vao sau khi bo sung DNSA. U hén hop & 100°C
trong 15 phit va do ODsg49. Po d6 h?ip thu & budc song 540 nm, mdi mau lap lai 3
lan. D6 hép thu dwoc so sanh véi dudng chudn glucose dé xac dinh ham luwong
glucose trong mdi dng phan ng.

Puong chuan Glucose
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Hinh 2. Puong chuan biéu thi sy phu thudc giita nong do glucose va cudng d6 mau
do dugc ¢ budc song 540 nm
Mot don vi hoat tinh (IU) enzym 1a lugng endo-glucanase can thiét dé giai
phong ra 1 umol glucose trong 1 phut ¢ diéu kién do.
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3. KET QUA VA THAO LUAN
3.1. Lén men chiing E. coli mang pET22(b)_EGS5 trong hé théng 1én men 5 lit

Trude khi nghién ctru biéu hién EG5 trong quy mé binh 1én men, ching E. coli
biéu hién EGS5 tai t6 hop da duoc nghién ciru xdy dung quy trinh biéu hién va tinh
sach protein & quy mé binh tam giac. Cu thé, EG5 da duoc biéu hién trong chiing E.
coli mang vector pET22b(+) EGS5 trong méi truong LB bd sung ampicilline dén
ndéng do cudi cung 1a 100 pg/ml, nudi lic & nhiét do 37°C véi tbe do lic 1a 180
vong/phut. Protein EG5 dugc cdm tng biéu hién & thoi diém mat do té bao dich nudi
ciy dat ODggo 14 khoang 0,5-0,6 véi ndng d6 chat cam tmg 1a 0,05 mM IPTG. Sau
khi cam ung, ching biéu hién duoc tiép tuc nudi lic ¢ nhiét do 25°C, toe do lic
khong d6i trong vong 7 gid. Dya trén quy trinh biéu hién protein EG5 tai to hop da
dugc thiét 1ap & quy mo binh tam giac, ching biéu hién dugc 1én men trong hé thong
1én men 5 lit.

O hai 1an 1én men trong hé théng 1én men 5 lit, véi méi truong LB, pH moi
truong ban dau lan luot 1a 6,79 va 6,75. Cac thong s6 vé téc do khudy 180
vong/phut, tdc d6 suc khi 1 1it khi/lit moi truong/phut, nhiét do biéu hién 37°C dugc
duy tri ty dong bang hé thdng diéu khién. Pay 1a cac diéu kién tiéu chuin dé nudi
cay vi khuan E. coli da dugc sir dung trong nhidu nghién ctru trude day. Két qua xay
dung duong cong sinh trudng va theo doi pH mdi truong nudi cdy cia chung biéu
hién EGS tai t6 hop trong hé thdng 1én men dugc thé hién ¢ hinh 3.

Két qua do ODgyo mat do té bao dé xay dung dudng cong sinh trudng cho
thy, chung biéu hién EG5 tai to hop sinh truong tuong ddi chdm trong khoang thoi
gian dau, khi gia tri ODggo nam trong khoang 0+0,6, trong thoi gian nay, pH moi
truong nudi cdy ciing gan nhu duoc duy tri tuong ddi & khoang pH acid 5,7+5,9. Sau
khoang 2 gio nudi cdy, khi ODgg ctia dich nudi ciy té bao dat dén ngudng gia tri
cam tmg (0,5+0,6), chat cam tmg IPTG duoc bd sung vao moi trudong nudi cdy dong
thoi nhiét do nudi cdy dugce giam xudng con 25°C. Trong vong 3 gid dau tién sau
khi cam ung, ching biéu hién sinh truong rat nhanh, thé hién ¢ do doc 1on trong
biéu d6 dudng cong sinh truong. Chung bicu hién tiép tuc sinh truong véi toe do
cham hon, thé hién & thong sb gia tri ODggo van tiép tuc tang dén tan thoi diém thu
mau (7 gid sau khi cam tng), diéu nay c6 thé do chit dinh dudng trong méi trudng
van con chua dugce sir dung hét. ODggo & thoi diém thu mau la khoang 4,5, cao hon
khoang 25-30% so véi ODgg cia mau biéu hién trong diéu kién binh tam giac. pH
clia moi trudng sau cam tmg ¢6 xu hudng ting dan, ching t6 qué trinh sinh tong hop
EG5 lam ting luong cac chét c6 tinh kiém tiét ra ngoai méi trudng.
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Hinh 3. Buong cong sinh trudng cia chung tai t6 hop EG5 va sy thay d6i pH moi
truong biéu hién ¢ 2 lan 1én men

3.2. Két qua kiém tra kha néing biéu hi¢n ciia protein tdi t6 hop EG5 ¢ hai
lan lén men

Té bao ching biéu hién sau khi két thiic qua trinh 1én men duoc thu hoi bang
phuong phép ly tam. Tét ca dich té bao duoc ly tim & 5000 vong/phit trong 10 phut
dé thu sinh khéi t& bao, mot phan nho s& dugc dién di trén gel SDS-PAGE dé kiém
tra kha ning biéu hién ciia protein EGS5.
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Hinh 4. Két qua kiém tra sy biéu hién ciia EG5 trén gel SDS-PAGE 12,6%
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Ghi chu: Duong chay (-): chung E. coli Rosetta 1 mang vector pET22b(+)
khong mang gen eg5; M: thang protein chudn (#SM0431, Fermentas), TS, T'va KT:
lan heot la protein ¢ cdc pha tong sé, pha tan, pha khéng tan cia ching tdi t6 hop
mang vector pET22 EGS.

Protein tai to hop biéu hién & chung chi can dugc kiém tra xem ching ton tai
& dang tan hay dang khong tan. Sau khi mang t& bao biéu hién duogc pha v& bang
song siéu 4m, toan bd protein ndi bao s& dwoc giai phong, phan protein tan va khong
tan s€ dugc phan thanh hai pha dudi tic dung cua lyc ly tdm. Pha tan va pha khong
tan s& dugc dién di bién tinh trén gel SDS-PAGE. Két qua dién di protein trén hinh 4
da chi ra rang bang protein EG5 c6 kich thudc khoang 78 kDa dugc biéu hién gan
nhu hoan toan ¢ pha tan ma khong xudt hién ¢ pha khong tan. Bang enzym ¢ pha tan
va pha tong s6 dam twong dwong nhau (mau TS va T). Trong khi d6, ¢ pha khong
tan hau nhu khong c6 bang enzym nay (mau KT). Dicu dé ching t6 rang cac diéu
kién 1én men da duoc kiém soat rat tot, cac thong s6 1én men da thiét lap tir quy trinh
1én men quy mé lugng nhé dugc ap dung cho binh 1én men quy mé 5 lit la phu hop.
Nghién ctru nay la nghién ciu budce dau dé c6 thé tng dung dua viéc bleu hién
endo-glucanase tai t6 hop tir quy mo phong thi nghiém vao diéu kién san xuit quy
mo 16n.

3.3. Tinh ché protein EGS bang c{t sic ky di lyc His-tag

Nhu d trinh bay & phan quy trinh, enzym tai t6 hop EG5 biéu hién tir ching
cha dugc tinh sach bang sic ky ai luc his-tag sir dung dém PBS 1x, pH 7 chira nong
dd imidazol cao 200 mM. Két qua tinh ché cua hai lan déu dugc dién di kiém tra
trén gel SDS-PAGE 12,6%.
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Hinh 5. Anh minh hoa enzym EGS5 dugce tinh ghé tir dich tong s pha tan ciia 2 lan
tinh ché khac nhau trén cot sac ky ai luc his-tag

Ghi chii: M: thang protein chuan (#SM0431, Fermentas); S: protein tong sé
pha tan; F: dich thu trong khi dua mau lén cét sdc ky; W1 va W2: dich rita cot duoc
thu tir dém PBS Ix (pH 7) chira imidazol lan liwot ¢6 nong dé 75 va 500 mM; E1-E10:
cdc phéan doan thu enzym bang dém PBS Ix (pH 7) chita imidazol & nong dé 200 mM
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Két qua dién di protein trén hinh 5 cho thdy phan 16n protein tap da duoc loai
bo trong lic dua mau 1én bam cot do khong c6 kha nang bam ai lyc 1én chat gia
(mau F). Nh1eu protein tap khac bam khong déac hi¢u tiép tuc dugc loai bo boi cac
dém rua co nong d6 imidazol 75 mM (mau W1). Két qua dién di protein trén hinh 5
ciing chi ra rang enzym EG5 déu duoc giai phong ra khoi cot mot cach 6n dinh tir 3-
4 phan doan thu mau boi dém rira mau chta imidazol & néng dd cao 200 mM
(Elution buffer). Cac phan doan thu miu nay déu chtra bing protein dam chung t6
chung duogc giai phong ra mot cach tap trung (khoang 2-3 phan doan). Nhu vy, cac
mé tinh ché duoc 1ap lai mdt cach on dinh.

Do cac mau enzym EG5 déu chira ndng do mudi imidazol cao (200 mM), co
kha nang trc ché hoat tinh enzym nén ching dugc gop lai sau mdi mé tinh ché dé
loai mudi & budc tiép theo. Dé loai mudi ra khoi mau protein, c6 nhleu cach lam
khac nhau nhu sir dung c6t loai mudi ¢ sin trén thi truong, loai mubi bang phuong
phap sic ky loc gel, loai muéi b?mg thim tich. Trong nghién ciru nay, ching t6i st
dung phuong phap loai mubi bang tham tich. _bay 1a phuong phap loai mudi hi¢u
qué, don gian va co thé ap dung cho lugng mau l6n. Mang thim tich ¢6 cut off 10
kDa cho phép cac phan tir chat tan c¢6 kich thudc nho nhu duong, mudi... dé dang di
qua 16 mang trong khi cic phan tir chét tan c6 kich thudc 16n >10 kDa s& duoc giir
lai. Theo nguyén 1y khuéch tan, cac chét tan s& di chuyén tir noi c6 nong do cao téi
noi c6 nong d6 thap hon, cu thé trong truong hop nay la imidazol, trong khi cac
phén tir enzym c6 kich thudce 16n hon 16 mang s& dugc gitr lai ¢ trong mang. Qua
trinh khuéch tan dién ra lién tuc cho t61 khi néng d6 mudi bén trong va bén ngoai
mang dat trang thai can bang. Khi dé, ndng d6 imidazol trong mau enzym da giam
xudng dang ké. Qua trinh tham tich cho enzym EGS5 dugc thyc hién trong diéu kién
lanh c6 khuéy tr nhe dé thac déy qué trinh khuéch tan dién ra thuin loi hon. Piéu
kién lanh dugc duy tri lién tuc giup han ché sy suy giam hoat tinh cta enzym EGS.

Sau thoi gian tham tich, miu enzym dugc ldy ra quan sat so bd bang mat
thuong. Két qua cho théy dich enzym trong, it tua. Mau duoc ly tim tach riéng pha
tan va pha khong tan. Mau protein trudce tham tich va pha tan cling nhu pha khong
tan ctia mau protein sau khi tham tich dugc dién di bién tinh trén gel SDS-PAGE
12,6% (hinh 6). Sau khi tham tich, mau protein tinh sach & dang tan dugc bd sung
glycerol khtr trung den nong do cubi cung 1a 10%. Trén thyuc té, glycerol thuong
dugc cac nha san xuat bo sung vao cac mau protein, enzym... nham bao quan mau va
duy tri hoat tinh lau hon. Két qua nghién ctru thuc nghiém cho thay néng do glycerol
10% 14 nong do thich hop dé duy tri tinh bén va hoat tinh ctia enzym trong thoi gian
dai, so véi cac nong do glycerol khac (két qua khong bao cio).

Két qua dién di kiém tra protein trén hinh 6 chi ra ring sau khi thim tich loai
mudi, enzym EG5 déu & pha tan, bing protein dam va 1& nét trong duong bang
protein ndy trude khi tham tich (miu tan). Trong khi d6 ¢ pha tua gan nhu khong Xuét
hién bang protein. Diéu nay ching to rang két qua tham tich loai mudi duoc lap lai véi
do 6n dinh cao. Enzym thu dugc déu & pha tan, c6 kha niang dam bao hoat tinh sinh
hoc. Két qua dién di SDS-PAGE da dugc kiém tra do sach bﬁng phﬁn mém ImageLab
(Bio-rad), tat ca cac mau sau khi tinh sach va tham tich déu c6 d6 sach hon 95%.
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Hinh 6. Anh minh hoa enzym EG5 duoc loai mubi bﬁng tham tich
Ghi chu: M: thang protein chuan (Fermentas, #SM0431); T va KT: pha
protein tan va khong tan cua mau EG5 sau khi tham tich

3.4. Xdc dinh hoat tinh enzym EG5 trudc va sau khi tinh sach

Enzym EGS5 tai to hop sau khi dugc biéu hién trong té bao E. coli ¢ hai 1an 1én
men luong 16n duoc do ndng do protein bang phuong phap Bradford. Dich té bao
tho trudce khi tinh sach c6 ham lugng 1a 1585,55 £ 67,59 pg/ml ddi véi 1an 1én men
thi nhat, va c6 ham luong 1727,14 + 82,23 pg/ml dbi véi 1an 1én men thir hai. Ham
luong protein ciia mau biéu hién kha ddng déu va cao hon khoang 10% so véi mau
biéu hién trong binh tam giac. Dich protein tinh sach bang cot sic ky &i luyc va thim
tich loai mubi bang mang tham tich ciing duoc kiém tra bang Bradford. Két qua thu
duoc cho théy dich protein sau khi tinh sach véi mau 1én men 1an 1 1a 1040,56 +
14,22 pg/ml, v6i mau 1én men lan 2 1a 1450,59 + 70,84 pg/ml.

Dich protein EG5 biéu hién & hai 1an 1én men c6 hoat tinh kha 6n dinh, véi 1an
1 dat 39,29 + 1,86 U/ml, lan 2 dat 38,52 + 1,29 U/ml dich nuéi cy, twong tng véi
82,33 + 3,83 U/ml ciia lan 1én men thir nhat va 87,7 + 2,98 U/ml ctia lan 1én men thir
2 khi dua c6 dic té bao vé dich nudi co gia tri ODggo bang 10 (hinh 7). Sau khi tinh
sach va tham tich, protein EG5 tai to hop biéu hién 1an 1 c6 hoat tinh thu duoc la
458,75 + 26,69 U/ml, trong khi mau biéu hién 14n 2 c6 hoat tinh cao hon, dat duoc
545,69 + 40,69 U/ml. Tinh theo téng hoat tinh ctia mau endo-glucanase trudc khi
tinh sach va sau khi tinh sach, hiéu suit thu hoi cua qua trinh tinh sach dat dugc 1a
tuong dbi cao, 1an luot 1a 85% va 92% véi hai lan 1én men lugng 16m, diéu nay dam
bao tinh hiéu quéa ctia qué trinh tinh sach. Hoat tinh riéng ctia mau tinh sach dat duoc
13 440,4 U/mg dbi v6i mau 1én men dot 1 va 376,3 U/mg dbi v6i mau tinh sach dot 2.
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Hinh 7. Két qua do hoat tinh endo-glucanase cta hai lan 1én men luong 16n

Hoat tinh endo-glucanase thu dugc sau khi tinh sach 1a kha cao so voi nhiéu
cong bd trude day cia cac nhom nghlen clru trong va ngoai nudc. Cu thé, Kyong-
Cheol va cac cong sy (2011) di biéu hién mot gen cellulase c¢6 ngudn gbc tir vi
khuén ky khi thudc ho Clostridiaceae trong da cé bd, enzym cé hoat tinh endo-
cellulase va exo-cellulase 1an lugt 13 15,9 va 0,036 U/mg [3]. Trong mot nghién ctru
khac, Kurokawa va cong su da phéan 1ap moét gen cellulase tir chung Clostridium
thermocellum F1 va biéu hién tai t6 hop trong E. coli, protein tai to hop thé hién
hoat tinh cao nhit véi CMC 1a 137 U/mg [4]. Yang va cac ddng tic gia dd nhén
dong va biéu hién tai hop gen cellulase ngudn gbc tir Bacillus subtilis trong E. coli,
enzym tai td hop thu dugc ¢6 hoat tinh 1a 6,78 U/ml, cao hon so v&i chung ty nhién
la 2,82 U/ml [15].

So véi cac nghién clru trong nudc, endo glucanase EGS5 cling c6 hoat tinh
tuong d6i cao. Nhiing cellulase bén nhiét ngudn gdc tir cac chung Geobacillus phan
lap tor Tuyén Quang boi Tran Pinh Méan va cac cong su c6 hoat tinh dat tir 84-105
U/ml [12]. Hoat tinh ctia enzym cellulase tur ching Bacillus sp. VLSHO8 trong
nghién ciru ctia Phan Thi Tuyét Minh va dong tac gia dat muc 14 U/ml [11].

4. KET LUAN

Chung t6i di biéu hién thanh cong endo-glucanase tai t6 hop c6 ngudn gde tir
vi khuén trong da ¢ dé trong té bao Escherichia coli Rosettal & diéu kién quy md
binh 1&n men 5 lit. Enzym tai td hop dugc tinh sach va thu hdi c6 do tinh sach cao va
¢6 hoat tinh dén khoang 400 U/mg khi thir hoat tinh v6i co chat CMC bang phuong
phap DNS. Két qua trén 13 co so dé dinh huéng tng dung cua enzym tai to hop
trong thyc tién.

Loi cam on: Bai bao dwoc thuc hién tur nguo”‘n kinh phi cua deé tai Nghi dinh
thw Viét Nam - CHLB Durc “Nghién ciru sin xudt mot s6 enzym phdn hiy
lignocellulose trén co sé khai thac dit liéu metagenom”, ma s6: NPT.50.GER/18, do
GS.TS. Truwong Nam Hai, Vién Cong nghé sinh hoc chu nhiém. Cong trinh co su
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 Céng nghé Viét Nam (VAST).
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SUMMARY

EXPRESSION OF RECOMBINANT ENDO-GLUCANASE DERIVED FROM
BACTERIA INSIDE VIETNAM GOAT RUMEN IN 5-LITER BIO-REACTOR

Cellulose is one of the three main components of lignocellulose and one of
the world's largest reserves of biomass. Endo-glucanase is one of the three crucial
enzyms in the hydrolysis process of cellulose into glucoses. The endo-glucanase
gene has been mined by bioinformatics tools in next-generation sequencing data of
metagenom DNA from bacteria residing in goat rumen. In previous study, the endo-
glucanase gene was successfully recombinantly expressed in the E. coli Rosettal
strain in flask, the expressed protein existed in the soluble form with good activity.
In order to apply in bigger scale, endo-glucanase was investigated for expression in
a 5-liter bio-reactor. The research results showed that the expressed protein reached
about 1.5-1.7 mg/ml with crude activity of about 37-38 U/ml of fermentation
solution. The endo-glucanase protein, after being purified by His-tag affinity
chromatography column and salt-removed by membrane dialysis, has a fairly high
activity of about 400 U/mg. This result showed potential for the application of endo-
glucanase production on an industrial scale.

Keywords: Metagenomics, endo-glucanase, E. coli Rosettal, bio-reactor.
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