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TOM TAT

San phém trao déi chét cua cac vi sinh vt trong cac hé sinh thai dia nhiét thuong c6 tinh chét dac biét, giup

cho vi sinh vat ¢6 thé ton tai, sinh truong va phat trién trong moi trudng cyc tri. Dé khai thac nguon gen vi sinh
vat tir cac hé sinh thai dic biét nay, cin phai cé cach tiép can méi ma khong théng qua nu01 cay. Cung véi sy
phat trién cta k¥ thuat metagenomic theo hudng giai trinh tr gen thé hé méi va cac phin mém tin sinh hoc, cic
nha nghién ciru di dan dén tiép can duoc v6i cac gen méi cia vi sinh vat truc tiép tir hé gen méi trudng. Trong
nghién cru ndy, trinh tw ORF ma s6 [denovogenes] 32768 ma héa cho B-glucosidase dugc khai thac tir dit liéu
DNA metagenome sudi nudc nong Binh Chéau duogc lya chon de biéu hién trong vector pET17b do c6 df tuong
ddng amino acid thip véi cac enzyme trong GenBank, c6 chi s6 kiém tinh va Tm cao. Nhim nang cao hiéu qua
biéu hién, mot sb diéu kién (chung chu, moi truong, néng d6 IPTG, d¢ thong khi...) ciing da dugc khao sat. Két
qué cho thdy ching E. coli C43(DE3) tai td hop dat luong sinh khdi kho cuc dai 8,26 g/L, biéu hién hoat tinh p-
glucosidase t6t nhét 0, 34 U/mL sau 42-48 git nubi chy & nhiét d 30°C, trén moi truong TB trong didu kién lic
v6i thé tich dich nubi cay chiém 20% thé tich binh nuéi, néng d6 IPTG cam ing 12 0,25mM. Két qua nghién ctru
nay khong chi gop phin khing dinh hi¢u qud cua viéc khai thic truc tiép ‘gen moi ma hoa cho cdc enzyme tur
DNA metagenome vi sinh vét subi nudc nong Viét Nam ma con 1a co s¢ dé nghién ciru va san xuét cac enzyme
tai t& hop dap ing nhu ciu chuyén hoa sinh khdi.

Tir khéa: Biéu hién gen, DNA metagenome, E. coli C43(DE3), B-glucosidase, enzyme tdi té hop, sudi nieGe néng

Binh Chau.
MO PAU

Beta-glucosidase (EC 3.2.1.21) la nhém enzyme
thuy phan mbi lién két glycoside trong phan tir
carbohydrate dé giai phong cac gbc glycosyl khong
khur, glycoside va ohgosacchande Nhom enzyme nay
c6 mat trong hau hét cic co thé song bao gom vi
khuén, ¢6 khuan, eukaryote, dong nhiéu vai trd quan
trong trong cac qua trinh trao d6i chit, vi du nhu
chuyén hoa sinh khbi & vi sinh vat, phén giai
glycolipid, qua trinh hoa gd & thuc vat, hoat hoa
phytohormone, kiém soét sinh hoc khang cac loai gay
hai ... (Singh et al., 2016). Beta-glucosidase ciing
dong vai tro quan trong trong diéu tri bénh Gaucher
(Butters, 2007). Trong d6, B-glucosidase van dugc sir
dung nhiéu nhét trong phtc hé cellulase, 13 enzyme
xuc tac budc cudi cing trong qua trinh thiy phan
cellulose.

Dé thu nhén va nang cao hoat tinh enzyme, mot
s6 phuong phap nhu biéu hién cic gen ma hoa B-
glucosidase tir cac ngudn khac nhau d dugc cong bd
(Byeon et al., 2005; Chan et al., 2012; Tang et al.,
2014). Viéc tim kiém ching cha pht hop dé san xuat
lwong 16n enzyme 1a mot trong nhitng mdi quan tam
hang d4u. Cac chung chu tir nAm men Pichia pastoris,
Trichoderma reesei dén cac ching E. coli déu duoc
st dung cho muc dich nay (Harhangi et al., 2002;
Murray et al., 2004; Chang et al., 2011; Tang et al.,
2014). Trong d6, cac chung chu E. coli van giit duoc
ru thé do tdc d6 sinh truéng nhanh, mat do té bao 16n,
diéu kién nudi cdy don gian, ré tién va qua trinh bién
nap DNA ngoai lai vao t& bao cht nhanh va higu qua
(Rosano, Ceccarelli, 2014). Cac ky thuat va phuong
phép nham nang cao hiéu qua biéu hién protein tai t6
hop 6 té bao E. coli ngay cang dugc cai tién. Cac diéu
kién nuéi cdy nhu thanh phan méi trudng, nhiét do
biéu hién, 6 thong khi, ndng d6 chit cam tng... cling

545



la nhitng yéu t6 gop phin lam ting hoat tinh cua
enzyme tai to hop.

Viéc st dung thanh cong cac chung E. coli trong
tach dong va bleu hién céc gen cua vi sinh vat khong
thong qua nudi cdy cang lam tang uu thé cta hé thong
nay. Theo udc tinh, khodng 18% cac gen méa hoa
cellulase wa nhiét dugc phat hién va thu nhan thong qua
ky thudt metagenomic (Escuder-Rodriguez et al.,
2018). Nhiéu B-glucosidase da dugc sang loc, xac dinh
trinh tyr, tach dong va biéu hién thanh cong trong E. coli
(Kim et al., 2007; Guo et al., 2008; Wang et al., 2012;
Li et al, 2014; Schroder et al, 2014; Ramirez-
Escudero et al., 2016). Tuy nhién cac nghién ctru tuong
tu dé tim kiém P-glucosidase bén nhiét méi tir DNA
metagenome sudi nude nong con it dwge cong bd ngoai
trir nghién ctru cia Schroder ef al, (2014). Trong
nghién ctru nay, trinh ty khung doc md ma hoa cho -
glucosidase (mi sb [denovogenes] 32768) da dugc lya
chon tir co so dir liéu DNA metagenome sudi nudce
n6éng Binh Chau dé biéu hién trong E. coli bang hé
vector pET17b (Novagen). Nhiam ning cao hiéu suét
biéu hién enzyme tai to hop, cic yéu té anh huong dén
qué trinh biéu hién gen [denovogenes] 32768 di dugc
khao sat. Két qua thu dwoc 1a mot minh chimg cho tiém
nang thu nhan enzyme ti to hop truc tiép khong thong
qua nudi cay.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu

Céc chung E. coli tai tb hop mang vector pET17b co
gin doan ORF cua trinh tyr gen [denovogenes] 32768
dwoc dung dé nghién ctru biéu hién B-glucosidase; p-
nitrophenol ~ va  p-nitrophenyl-B-glucopyranoside
(pNPG) (Sigma Aldrich) dugc sir dung 1am chét chuén
va co chét cho thir hoat tinh ciia B-glucosidase. Cac hoa
chit khac duoc str dung: cao ndm men, bacto tryptone,

glycerol, IPTG (Merck), ... d&u ¢6 do tinh khiét, ¢am bao
cho qua trinh thyc nghiém.

Phuong phap nghién ciu
Du dodn tinh chit enzyme

St dung phin mém Tm Index & dia chi
http://tm.life.nthu.edu.tw/ (Ku et al, 2009) d& dy
doan tinh chiu nhiét va ph?m mém Acalpred
(http://lin.uestc.edu.cn/server/AcalPred) dé du doan
tinh chiu kiém, acid cua protein.

Biéu hi¢n gen [denovogenes| 32768

Cac chung E. coli ¢6 mang plasmid
pET17b 32768 dugc nhan giong trong moi truong
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LB long + ampicillin (100 pg/ml) ¢ 37°C, 200 rpm tur
16-18 gio. Gidng dwoc chuyén sang binh tam giac 500
ml ¢6 chira 100 ml méi trudng biéu hién + ampicillin
(100 pg/ml) véi ty 18 1% (v/v). Lic binh & diéu kién
200 rpm, 37°C cho dén khi ODgq clia dich nuéi céy
dat 0,6-0,8, bd sung 1 mM IPTG va tiép tuc nudi lic
200 rpm trong 48 gid & 30°C. Dich nudi cdy duoc ly
tam & 10.000 vong/phut trong 10 phat dé loai dich ndi,
thu té bao. Bao quan té bao & -20°C cho cac nghién
ctru tiép theo.

+ Xéc dinh trong lugng sinh khdi kho: Sy sinh khéi
tuoi & 105°C dén trong lugng khong d6i dé xac dinh
trong lugng sinh khoi kho.

+ Thu nhan enzyme thé: Sinh khdi tuoi dwoc ria va
hoa lai vao trong dung dich dém pha té bao (Tris/HCl
50 mM, pH 8,5; EDTA 1 mM; NaCl 100 mM; DTE
0,1 mM va PMSF 1 mM) trudce khi phé v bang siéu
am dé thu dich enzyme tho.

+ Xac dinh hoat d¢ pB-glucosidase: Hoat do f-
glucosidase dugc xac dinh theo phuong phap cta Lu
et al., (2013) cai tién st dung p-NPG 1a co chét. Cy
thé: 0,5 mL enzyme dugc thém vao 1 mL dung dich
dém Tris/C1 50 mM, pH 8,5. Bé sung 0,5 ml dung dich
p-NPG 20 mM. Phan trng dugc thyc hién ¢ 55°C trong
15 phut trudce khi bd sung 2 ml dung dich Na,CO; 200
mM dé dimg phan tng. Lugng p-NP giai phong ra
dugc xac dinh bﬁng mirc d0 héip thu & bude song 400
nm. Mgt don vi hoat tinh enzyme dugc dinh nghia la
luong enzyme can thiét xuc tic phan tmg dé giai
phong ra 1 pmol p-NP tir p-NPG trong thoi gian mot
phiit & diéu kién phan tmg.

+ Anh huong cta cic yéu to dén hiéu suat biéu hién
B-glucosidase

Lya chon chiung chu biéu hién: Hai dong té bao
E. coli C43(DE3) (Lucigen) va E. coli JM109 (DE3)
(Promega) dugc sir dung lam chung chu dé biéu hién
B-glucosidase tai to hop. Plasmid pET17b 32768
dugc bién nap vao 2 dong té bao kha bién béng
phuong phap xung dién. Cac té bao E. coli tai tb hop
duoc nudi cdy va xac dinh trong lwong sinh khdi ciing
nhu hoat tinh ctua enzyme dung hop.

Lua chon moéi truong biéu hién: Ching E. coli
C43(DE3) tai t6 hop mang vector pET17b_32768 dugc
nhén giéng trén méi truong LB trude khi chuyén sang
biéu hién trén 3 loai moéi truong NB, LB va TB. Hi¢u
sut biéu hién dwoc danh gia thong qua trong luong
sinh khéi va hoat tinh ciia enzyme dung hop.

Do thoang khi: Gidng khoi dong ciia ching téi to
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hop E. coli C43(DE3) duoc chuyén vao cac binh tam
giac (thé tich 500 mL) chtra méi truong TB véi cac
thé tich khac nhau 50-300 mL (twong (g 10-60% thé
tich binh). Qua trinh biéu hién dugc thuc hién 6 30°C,
200 rpm trong 48 gio. Hiéu suét biéu hién dwugc ddnh
gi4 théng qua trong luong sinh khéi va hoat tinh cua
enzyme dung hgp.

Nong d6 IPTG: Nubi cdy chung téi td hop E. coli
C43(DE3) trén mo6i truong TB cho dén khi ODg dat
0,6-0,8, bd sung IPTG vdi cac ndng d6 0,25-1,5 mM.
Hiéu sudt biéu hién dugc danh gia thong qua trong
lwong sinh khi va hoat tinh ciia enzyme dung hop.

Dong thai sinh trudng va biéu hién p-glucosidase:
Chung E. coli C43(DE3) tai t& hop dugc nudi trong
binh tam giac (500 ml) c6 chira 100 ml moi truong
TB. Qua trinh biéu hién dugc thuc hién sau khi cam
ung 0,25 mM IPTG, 30°C, 200 rpm. Trong lugng sinh
khéi kho va hoat tinh ciia enzyme dung hop cia céc
méu duge x4c dinh cach nhau 6 tiéng trong 48 gio. Tat
ca cac thi nghiém déu dugc lap lai 3 1an dé tinh gia tri
sai s6 chuan.

KET QUA VA THAO LUAN

Du doan tinh chit enzyme

Trong s cac ORF mi héa cho B-glucosidase,
ORF [denovogenes] 32768 da dugc lya chon do c¢6
trinh ty amino acid twong ddng 76,11% véi P-
glucosidase c6 mi s6 A2392 03130 tir vi khuan
Candidatus kaiserbacteria
RIFOXYB1 FULL 46 14 va 53,94% véi B-
glucosidase A cua vi khudn Parcubacteria sp
GW2011_GWF2_44 8. Hon nita, ORF nay c6 chi s6
kiém dat 0,83 va Tm 0,92. Do do, protein dugc du
doan c6 tinh chét kiém va c6 nhiét do hoat dong t6i wu
trong khoang 55°C 65°C. Trinh tu ORF
[denovogenes] 32768 da dugc dang ky trén GenBank
v6i ma sb QAU55422, ¢o chiéu dai 1224 nucleotide,
ma hoa cho 407 amino acid. Trinh tu nucleotide nay
da duoc téng hop nhan tao va gén vao hé vector
pET17b (Novagen) dé nghién ctru biéu hién protein
tai to hop.

Lua chon chiing chii biéu hién B-glucosidase tai to
hop

Dé san xut B-glucosidase tai t& hop, mot trong
nhitng mbi quan tim dau tién phai ké dén do 1a lya
chon dugc chung chi phu hop. Plasmid
pET17b_32768 dugc bién nap vao hai dong té bao
E. coli CA3(DE3) va E. coli IM109(DE3). Sau 48 gio

cam tmg kha nang sinh truong ciia hai chung tai to
hop twong duwong nhau, tuy nhién hoat tinh B-
glucosidase cua chung E. coli C43(DE3) (0,05
U/mL) cao hon 2,5 1an so véi enzyme ctia ching E.
coli IM109(DE3) (0,02 U/mL) (Hinh 1). Nhu vay co
thé thiy enzyme tai td hop di duoc biéu hién & dang
tan. Chung E. coli C43(DE3) duoc Miroux va
Walker (1996) phat trién tir qua trinh sang loc cac
bién chung ctia dong E. coli BL21 (DE3) dé biéu hién
vugt ngudng céc protein mang. Uu dlem cta dong
E. coli C43(DE3) so vé6i dong gbc E. coli
BL21(DE3) 6 chd han ché ty 1& chét cua té bao khi
biéu hién qua mirc protein dung hop do da dwoc dot
bién tai hai diém trén ving -10 cta promoter
lacUV5. Trong khi do, dong té bao E. coli
JM109(DE3) la chung duoc dung chi yéu trong cac
chién lugc tach dong gen. Tir két qua nghién ciru
trén, ching tai t hop E. coli C43(DE3) mang
pET17b_32768 dugc chon cho cic nghién ctru tiép
theo.

Luwa chon méi trudng biéu hién p-glucosidase tai to
hop

Dé biéu hién B-glucosidase, chung tai to hop E.
coli C43(DE3) mang vector pET17b_32768 dugc
nuoi trén cadc moi truong NB, LB va TB. Sau 48 gio
biéu hién ¢ 30°C, mdi truong TB 1a moéi truong cho
sinh truong va biéu hién hoat tinh enzyme t6t nht
(7,95 g/L va 0,28 U/mL), ké sau 1a moi truong LB
va cuoi cung 1a moéi truong NB (Hlnh 2). Két qua nay
cling twong tu nhu cic cong bd qudc té khi nghién
clru qué trinh sinh truong va sinh téng hop protein
tai t6 hop bang hé thdng E. coli (Sezonov et al.,
2007; Studier, 2005; 2014). M6i truong NB va LB
duge st dung phd bién nhéat dé nuéi ciy E. coli do
chtra céc thanh phan dinh dudng d& hép thu ¢ giai
doan ting sinh sém. Tuy nhién, cdc moéi trudng nay
khong phai 1a lya chon tét nhat dé biéu hién cac
protein dung hop vi chira rat it carbohydrate va cac
ion kim loai héa tri II (Sezonov et al., 2007). Trong
khi d6, thanh phan méi truong TB c6 ham lugng cao
ndm men gép déi so v6i thanh phin méi truong LB
va NB, vi vay khi nuéi cdy E. coli trong moi truong
TB s& cho mat d6 té bao cao hon (Studier, 2005).
Mit khéc, cac chung E. coli tai tb hop khi biéu hién
protein dung hop can mot lugng phosphate rat 16n,
diéu nay chi c6 méi trudng TB déap ung duge. Hon
nita, moi truong TB co chita glycerol cling dong vai
trd cam tng biéu hién protein dwgc diéu khién boi
lac promoter (Studier, 2014). Nho d6, hiéu suit biéu
hién protein dung hop ting lén dang ké.
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Hinh 1. Anh hwéng ciia chiing chii 1&n qua trinh sinh trwdng va bidu hién B-glucosidase tai td hop. Sinh khéi kho dwoc biéu
hién trén c6t mau den, hoat tinh enzyme dwoc biéu hién trén c6t mau ghi.
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Hinh 2. Anh hwéng cla mdi trwdng nudi ciy Ién sinh
trwdng va sinh hoat tinh B-glucosidase cta chiing E. coli
C43(DE3) tai t6 hop. Sinh khéi kho dwoc bidu hién trén cot
mau den, hoat tinh enzyme dwoc biéu hién trén c6t mau
ghi.

Anh hwéng ciia d9 thoang khi dén biéu hién p-
glucosidase tai to hop

E. coli 1a vi khuan hiéu khi, do vay, lugng oxy
hoa tan trong méi trudng nudi cdy 1a mot yéu td quan
trong, c6 anh huong rd rét dén sy sinh truéng
(O’Beirne, Hamer, 2000; Losen et al., 2004). pé nang
cao ham lugng sinh khéi té bao ciing nhu hoat tinh
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Hinh 3. Anh hudng ctia do thoang khi 1&n sinh trwdng va sinh
hoat tinh B-glucosidase ctia chiing E. coli C43(DE3) tai té hop.
Sinh khéi khé dwgc biéu hién trén cot mau den, hoat tinh enzyme
dwoc biéu hién trén cot mau ghi.

enzyme dung hop, ngudi ta ¢6 thé didu chinh chi sb
oxy hoa tan bang cich ting toc do lic hodc giam thé
tich dich nudi trong binh. Trong nghién ctru nay,
chung t6i di khao sat anh huong cia 4 thé tich dich
nudi trén cing mot loai binh tam giac (500 mL). Két
quéa nghién ctru trong hinh 3 cho thdy thé tich dich
nudi cdy c6 anh huéng dén qua trinh sinh truong va
biéu hién enzyme dung hop. Mat do té bao cua ching
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tai t6 hop ti 1& nghich véi thé tich nudi cdy. Trong 4
diéu kién khao sat, mat do té bao dat cao nhat (10,64
/L) khi thé tich nudi cdy chiém 10% thé tich binh va
giam dan khi tang thé tich dich nuéi cy. Trong khi
d6, hoat tinh B-glucosidase tai tb hop cao nhét & binh
chtra thé tich dich nudi chiém 20% (hoat tinh dat 0,31
U/mL) (Hinh 3). Do d6, xét vé& hiéu qua biéu hién
enzyme dung hop va hiéu qua kinh té, ty 18 20% duoc
lya chon 14 ty 1& thong khi thich hop cho biéu hién
enzyme dung hop. Két qua nghién ctru nay ciing phu
hop vé6i cong bd ctia Rosano va Ceccarelli (2014) khi
nghién ctru biéu hién protein tai t6 hop trong ching
chu E. coli.

Anh huwéng cia nong d9 IPTG dén biéu hién p-
glucosidase tai t hop

IPTG la chét cam tmg cho T7-promoter ciia hiu
hét cac vector biéu hién thugc hé thong pET. Trong
nghién curu nay, ching t6i khao sat anh hudng cua
néng do6 IPTG tr 0,25 - 1,5 mM 1én qué trinh sinh
truong va biéu hién B-glucosidase ciia chung E. coli
C43(DE3) tai t hop. Két qua nghién ctru cho thiy
ndéng d6 IPTG c6 anh huong khong nhiéu dén kha
ning sinh truong va biéu hién B-glucosidase cia
chung tai t6 hop. Trong khoang ndng d6 IPTG cam
tng tir 0,25 - 1,5 mM, sinh khéi khé cua chung tai t&
hop dao dong tir 7,28 - 8,13 g/L, enzyme tai t6 hop
duoc biéu hién 6 tit ca cac ndng do IPTG cam tmg va
hoat tinh dao dong tir 0,3 — 0,34 U/mL (Hinh 4). Do
do, néng d6 IPTG 0,25 mM duoc chon dé cam ung
biéu hién enzyme dung hop.

=
o

Sinh khdi kho (g/L)
oN B O ®

0.25 0.5

0.75

Nong dd IPTG (mM)

B Sinh khdi khé (g/L) ™ Hoat tinh B-glucosidase (U/mL)

0.4
0.3
0.2
0.1
T T 0
1.25 15

1

Hoat tinh B-glc (U/mL)

Hinh 4. Anh huéng ndng do IPTG cam (ng |én sinh tredng va biéu hién B-glucosidase clia ching E. coli C43(DE3) tai t hop.
Sinh khéi khd dwoc biéu hién trén cét mau den, hoat tinh enzyme duwoc biéu hién trén cét mau ghi.
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trén dwdng mau den, hoat tinh enzyme dwoc biéu hién trén dwdng mau ghi.
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Pong thai sinh truéng va biéu hi¢n p-glucosidase
dung hgp ciia chiing E. coli C43(DE3) tai to hop

Duéi céc diéu kién nuéi cay dugc lwa chon & trén,
qué trinh sinh truong va biéu hién B-glucosidase tai to
hop cua ching E. coli C43(DE3) mang plasmid
pET17b_32768 vao pha cin bang sau 42-48 gid nudi
cdy. Trong khoang thoi gian nay, sinh khéi kho dat
gié tri dao dong trong khoang 8,21-8,26 g/L; sinh tong
hop B-glucosidase dat 0,33-0,34 U/mL (Hinh 5).

KET LUAN

Gen [denovogenes] 32768 ma hdéa cho -
glucosidase 13 mot gen méi lan dau tién dwoc phat
hién tir DNA metagenome sudi nudc néng Binh Chau.
Gen nay da dugc biéu hién thanh cong trong dong E.
coli C43(DE3). P x4c dinh dugc mot s6 didu kién t6i
wru cho sinh tdng hop p-glucosidase cua chung E. coli
C43(DE3) tai t6 hop. Enzyme dung hop dwoc biéu
hién t&t nhat trong méi truong TB véi thé tich dich
nudi cdy chiém 20% so véi thé tich binh, nong do
IPTG cam tmg 0,25 mM. Sau 42 - 48 gid nudi cdy,
sinh khéi kho dat 8,21 — 8,26 g/L, hoat tinh f-
glucosidase dat 0,33 - 0,34 U/mL.

Loi cdm on: Cong trinh nay dwoc thuc hién voi sw hé
tro kinh phi ciia dé tai “Nghién ciru metagenome ciia
mét s6 hé sinh thdi mini tiém nang nhdm khai thac cac
gen mdi md héa hé enzyme chuyén héa hiéu qua
lignocellulose”, md s6 PTPLCN.15/14.
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IMPROVEMENT OF A RECOMBINANT B-GLUCOSIDASE ACTIVITY OF A SEQUENCE
DERIVED FROM METAGENOME DATABASE OF BINH CHAU HOTSPRING

Tran Thanh Thuy, Lai Thi Hong Nhung, Le Thi Thanh Xuan, Nguyen Kim Thoa

Institute of Biotechnology, Vietnam Academy of Science and Technology

SUMMARY

Metabolic products obtaining from microorganisms of geothermal ecologies often show special
characteristics which help their cells to survive, grow and develop under extreme conditions. Exploiting the
microbial gene resource of those environments demands a new approach via uncultured methods. Thanks to the
development of metagenomics and bioinformatic softwares, we can exploit novel genes from environment
directly. Based on Binh Chau hotspring’s DNA metagenome sequencing, ORF [denovogenes] 32768 encoding
for B-glucosidase is selected for expression into pET17b vector because it shown a low similartity of amino acid
sequence as compared to others in Genbank, a high alkali and Tm predicted values. To improve the expression
efficiency of B-glucosidase, some factors (host strains, medium culture, IPTG concentration, aeration...) are
investigated. The results showed that the recombinant E. coli C43(DE3) reached the highest dried biomass at
8.26 g/L and the maximum enzymatic activity at 0.34 U/mL in shaking condition (TB medium plus 0.25 mM
IPTG with the ratio of cultured /flask volume is 20%, 42-48 hours, 30°C). This study demonstrates the capacity
of mining a novel gene encoded for enzyme from DNA metagenome of Vietnam hot spring as well as produces

recombinant enzyme for biomass conversion.

Keywords: Gene expression, DNA metagenome, E. coli C43(DE3), f-glucosidase, recombinant enzyme, Binh

Chau hotspring.
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