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TOm tat: o-1,2-Glucuronidase GH67 13 enzyme c6 kha ning phan cit chudi bén 4-O-
methylglucuronic acid ((Me)GIcA) trong glucuronoarabinoxylan dé lam ting chuyen hoa
lignocellulose thanh duong don cho 1én men san xuat con va cac chét ¢ gia tri tir sinh khoi thuc
vat. Trong nghién cliru nay, gen Gglcl dai 1908 nucleotide ma hdéa cho enzyme a-1,2-
glucuronidase GH67 truong thanh cé nguén géc tir vi khuén trong da c6 dé da duoc biéu hién
thanh cong trong chung E. coli Roseta. Hau hét enzyme duoc biéu hién dudi dang tan khi ching
tai to hop dugc nubi cay trong méi truong TB, PE c6 0,05 mM IPTG ¢ 25°C, 30°C. Enzym dugc
tinh ché thanh cong bang sdc ky ai lyc vai do tinh sach 90%. Hoat tinh cia enzyme da dugc danh
gid so bo dua trén sy chuyén hoéa (Me)GICA trong birchwood xylan thanh 4-O-methyl-D-
glucuronic acid va D-glucuronic acid lam thay d6i pH dung dich va dwoc phat hién bing
bromothymol blue. Enzyme s& dugc tiép tuc danh gia tinh chat dé xem xét kha nang bd sung vio
hén hop enzyme cho chuyén héa hidu qua sinh khéi thuc vat thanh duong.

Tir khéa: a-glucuronidase, biéu hién gen, Escherichia coli, DNA metagenome, Gglcl.

1. Mé dau

GO mém va sinh khéi lignocellulose tir phé
phu phim néng nghiép 1a ngudn sinh khéi tai
tao co gia tri cho san Xuét nang lugng sinh hoc,
glay va cac san pham cOd gia tri trong cong
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nghiép, y duoc [1]. Sinh khdi lignocellulose bao
gom ba thanh phan chinh 1a cellulose,
hemicellulose va lignin duoc lién két voi nhau
thanh  khoi rén chic. Viéc phan hay
lignocellulose can dén sy tham gia cta nhiéu
loai enzyme trong d6 c6 nhom enzyme cellulase
thuy phén cellulose thanh dudng glucose, nhom
hemicellulase thily phan hemicellulose thanh
nhiéu loai duong 5C, 6C. Cac dudng don niy s&
dugc st dung cho Ién men san XUt cac san
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ph?im dich nhu ¢én sinh hoc hay cac hoa cht,
enzyme.

Trong cdu tric cua hemicellulose cua gd
mém, glucuronoarabinoxylan (GAX) chiém 8-
15% tong trong lwong carbohydrate khé phu
thudc vao loai thuc vat [2]. Tuy nhién, GAX va
xylan néi chung c6 thé hap thu va bam chat vao
cac soi cellulose vi thé, dong thoi lién két cong
hoéa tri voi lignin, lam can tro cellulase tiép can
v6i cellulose trong qua trinh chuyén hoa [3-5].
GAX c¢6 cdu trac phic tap bao gom khung
xylan dugc hinh thanh tir cac tiéu don vi
xylopyranosyl lién két B-1,4 (Xylp) va céc
chudi bén arabinofuranosyl theo lién két a-1,3
(Araf), hoac 4-O-methylglucuronic acid
(MeGlcA) qua méi lién két a -1,2. Trung binh,
MeGIcA chiém khoang 14% trong phan tir
xylan [6]. Viéc loai bo cac g glucuronic acid
trong cu tric xylan 1a mét tr& ngai 16n cho
viéc chuyén hoa ngudn sinh khéi nay [7]. Vi
vdy, viéc tim kiém cac enzyme thity phan goc
glucuronic acid dé hd trg chuyén héa sinh khoi
1a can thiét.
a-Glucuronidase la enzyme thudc ho
glycoside hydrolases (EC 3.2.1.-) bao gdm
GH4, GH67 va GH115. Cho dn nay, cac nha
khoa hoc da chimg minh a-1,2-glucuronidase
GH67 hoat dong trén cac chudi xylan ngin
chtra (Me)GIcA va cit tir dau khong khir [8, 9].
a-Glucuronidase thugc GHI115 c6 thé hoat dong
trén mach polymer cua xylan kich thu6e 16n va
ca trén cac chudi oligosaccharide ngan [10, 11].
Tir ngudn dit 1iéu DNA metagenome cua vi sinh
vat trong da co dé, mét khung doc mo (ORF)
day du dai 1977 nucleotide di duogc khai thac.
ORF nay khong tuong dong voi gen ndo trén
ngan hang gen NCBI, mi héa cho enzyme gom
658 aa c6 do tuong dong cao nhat 64% so voi
enzyme alpha-glucuronidase ctia Bacteroides
vulgatus. Khung doc mé ¢6 69 nucleotide phia
dau 5' ma héa cho tin hiéu tiét. Phan gen alpha-
glucuronidase (Gglcl) md hoéa cho protein
truong thanh co chiic ning sinh hoc bao gdm
1908 amino acid da duoc ti vu ma cho biéu
hién t6t & E. coli, sau d6 dugc tong hop nhan
tao va dua vao vector biéu hién pET-22b(+) tai
diém cit cia enzyme han ché Ncol va Xhol dé

tao thanh vector pET22-Gglcl. Trong bai bao
nay, gen Gglcl dugc nghién cuu biéu hién
trong E. coli va tién hanh tinh ché 1am nguyén
liéu cho danh gia dac diém sinh hoc cua
enzyme.

2. Vat liéu va phuwong phap nghién ciru
2.1. Vat liéu

Chung vi khuan E. coli BL21 Rosetta (DE3)
dugc str dung trong thi nghiém biéu hién gen;
vector pET22b(+) mang gen Gglcl dung lam
vector biéu hién.

2.2. Phwong phap nghién curu

Biéu hién gen Gglcl

Vector pET22-Gglcl dwoc bién nap vao
chung vi khuan E. coli BL21 Rosetta (DE3)
bang phuong phap séc nhiét [12]. Khuan lac
E. coli mang vector pET22-Gglcl dugc nudi
cdy trong moi truong LB long co6 bd sung
ampicillin &én ndéng do cudi cing 1a 100 pg/ml
(mdi truong LBA), lic 200 vong/phut ¢ 37°C
qua dém. Sau d6, dich nuéi cdy duoc chuyén
sang moi truong maéi (mdi trudng dugce khao sat
1a moi truong LBA, PEA, TBA, TBcbA) dé dat
ODggo ban dau 14 0,1 va nudi tiép trong khoang
2 gid ¢ 37°C cho dén khi ODgq dat 0,4 — 0,6 thi
tlén hanh b6 sung thém IPTG dé cam img sinh
tong hop enzyme tai to hop. Thanh phan moi
truong nhu sau: LB gém 0,5% cao nam men,
1% bacto tryptone, 1% NaCl; TB gdm 2,4%
cao ndm men, 1,2% peptone, 0,4% glycerol,
0,17 M KH,PO,, 0,72 M K,HPO,; TBcb gom
2,4% cao ndm men, 1,2% peptone, 0,24%
D-glucose, 0,17 M KHzPO,, 0,72 M K,HPO,;
PE gdém 2% peptone, 1% cao nim men. Nong
do IPTG dugc khao sat trong khoang tir 0 dén 1
mM. Miu dugc nudi ciy tiép trong diéu kién
lic 200 vong/phit & cac nhiét do khac nhau dé
lwa chon ra nhiét do thich hop. Dich té bao
dugc ly tam 5000 vong/phut, trong 10 phut dé
loai bo dich ndi. Tua té bao duoc hoa lai trong
dém PBS (8 g NaCl; 2 g KCI; 0,24 g KH,POy;
1,42 g Na,HPO, b6 sung nuéc cho dén 1 lit)
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sa0 cho ODgoo=10 d¢ tién so sénh. T¢ bao dugc
gilt & -80°C dén khi phan tich. Protein trong té
bao duoc kiém tra bang dién di trén gel
polyacrylamide 12,6%.

Phén tach protein pha tan va pha khong tan

DPé danh gia protein tai t6 hop dugc biéu
hién & pha tan hay khong tan, t& bao tir -80°C
dugc 1am tan nhanh trong nudc 4m (40-50°C)
sau d6 duoc pha v bang siéu 4m véi chu ky 3
gidy siéu 4m va 3 gidy nghi trong tong thoi gian
10 phat. Dich siéu am dugc ly tam 8000
vong/phut trong 10 phit dé tach protein pha tan
va pha khong tan. Pha tan 13 phan dich ndi duoc
thu lai, con phan cin 1a pha khong tan duoc hoa
tro lai trong PBS v6i thé tich bang thé tich phan
dich vira hat ra. Mau duoc kiém tra b?mg dién
di SDS-PAGE [13].

Tinh ché enzyme a-glucuronidase tdi t6 hop

Enzyme tai to hop dugc dua vao pET22b(+)
duéi dang dung hop véi hexahistidine co san
trén vector, vi vy enzyme di dugc tinh ché
bang sic ky ai luc v6i cot HiChap Chelating HP
5 ml. Cot tinh sach c6 chira hat gel da gén san
v6i Ni** bao quan trong lanh trong con 20%
dugc 1y ra va rira bang nudc deion véi thé tich
bang 10 lan thé tich cot. Sau d6 gel trong cot
dugc can bang véi dém gin cot (imidazole 20
mM, NaCl 500 mM, PBS 5X) v&i thé tich bing
5 lan thé tich cot. Dich ndi sau khi pha té bao
(45 ml) duoc bd sung thém mubi NaCl,
imidazol va dém PBS sao cho néng do cubi
cung twong duong véi dém gin cot sau d6 duoc
dua vao cot. Dich qua cft dugce thu lai dé phan
tich. Mau protein trong cot dugc rira v6i dém
rira (thé tich bang 5 lan thé tich cot) co thanh
phan twong tw dém gan cot nhung thay doi nong
d0 imidazol 50 mM va 100 mM. Sau do,
protein tai t6 hop dugc ddy ra khoi cot bing
dém thu mau c6 thanh phan tuong ty dém gin
¢t nhung c6 ndéng d6 imidazol cao 300, 500
mM. Mau dugc thu trong cac phan doan, mdi
phén doan 1 ml. Protein trong cac phan doan
dugc kiém tra bang dién di SDS-PAGE. Do

sach cta enzyme sau tinh ché duoc danh gia
bang phan mém Quantity One 7.1.

Phuong phdap danh gia dinh tinh hoat tinh
enzyme

Bromothymol blue 1a mét chat chi thi pH,
dugc sir dung pho bién dé dénh gia su thay doi
pH v6i dd nhay cao. Khi b6 sung bromothymol
blue vao dung dich, dung dich s& chuyén tir
mau xanh thAm dén mau vang dam khi pH
chuyén tir cao xubng thap. Theo nguyén ly,
trong nude dudi su c6 mat cua a-glucuronidase,
(Me)GIcA trong birchwood xylan s& bi chuyén
thanh  4-O-methyl-D-glucuronic acid + D-
glucuronic acid [14]. Cac acid s& 1am chuyén
mau bromothymol blue nén dé dang quan sat
dugc dé danh gia so bo hoat tinh enzyme.
Xylan (Sigma) 1% duoc chuan bj trong nuéc de
ion dun soi dé pha v& cau tric cua b soi xylan.
Phan ¢ng giita enzyme va co chat duogc tién
hanh trong 1000 ul bao gdm 200 pl xylan, 100
ul xylanase (Sigma, 5 ug), 500 ul dich protein
pha tan c6 chia enzyme a-glucuronidase. Mau
d6i chimg 1 ¢6 thanh phan twong ty nhung dich
enzyme o-glucuronidase dugc thay bang
protein pha tan cua chung d6i ching. Mau dbi
chimg 2 ¢6 thanh phan twong ty nhung dich
enzyme a-glucuronidase va co chit duoc u
riéng 1& va chi dugc tron trude khi bd sung
bromothymol blue. Phan mg enzyme co chat
din ra & 40°C qua dém. Sau d6, miu dugc bd
sung v6i 200 ul bromothymol blue. Quan sat sy
d6i mau cua dung dich trong cac miu.

3. Két qua va thao luin

3.1. Biéu hién gen Gglcl trong ching E. coli
Rosetta

Gen Gglcl trong vector pET22b(+) nhan
dugc tir hing Genscript di dugc giai trinh tu dé
kiém tra. Két qua, trinh tu gen dung 100% so
voi trinh tu dat téng hop. Plasmid da duoc bién
nap vao E. coli Rosetta va tién hanh biéu hién
¢ 30°C voi 0,05 mM IPTG trong 5 gio. Theo
tinh toan Iy thuyét, GGLC1 co kich thudc
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khoang 74 kDa. Két qua, enzyme o-
glucuronidae c6 kich thudc cao hon protein
chuan (bang kich thudc 66,2 kDa) dugc biéu
hién trong ca 3 dong E. coli Rosetta dugc cam
tmg voi IPTG trong khi d6 dong dbi chimg
khong cdm ung v6i IPTG khong cé protein nay
(Hinh 1).
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Hinh 1. Phan tich san phim biéu hién cua gen Gglcl
trong trén gel polyacrylamide 12,6%.

M: Protein chuin (Fermentas); (-): Dong khéng cdm
tmg IPTG (ddi chimg); 1, 2, 3: Cac dong dugc nudi cy
cam ung voi IPTG.

A7n7h hieong ciia nong do IPTG lén khd ndng
biéu hién gen Gglcl

Dé nghién ctru anh hudng cua néng do chat
cam tmg IPTG 1én kha ning tong hop cua a-
glucuronidase, chung tai t6 hop dugc nubi trong
200 ml méi trudong TBA long & 37°C trong 1,5
gid dé dat dén ODggo tir 0,4-0,6. Dich té bao
duoc chia vao 7 binh, mdi binh 20 ml trong d6
c6 mot binh khong dugc cam mg bang IPTG
dung lam dbi chimg. Sau binh con lai dugc bd
sung lugng IPTG thich hop sao cho ndng do
IPTG cubi cung trong mdi binh 1a 0,05 mM,
0,1 mM, 0,2 mM, 0,5 mM, 0,8 mM va 1 mM.
T4t cé cac binh sau d6 duge nudi lic vai tbe do
200 vong/phut, biéu hién ¢ 20°C va thu mau sau
6 gio.

ODggo Sau 6 gi®r nudi cay cam trng
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Hinh 2. Anh hudng ciia ndng d6 IPTG 1én kha ning
i sinh truong (A)
va tong hop a-glucuronidase (B) cta chung E. coli
tai to hop.

M: Protein chudn (Fermentas); (-) : Dong khong cam
ung IPTG (d0i chting); S: Protein pha tan; P: Protein pha
khdng tan

Két qua (Hinh 2A) cho thdy, sinh khdi té
bao thu duoc sau 6 gid cdm ung gidm manh khi
noéng d6 IPTG ting dan. Pién hinh sinh khéi té
bao giam tdi 3 14n khi té bao dwoc cam ung véi
noéng do IPTG tir 0,5 dén 1. Trong khi d6, két
qua dién di san pham protein & pha tan va pha
khong tan trong té bao E. coli & cic ndng do
chat cam Ung IPTG khac nhau (Hinh 2B) cho
thiy nong do chat cam tmg IPTG cang tang thi
protein ngoai lai duoc tong hop cang nhiéu.
Mit khac, két qua trén Hinh 2A va 2B ciing cho
thdy muc do tong hop enzyme cao di anh
hudng téi qué trinh trao doi chat cia té bao chu
lam cho chiing phat trién kém.

Enzyme dugc biéu hién & pha tan thuong s&
¢ cAu trac ding va c6 hoat tinh sinh hoc. So
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sanh a-glucuronidase pha tan duoc biéu hién &
cac nong d6 IPTG khac nhau, chiing t6i nhan
thay & noéng do 0,05 mM, protein tan kha nhiéu,
gan tuong duong voi luong enzyme tan khi
duogc cam ung & 0,8 va 1 mM IPTG. Trong khi
d6, sinh khéi té bao thu duoc sau 5 gio cam tng
v6i 0,05 mM IPTG cao gan 4 lan so véi sinh
khdi té bao duge cam tng ¢ 0,8 va 1 mM IPTG.
Vi véy, néng d6 IPTG 0,05 mM da duogc lya
chon cho nghién ctru biéu hién gen & cac thi
nghiém tiép theo.

Khdo sat nhiét do biéu hién

© 25°C 30°C 370C
P s M s Ps P ‘s P

— =74KkDa

Hinh 3. Pién di d6 kiém tra su biéu hién cua enzym
a-glucuronidase trong té bao biéu hién E. coli.
Rosetta ¢ cac nhiét do khac nhau trén gel
polyacrylamide 12,6%.

Khdo sat moi truong biéu hién
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(-): Dong té bao bjéu hién khong dugc cim tmg bang
IPTG; M: Protein chuan (Fermentas); S: Protein pha tan;
P: Protein pha tua.

Nhiét 36 1a mot yéu td vo cung quan trong
anh hudng dén kha nang sinh truong cia ching
biéu hién va kha ning tan ciia protein. Trong
nghién ctru ndy, ching t6i tién hanh khio sat
biéu hién ¢ 3 nhiét d6 khac nhau la 25°C, 30°C
va 37°C. Két qua cho thdy, sau 6 gid nudi cy
trong moéi truong TBA cam ung, ODgyg clia mau
khong cam ung dat 13,49, _trong khi d6 ODggg
clia mau cam mg nudi cdy ¢ 25°C, 30°C va
37°C thip hon, dat trong tmg 12 9,3; 7,4 va 6,4.
Binh thudng E. coli sinh truong tét & 37°C nén
sinh khdi thudng dat cao nhat ¢ nhiét do nay.
Tuy nhién, trong nghién ctru, sinh khdi dat cao
nhat sau 6 gio nudi 1a & 25°C. Ching t6 & thoi
diém sau 6 gid nudi ciy, ching nudi ¢ cac nhiét
d6 30, 37°C rét co thé da & giai doan thoai hoa,
di vao pha chét. Két qua phén tich protein biéu
hién & cac nhiét do khac nhau cho théy enzyme
a-glucuronidase dugc biéu hién cha yéu ¢ pha
tan khi nudi cdy cam ung ching ¢ nhiét do
25°C, 30°C trong khi d6 bang mit thuong c6 thé
thiy mot nira enzyme c6 kich thudc 74 kDa
biéu hién & pha khong tan khi nudi cay chung &
37°C (Hinh 3).

“) LB PE TB
I l —— —_—
) LB PE TB M S s P S P S P
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Hinh 4. Anh huong ctia méi truong nudi cdy 1én kha nang sinh trudng (A) va tong hop GGCLI (B)
cta chung E. coli tai to hop.

M: Protein chuan (Fermentas); (-) : Dong khong cam Gng IPTG (d6i chimg); TS: Protein tong sb tir ctng thé tich
mdi trudng; S: Protein pha tan tir cing thé tich méi truong; P: Protein pha khong tan tir ciing thé tich méi trudng.
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Moi truong biéu hién 1a noi cung cip dinh
dudng cho sy ting sinh va biéu hién protein ciia
té bao chi. Mot mdi trudong biéu hién phu hop
s& gitip cho té bao chu sinh truéng mot cach t6t
nhat ddng thoi hd tro toi wu cho viée biéu hién
protein ngoai lai ciia té bao. Vi vay sau khi da
chon dugc nhiét d6 va néng do chét cam ung
IPTG phu hop, chiing t6i tiép tuc khao sat sy
biéu hién cua E. coli Rosetta mang vector pET-
22b(+) chira gen ma hoa a-glucuronidase trong
3 moi truong khac nhau la LB, PE va TB.

Nhin vao gia tri do ODgy sau khi thu mau
c6 thé thay E. coli Rosetta mang gen ma hoa o-
glucuronidase sinh truong tot nhat trong moi
truong TB, voi gid tri ODgge vuot trdi hon hén
s0 vOi hai moéi truong con lai. Tuy nhién, trong
cing mot thé tich moi trudng thi trong moi
truong PE va TB chiing tai to hop déu tong hop
t6t enzyme o-glucuronidase twong duwong nhau
va lugng enzyme duoc biéu hién ¢ pha tan ciing
twong duong nhau (Hinh 4). Trong moi truong
LB, a-glucuronidase dugc biéu hién hoi thép
hon. Néu tinh vé kinh té thi méi truong PE 1a
mdi truong don gian, dé chuén bj va thanh phan
don gian hon méi truong TB do d6 c6 thé sir
dung méi trudng PE cho biéu hién enzyme cho
thi nghiém tinh ché.

Nghién citu tinh ché a-glucuronidase

a-glucuronidase  — 66,2

Enzyme a-glucuronidase dugc nghién ctu
biéu hién véi luong 16n va duoc tinh ché véi
cac diéu kién khac nhau nhu thay d6i ndng do
imidazol trong dém lén ct (20 mM, 50 mM, 70
mM), trong dém rua (50 mM, 100 mM, 150
mM). Két qua cho thdy quy trinh tinh ché su
dung dém 1€én cot cod né)ng d06 imidazole 70 mM,
dém rtra co néng d6 imidazole 100 mM va dém
rira giai chira 300 mM imidazole cho két qua
tinh ché tot nhét khi lugng protein tai to hop thu
duogc 13n it protein tap chit hon (Hinh 5A). San
pham a-glucuronidase sau d6 duoc tia lai trong
dung dich (NH,4)SO, 80% bao hoa va dugc loai
mudi thong qua cot sdc ki loc gel va duoc kiém
tra do sach bang phan mém QuantityOne (Bio-
rad). Két qua cho thay tong ham luong protein
trén duong chay la 7,56 pg trong d6 GGLCI1 co
ham lugng la 6,8 pg. Vi vay do sach cua
enzyme sau tinh ché 1a 90% (Hinh 5B). a-
Glucuronidase di thé hién dugc hoat tinh phan
cat chudi bén (Me)GIcA trong birchwood xylan
thanh 4-O-methyl-D-glucuronic acid + D-
glucuronic acid 1am chuyén mau bromothymol
blue sang mau vang nén dé dang quan sat duoc
dé danh gia so bo hoat tinh enzyme. Ong d6i
chung (-) C1 khéng c6 enzyme va dng dbi
ching 4m C2 dwgc bd sung enzyme nhung
enzyme ngay lap tirc bi bat hoat nén khong thé
hién duoc hoat tinh dan dén dung dich c6 mau
xanh la cay.

s C1 Cc2 GGLC1

A

C

Hinh . Déanh gi4 d tinh sach cta a-glucuronidase (GGLC1) bang SDS-PAGE (A) phin mém QuantityOne (B)
va kiém tra hoat tinh enzyme trén co chat xylan (C).

M: Protein chuin (Fermentas); 1: Mau a-glucuronidase da tinh ché; Cl: mau chimg 1 khong chita enzyme; C2:
Mau chung 2 enzyme dugc bo sung trudce khi bé sung chi thi mau.
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4. Két ludn

Gen Gglcl ma hoda a-glucuronidase co
ngudn gbe tir vi khuan trong da co dé da duoc
biéu hién thanh cong trong E. coli & pha tan
trong moéi truong TB, PE c6 0,05 mM IPTG ¢
25, 30°C. Enzym dugc tinh ché thanh cong
béng sdc ky ai lyc voi do tinh sach 90% va co
hoat tinh chuyén hoa mach bén xylan.

Loi cam on

Céng trinh duge thyc hién bang ngudn kinh
phi cua Pé tai doc lap “Nghién clru
metagenome ctia mot s6 hé sinh thai mini
tiém niang nham khai thac cac gen méi ma
héa hé enzyme chuyén hoéa hiéu qua
lignocelluloses®, ma s6 PTPLCN.15/14 va
trang thiét bi ciia Phong thi nghiém Trong
diém Céng nghé gen.
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Expression and Purification of a-glucuronidase Derived
from Bacteria in Doats Rumen from Recombinant
Escherichia coli Rosetta (DE3)
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Do Thi Huyen®, Truong Nam Hai*

YInstitute of Biotechnology, Vietnam Academy of Science and Techology
“Biology Faculty, VNU University of Science, 334 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam

Abstract: a-1,2-Glucuronidase GH67 plays an important role in the degradation of 4-O-
methylglucuronic acid ((Me)GIcA) side chain in glucuronoarabinoxylan to enhance lignocellulose
converstion into fermentable sugars for production of bioethanol and value-added products from plant
biomass. In this study, a gene Gglcl of 1908 nucleotides coding for mature a-1,2-glucuronidase GH67
derived from bacteria in goats rumen was sucessfully expressed in E. coli Roseta. Most of
recombinant enzyme was soluble fraction when the host cultured in TBA, PEA media containing 0.05
mM IPTG at 25°C or 30°C. The recombinant enzyme was purified by His-tag affinity chromatography
with purity of 90%. Preliminarily, the enzyme exhibited activity to converse (Me)GICA present in
birchwood xylan into 4-O-methyl-D-glucuronic acid and D-glucuronic acid to reduce pH which was
detected by pH indicator bromothymol blue. In future, the recombinant enzyme will be characterized
for supplementation into enzyme cocktail for effective lignocellulose conversion into sugar.

Keywords: a-glucuronidase, expression, Escherichia coli, DNA metagenome, Gglcl.



