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TOM TAT

Endoglucanase la mot loai enzyme quan trong tham gia vao qua trinh thuy phan cellulose va co thé duoc
str dung trong nhiéu linh virc cdng nghiép. Gen (M sé GL0183420 goi tit la eg9) co kich thudc 1398 bp dugc
khai thac tur dir lieu giai trinh tu DNA metagenome cua vi khuin trong man xung quanh khu nim muyc tring
thiy phan go mé héa cho endoglucanase ho GH8. Pau 5' caa gen c6 126 nucleotide tan ciing ma héa cho tin
hiéu tiét & vi khudn gram am va 1269 nucleotide tiép theo mé& héa endoglucanase GH8. Trong nghién ctu nay,
gen eg9 (khdng chira trinh ty ma héa tin hiéu tiét) da dugc t6i wu ma bo ba cho biéu hién gen & E. coli, sau do
duogc dit tdng hop nhan tao va chuyén vao vector pET22b(+) dé tién hanh biéu hién gen trong cac chﬁng E.
coli. Qua khao sat 5 chung E. coli biéu hién bao gdbm Rosetta, JM109, Origami, SoluBL21, C43, EG9 biéu
hién tét nhit trong chang Rosetta va C43. Tuy nhién, & nhiét d6 nudi ciy 30°C trong méi trudng LB, hiu hét
EG9 duoc biéu hién & pha khéng tan trong dé Rosetta 1a ching cd kha ning biéu hién EG9 tét nhat. Enzyme
EG9 c6 thé duoc biéu hién tét trong chiing Rosetta & cac thoi diém cam wng khi OD600 cua té bao dao dong tir
0,2 dén 1. Sau khi giam nhiét do nudi cdy xubng 25°C, 50% EG9 di duoc biéu hién & pha tan va c6 hoat tinh
thily phan tt co chdt CMC tao vong trong trén dia thach, trong d6 méi truong PE 1a méi trwdng thich hop nhét
cho chiing Rosetta tai t& hop mang gen eg9 sinh truedng va téng hop endoglucanase EG9. EG9 duoc biéu hién
t6t & cac ndng do chat cam ing IPTG khéc nhau tir 0,05 mM dén 0,9 mM. Két qua nay mang lai tiém nang 16n

cho viéc san xuat EG téi té hop phuc vu nghién ctru tinh chit cua enzyme.

Tir khoa: Biéu hién gen, eg9, endoglucanase gh8, Eschrichia coli, min

MO PAU

Cellulase 13 nhém enzyme phan cit lién két p -
(1,4) glycoside giita cac gbc duong trén soi cellulose
(Davies et al., 1993) dé giai phong glucose cho vi
sinh vat sinh truong phat trién. Ngu0n duong nay
con c6 gia tri trong Ién men san xuét nhiéu san pham
quan trong nhu bioethanol. Cellulase dugc chia
thanh ba nhom chinh d6 1a endoglucanase (EC
3.2.1.4), exoglucanase/cellobiohydrolase
(EC 3.2.1.176) va B-glucosidase (EC 3.2.1.21) (Bhat,
Bhat 1997). Trong 3 loai enzyme trén thi
endoglucanase 1a enzyme quan trong nhit phan cit
ngau nhién soi cellulose dé beta-glucosidase va
cellobiohydrolase phan cit tiép thanh glucose. Day
1a enzyme dugc st dung trong nhiéu linh vuc cong
nghiép (Lin, Fu, Huang 2016).

Theo phan loai cua CAZy, dya trén su twong
dong cua trinh ty axit amin, thanh phan C4u tao va
CAu tric ving xic tac, cellulase dugc Xep vao nhém
glycoside hydrolase (GH) la enzyme xUc tac cho
phan ung thiy phan cac lién két glycoside c6 trong
cac duong phuc. Glycoside hydrolase ho 8 (GH8)
bao gom endoglucanase, licheninase, chitosanase va
xylanase 1a cac enzyme can thiét cho sy phan hay
polysaccharide (Ontafion et al., 2019). Nhém
enzyme nay c6 vai trd chuyén héa cellulose khong
hoa tan thanh cello-oligosaccharide (COS). bay la
nhém mach dwdng ngan cé tiém nang Gng dung
trong nganh céng nghiép thac dn va thuc
pham. Chlng c6 kha ning tang cudng sy phat trién
cua vi khuan sinh axit lactic, va ching dugc sir dung
nhu prebiotics (Karnaouri et al., 2019).
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Trong nghién ciru nay dé tim kiém dwoc cac
endoglucanase mai cé hoat tinh tét, chung t6i da lya
chon mot trinh tu tir di¥ liéu giai trinh tw DNA
metagenome cua vi khuan trong mun xung quanh
khu nim muc tring thuy phan g, ma héa cho
endoglucanase GH8 dé nghién ctu biéu hién, kiém
tra hoat tinh dé huéng téi thu dugc enzyme cho
nghién cau tinh chat, xem xét kha nang tng dung.

VAT LIEU VA PHUONG PHAP
Vit ligu

Gen eg9 ma s6 GL0183420 (1398 bp) duoc khai
thac tir dir liéu giai trinh tu DNA metagenome cua vi
khuan xung quanh khu ndm muc tring thiy phan gd.
Trong d6 126 nucleotide dau 5' mé hoa cho tin hiéu
tiét & vi khuan gram am va 1269 nucleotide tiép theo
mé& hoa endoglucanase ho GH8 c6 423 amino acid,
c6 khéi luong phan tir theo tinh toan ly thuyét
khoang 49 kDa. Dya vao két qua BLAST, gen co
ngudn géc tir vi khuan Paraburkholderia.

Cac chung E. coli dung cho biéu hién gen bao
goém chang Rosetta, JIM109, Origami, SoluBL21, C43
c6 trong bo suu tap chung biéu hién cua phong Ky
thuat di truyén.

Thiét ké vector biéu hién gen eg9

Trinh tu gen eg9 ma hda cho enzyme trudng
thanh duoc kiém tra mic do phu hop ma bo ba véi
ma bo ba cua E. coli bang phan mém tim kiém ma
hiém cua Genscript (M§). Sau d6 gen eg9 dwoc toi
uu mé bd ba cho phu hgp véi mé bo ba cua ching
biéu hién E. coli, dugc téng hop nhan tao tai cong ty
Genscript va chuyén vao vector pET22b(+) tai vi tri
Ncol-Xhol dé tao thanh vector pET22-eg9. Trinh tu
gen eg9 trong vector tai t6 hop da dwoc kiém tra
bang giai trinh ty gen, va Kiém tra khung doc.

Biéu hién EG9 trong cac chiing vi khuan E. coli

Dé so sanh va tuyén chon cac dong vi khuin cé
kha ning biéu hién protein cao nhit, ching toi tién
hanh bién nap DNA plasmid pET22-eg9 vao 5 chung
E. coli kha bién bao gom Rosetta, JM109, Origami,
SoluBL21, C43 theo phwong phdp séc nhiét cua
Sambrook va Russell (Sambrook, Russell 2001). Cac
khuan lac téi to hop mang vector pET22-eg9 dugc
nudi ciy riéng ré trong mdi truong LBA (1%
trypton, 1% NaCl, 0,5% cao nim men, c6 bd sung
ampicillin 100 ug/ml) ¢ 37°C, 170 vong/phut qua
dém. Sau do, dich té bao nudi cay duoc chuyén sang
moi truong LBA méi véi ty 1¢ tiép gidng 1a 2%. Té
bao dugc nudi cdy ¢ cung didu kién dén khi ODgoo
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dat khoang 0,6-0,8 thi tién hanh bé sung IPTG voi
nong d¢ cudi cung 0,5 mM dé cam tng sinh tong
hop enzyme ngoai lai. Té bao sau cam ung duoc
nudi ¢ 25°C, 170 vong/phut trong 4-5 gio. Sau thoi
gian nudi cdy, t& bao duoc thu lai bang ly tam 8000
vong/phdt trong 5 phat va huyén phii vao nudc sao
cho ODego=10 va giir té bdo & -20°C cho dén khi
phan tich protein. Nhiét ¢6 cam ng, nong do chat
cam @ng (0, 0,05; 0,1: 0,3; 0,6; 0,9 MM IPTG) thich
hop cho biéu hién gen ciing dugc khao sat. Cac moi
truong bao gém LB (1% tryptone, 0,5% cao nam
men, 1% NacCl), SB (3,2% peptone, 0,5% NaCl, 2%
cao nim men), PE (1% cao nam men, 2% peptone),
TB (1,2% peptone, 2,4% cao nim men, 72 mM
K2HPO4, 17 mM KH2PO4, 0,4% glycerol) va (5)
TBD (1,2% peptone, 2,4% cao nam men, 72 mM
K2HPO4, 17 mM KH2PO4, 0,24% glucose) cling
duogc khao sat dé tim ra méi trudng thich hop cho
biéu hién gen trong ching Rosetta mang pET22-eg9.

Pé danh gia kha ning biéu hién ciing nhu kha
ning tan cua protein tai to hop, té bao biéu hién tir
trong -20°C cé ODgyo=10 duoc lam tan nhanh &
40°C, sau d6 dugc pha v& bang siéu am véi chu ky
10 gidy siéu &m va 20 gidy nghi trong tong khoang
30 dén 40 xung & tan sb 20 kHz. Dich siéu 4m dugc
ly tam 13.000 vong/phat trong 10 phat dé tach
protein pha tan va pha khong tan. Pha tan la phan
dich ndi dugc thu lai, con phan cin la pha khong tan
duogc hoa tré lai trong nudc cit vo trung va dién di
trén gel polyacrylamide 12,6% (Laemmli 1970) aé
kiém tra so sanh v&i mau protein tong s6, xac dinh
kha ning tan, tia ciia enzyme.

Khio sat so' bd hoat tinh enzyme trong dich nudi cay

Dich protein téng sb, protein pha tan, pha tua
cua cac lan nudi ciy duoc tién hanh kiém tra hoat
tinh endoglucanase trén dia thach chira 1% CMC,
1,4% agar trong dém PBS pH6. Céac khoanh gidy
Whatman c6 kich thudc 5 mm duoc dat 1én dia
thach. Sau d6 nhé 20 pl mau hoic 10 ul cellulase
(0,5 U/ml cellulase, Sigma) 1én tirng khoanh gidy va
U dia thach qua dém ¢ 37°C. Pia sau khi l4y ra duoc
nhuoém vai @6 Congo 0,1% trong khoang 1 gio va
rira lai bang NaCl 1M cho téi khi vong sang trong
xung quanh d6i chimg dwong xuat hién.

KET QUA VA THAO LUAN
Cai bién ma bd ba gen eg9 va thiét ké vector biéu
hién gen

Gen méa hda enzyme EG9 hoan thién (khong chira
trinh tu tin hiéu tiét gom 1269 nucleotide) da dugc
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kiém tra mirc d6 pht hop ma bo ba cho viéc biéu hién
gen trong t& bao E. coli. Két qua cho thiy gen c6
70,84% GC, chi s6 pht hop ma bo ba (CAI: codon
adaptation index) dat 0,75 va phan trim ma hiém Ia
6%. Vai két qua ndy, ty 1é % GC cia gen 14 hoi cao
cho viéc biéu hién gen trong E. coli. Bén canh do, 6%
m4 hiém ciing s& anh huéng téi mic do dich ma cua
gen. Vi vay, gen da dugc t6i wvu méi bo ba dé ting chi
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s6 phu hop 18n 0,92, loai bo 100% ma hiém va ty 1& %
GC giam xudng con 66,88%. Trinh tu gen gdc va gen
t6i ru ma bo ba dugc Mo ta & Hinh 1.

Gen sau d6 dugc tong hop héa hoc, chuyén vao
vector pET22b(+) dé tao vector pET22-eg9. Gen eg9
cai bién trong vector di dugc kiém tra lai bang giai
trinh tu. Két qua cho thiy gen di dugc dua vao ding
khung doc trong vector pET22b(+).
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Hinh 1. Trinh tw gen eg9 géc va trinh tw cai bién ma héa cho endoglucanase GHS.

Biéu hién enzyme EG9 & c4c chiing E. coli khac nhau

Plasmid pET22-eg9 da dwoc bién nap vao 5
chang E. coli dé tién hanh biéu hién gen. Két qua
trén Hinh 2 cho thay so véi cac dong d6i chung
khong duge cam tng, EG9 ¢6 kich thudc khoang 49
kDa da duoc biéu hién rd nhat & chung Rosetta va
chang C43, biéu hién thap trong cac ching Origami,
SoluBL21. Chung E. coli Rosetta la chung duoc ua
chudng dé biéu hién céc loai cellulase tai t6 hop nhu

JM109 Soluble

Rosetta

Origam

cellobiohydrolase (PEcbh) tir P. eryngii (Romruen,
Bangyeekhun, 2016), endoglucanase (JqCel5A) tu
Jonesia  quinghaiensis  (Lin et al, 2016),
endoglucanase (Cel5A), endo, exoglucanase (Cel9A)
kiém tir Cellulomonas bogoriensis (Li et al., 2020).
Trong d6 cellobiohydrolase biéu hién trong chang
Rosetta ¢6 hoat tinh t6t hon ching BL21 (DES3)
(Romruen, Bangyeekhun, 2016).
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Hinh 2. Phan tich protein tong s6 ctia 5 chiing biéu hién Rosetta, JIM109, SoluBL21, Origami, C43 mang pET22-eg9 (A) va
protein pha tdng sé (TS), pha tan, pha tia dwoc biéu hién trong ciing Rosetta (B). M: Protein phuén (Fermentas); 1-3: Cac
dong khac nhau trong 1 chiing biéu hién; (-) dong 1 khéng dwoc cadm tng sinh téng hop EG9 bang IPTG.
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Enzyme EG9 duogc biéu hién & chung Rosetta
chu yéu dang khong tan (duong chay s6 3) va it thay
Xuit hién bang protein & pha tan (duong chay 2).
Ngoai sir dung nudc dé siéu am pha té bao, ching toi
ciing dd su dung dém PBS c6 cac pH khéac nhau (4,
5,6,7,8,9), dém Tris c6 pH khac nhau dé siéu am
hoa tan EG9 nhung kha nang tan ctia EG9 khong
duoc cai thién.

Thong thuong, enzyme dugc biéu hién ¢ pha
protein tan thudng c6 cau trdc bac 3 bac 4 chinh xéac
nén c6 hoat tinh sinh hoc. B¢ ting kha ning biéu
hién protein ¢ dang tan, c6 hoat tinh sinh hoc, ching
t6i tién hanh khao sat cac diéu kién biéu hién nhu
moéi trudng nudi cdy, nong do chat cam ung, thoi
diém cam Gng.

Anh hwéng caa thoi diém cam wng dén sy biéu
hién protein EG9

Thoi diém cam tng dong vai trd quan trong
trong biéu hién nhiéu loai protein tai t6 hop. Trong
nghién ctru nay, chung t6i da tién hanh nudi cay cam
ng chung Rosetta mang gen eg9 & céc thoi diém
ODgoo dat 0,2; 0,3; 0,5; 0,6; 0,8; 1,0 va nudi cay lic
170 vong/phat ¢ 30°C trong 4 gio. Két qua cho thay
sinh khdi mau khong cam tung tinh theo ODgoo dat
2,2 trong khi d6 tit ca mau cam wng & cac thoi diémr
khac nhau giao dong tir 1,3 dén 1,5 va khong co sy
sai khac co ¥ nghia thong ké. O tat ca cac thoi diém
cam g, té bao déu sinh téng hop enzyme EG9 véi
ham lugng twong duong nhau dugc danh gia tuong
dbi bang dién di SDS-PAGE va hau hét enzyme tai
t6 hop déu nam & pha khong tan (Két qua khong
dugc trinh bay). Nhu vay c6 thé néi EG9 dugc sint
ra khdng anh huong téi su sinh truong, phat trién cue
té bao va thoi diém cam ung té bao sinh téng hor
EG9 la khi ODggo dudi 1.

Nghién ciu lya chen mdi truong thich hep che
sinh tong hop EG9

Trong nghién cau nay, EG9 dugc nghién cuat
biéu hién trén 5 loai méi trudng vai cac thanh phan
khac nhau (LB, PE, SB, TB va TBD). Thi nghiém
dugc tién hanh trong cling mot diéu kién cam tng
v6i 0,5 mM IPTG, lic 170 vong/phat, & 25°C trong
thoi gian 4 gio.

Két qua (Hinh 3A) cho thdy moéi truong PE cho
sinh khdi té bao cao nhit sau dén TBD roi dén moi
truong TB. Méi truong PE la méi trueong c6 chira
nguon N phong phu trong d6 kha nghéo ngudn
carbon. Nhu vy c6 thé thdy chung Rosetta mang
gen ma hoa eg9 it st dung duong cho sinh trudng.
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Két qua dién di protein trén hinh 3 cho thiy
protein EG9 (~ 49 kDa) biéu hién & ca 5 méi trudng
nghién ctru. Dac biét EG9 da dwoc nhin thiy biéu
hién ¢ pha tan trong méi truong LB, PE va SB. Mac
di ¢ moéi truong TB va TB cai bién ciing xuét hién
cac bang vach dam tuwong dwong kich thudc EG9
nhung chii yéu lai nim & pha khong tan (pha tua).

Két qua kiém tra hoat tinh thay phan CMC trén
dia thach cho thay, cac dong ddi chitng khong c6 kha
ning phan huy CMC trong khi d6 chung tai to6 hop
mang gen eg9 dugc nudi cidy & ca 5 mdi trudng déu
thé hién hoat tinh thuy phan CMC tao vong sang
xung quanh khoanh gidy tham dich. Trong d6 & pha
t6ng s6, hoat tinh EG9 thé hién manh nhét khi té bao
dugc nudi ciy trén méi truong LB, PE va SB. Hau
hét cac protein biéu hién & pha khong tan khong cé
hoat tinh sinh hoc hodc ¢6 nhung rat yéu. Chimng to
rat c6 thé khi duoc biéu hién ¢ dang khdng tan, ciu
tric bac 3 cua enzyme khong duoc hoan thién dan
dén enzyme khong c6 hoat tinh sinh hoc. Trong khi
do, tat ca pha tan cua té bao & cac mdi trudng nudi
ciy déu co hoat tinh t6t. Tham chi, mot phan rat nho
EG9 duoc biéu hién trong TB va TBD ciing thé hién
hoat tinh sinh hoc.

Sinh khéi té bao sau nudi cdy cam tng
12
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Hinh 3. Phan tich két qua nuéi cay ching E. coli Rosetta
bidu hién EG9 & cac mdi trwong khac nhau. A. Sinh khéi té
bao tai thoi diém thu mau; B. Kiém tra hoat tinh
endoglucanase & céc pha protein téng sé (TS), tan (T),
khong tan (KT); C: Phan tich protein dugc tbng hop & cac
moi trwdng khac nhau bang SDS-PAGE. (-) Dong té bao
Rosetta mang pET22b(+); (+): cellulase (Sigma); M: Protein
chuan (Fermentas). Mii tén chi vi tri ciia EG9.

Moi truong LB 1a méi truong dugc sir dung kha
phd bién dé biéu hién thanh cong nhiéu loai enzyme
trong E. coli trong d6 c6 cellulase (Li et al., 2020,
Lin et al., 2016, Romruen, Bangyeekhun, 2016) va it



Tap chi Céng nghé Sinh hoc 19(4): 645-650, 2021

nghién cau khao sat méi trudong ting tong hop
enzyme nay trong E. coli dic biét 1a dbi véi moi
truong don gian nhu PE. Nghién ciru cia Fu va dong
tac gia (2020) di khao séat nhiéu loai méi truong
khdc nhau bao gom MX, LBBSMG, TB-GN,
LBBM, LB, LBBNM, TB, LBBNG, SOB dé biéu
hién feruloyl esterase tir Burkholderia pyrrocinia, tac
gia ciing nhin duoc enzyme biéu hién tét & moi
truong LB va TB (Fu et al., 2020).

Nhin tong thé c6 thé thiy trong nghién cau nay
méi truong PE vira cho sinh khéi té bao cao, vira
gilp enzyme duoc biéu hién ¢ pha tan ¢ 25°C va
enzyme lai thé hién hoat tinh tét. Do vay, trong thi
nghiém nay ching t6i da lya chon moéi truong PE
cho biéu hién enzyme EG9 va luya chon nhiét do
25°C dé biéu hién gen.

Anh hwéng cia nong dé IPTG dén sy biéu hién
protein EG9

Nong d6 IPTG dugc sir dung cho cam tng sinh
tong hop EG9 duoc khao sat 12 0,05; 0,1; 0,3; 0,6 va
0,9 mM. Diéu kién nubi cay sinh tong hop EG9 la
trong moéi trudng PE véi nhiét dd cam tng 25°C, lic
170 vong/phut trong 5 gio.

Két qua so sénh mat do té bao ODeo tir C4&C MAu
cam ung cho thdy miu khéng duoc cam tng cho
sinh khdi cao nhat. Tuy nhién, khi dugc cam ung &
cac nong do IPTG tang dan, sinh khéi té bao thu
dugc c6 thap hon so voi ddi chimg nhung sy sai
khac nay khong dang ké (Két qua khong trinh bay).
Do vay c6 thé ndi viéc cam ing sinh téng hop EG9
khdng gay anh huong téi su sinh trudng cua chung.

Téng s6 Tan Tiia
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Hinh 4. Phan tich két qua nudi cdy ching E. coli Rosetta
biéu hién EG9 & céac nong dé chat cdm rng khac nhau. M:
Protein chuan (Fermentas)

Két qua kiém tra sy biéu hién cua protein EG9
bang phuong phap dién di SDS-PAGE cho thiy o
cac mau protein tong sé va protein khong tan thu
nhan tir t& bao E. coli Rosettal mang pET22-eg9
dugc cam ¢ng biéu hién boi IPTG da sinh tdng hop

protein EG9 ¢ ngay ca nong do chat cam ung IPTG
thip 0,05 mM. Feruloyl esterase ciia Burkholderia
pyrrocinia ciing duoc biéu hién & ndng d6 IPTG 0,5
mM (Fu et al., 2020). Nhin trén ban dién di c6 thé
thdy luong enzyme tai to hop duoc biéu hién & cac
ndng d6 IPTG khac nhau 1a khéng khéc nhau. Trong
d6, khoang mét nira EG9 duoc biéu hién ¢ pha tan.
Trong nghién ciru nay, ching t6i chon nong do chat
cam tng IPTG 0,1 mM dé biéu hién EG9 & céac thi
nghiém sau nay. Ezyme ciing dwoc biéu hién & 20°C
nhung lugng protein pha tan thu dugc khong dugc
cai thién. Vi vay sau khi lra chon cac diéu kién cho
biéu hién gen, ching t6i thiy EG9 dwoc biéu hién tét
nhét véi khoang 50% enzyme ¢ dang tan khi té bao
E. coli Rosetta mang gen eg9 dugc nudi cdy trong
mdi trudng PE, vai ndng do chat cam éng IPTG 0,1
mM, & 25°C.

KET LUAN

Gen eg9 tur dir liéu giai trinh tu metagenome cua
vi khuan trong mun xung quanh khu ndm muc tring
thuy phan g6 mi héa endoglucanase GHS da dugc
biéu hién thanh cong trong E. coli. Trong méi trudng
PE ¢6 0,1 mM IPTG, té bao E. coli Rosetta mang
gen eg9 da sinh téng hop khoang 50% EG9 & dang
tan, c6 hoat tinh sinh hoc thuy co chit CMC.

Loi cam on: Céng trinh duwoc thyc hién bang nguon
kinh phi cia dé tai Nghj dinh thu Viét-Dirc ma sé
NDT.50.GER/18 do GS. TS. Truong Nam Hai chu
nhiém va trang thiét bj ciia Phong thi nghiém trong
diém Cong nghé gen, vién Cong nghé sinh hoc, vién
Han Iam Khoa hoc va Céng nghé Viét Nam.
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EXPRESSION OF eg9 GENE ENCODING ENDOGLUCANASE GH8 DERIVED FROM
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FUNGI DEGRADING WOODS, IN ESCHERICHIA COLI
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SUMMARY

Endoglucanase is an important enzyme participating in the hydrolysis of cellulose into oligosaccharides or
glucoses can be used in a variety of industrial fields. A gene (code GL0183420 designated as eg9) of 1398 bp
encoding for endoglucanase family GH8 was identified from metagenomic DNA data of bacteria in the humus
surrounding wood hydrolyzed by white rot fungi. The 126 terminal nucleotides at 5' terminal of the gene encode
for a signal peptide in gram-negative bacteria and the next 1269 nucleotides encode the endoglucanase GHS. In
this study, the eg9 gene (lack of sequence encoding the signal peptid) coding for the mature endoglucanase was
codon optimized for expression in E. coli, artificical synthesized, then inserted into pET22b(+) for gene
expression in E. coli strains. Through a survey of 5 expressive strains, EG9 was overexpressed in Rosetta and
C43 strains. However, at 30°C in LB medium, most of EG9 were expressed in the insoluble fraction, in which
Rosetta was the best strain for synthesis of EG9. The enzyme EG9 can be overexpressed in Rosetta strain at a
large range of ODsoo from 0.2 to 1. After reducing the culture temperature to 25°C, 50% of EG9 was expressed
in soluble fraction and exhibited good hydrolysis activity in CMC substrate on agar plate. The investigation of
media showed that PE was the most suitable medium for the recombinant Rosetta strain grow and synthesize
endoglucanase EG9. EG9 was well expressed at various IPTG concentrations from 0.05 to 0.9 mM. These
results offer great potential for production of recombinant EG9 for enzyme properties research.

Keywords: eg9, endoglucanase gh8, Eschrichia coli, gene expression, humus.
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