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ABSTRACT

Expression of microbial target genes in Escherichia coli is broadly used due to its advantages
namely: well established system, easy to manipulate, a huge biomass, high level productivity, safe
and inexpensive to grow. Metagenomic technique has been applying in Vietnam recently for
effective mining of uncultured gene resources, especially in endemic mini-ecologies such as hot
springs where the cell densities are low. DNA metagenome of Binh Chau hot spring was isolated
and sequenced by llumia Hiseq™. Based on analyses of databases of cellulase-encoded genes,
denovogenes 18736 gene sequence for thermal endoglucanase was selected for expression in E.
coli. In this paper, some factors for expression of endoglucanase have been investigated. The results
show that appropriate gene expression conditions are: Expression performed in E. coli C43 (DE3)
on TB medium at 30°C with 0.25 mM of IPTG as inducer, the culture volume of 20% compared
with the bottle volume and the expression time is 42-48 hours. In this condition, the biomass
production and soluble enzyme activity can reached up to 5.54-5.58 g /L and 1.92-1.98 U/mL,
respectively. Our results show the prospect of exploiting microbial genes without culture.

Keywords: Binh Chau hot spring, DNA-metagenomic, E. coli C43(DE3), gene expression,
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MOT SO PIEU KIEN ANH HUONG PEN QUA TRINH BIEU HIEN GEN MA

HOA ENDOGLUCANASE TU DNA METAGENOME CUA SUOI
NUOC NONG BINH CHAU TRONG Escherichia coli

Tran Thanh Thidy, Lai Thi Hong Nhung, Tran Dinh Man,
Lé Thi Thanh Xuan, Nguyen Kim Thoa
Vién Cong nghé sinh hoc, Vién Han 1dm Khoa hoc va Cong nghé Viét Nam, Viét Nam
Ngay nhan bai 3-4-2019, ngay chap nhan, ngay chap nhan 28-5-2019

TOM TAT

Qua trinh biéu hién cac gen dich cua vi sinh vat trong té bao Escherichia coli vin duoc sir
dung rong rdi trong cac nghién ctu trén thé gisi do cac wu diém cua hé théng nay nhu lwong
sinh khéi 16n, téc do biéu hién Ion, didu kién biéu hién twong ddi don gian va d& kiém soét.
Trong nhirg nam gan déy, k¥ thuat metagenomic da dwoc ap dyng tai Viét Nam dé khai théc
hiéu qua ngudn gen vi sinh vat khdng thdng qua nudi Cay, dac biét tai cac khu hé sinh thai nho
nhu sudi nudc nong noi ¢6 mat do vi sinh vat rat thap. Ching toi da tach chiét DNA
metagenome cua sudi nuge néng Binh Chau, giai trinh ty toan b DNA metagenome bang hé
thdng Illumina Hiseq™ dé tiép can nguon gen VSV cua hé sinh thai nay. Phan tich co s¢ di
liéu cac gen ma hoé cho cellulase, trinh ty gen c6 ma sé [denovogenes] 18736 ma hoa cho
endoglucanase bén nhiét duoc lra chon dé biéu hién trong té bao E. coli. Trong khuén khé bai
bao nay, mot s6 didu kién dé biéu hién endoglucanase da duoc khao séat va két qua cho thiy
diéu kién biéu hién gen thich hop duoc thyuc hién trong dong E. coli C43(DE3), thé tich dich
nudi ciy chiém 20% so voi thé tich binh, nong d6 IPTG 0,25 mM, nhiét d6 30°C, thoi gian
biéu hién 42-48 gio. Sinh khéi kho cua ching E. coli C43(DE3) tai tb hop dat 5,54-5,58 g/L;
endoglucanase tai t6 hop & dang tan c6 hoat d6 dat 1,92-1,98 U/mL. Ket qua nghién ctru cho
thay trién vong khai thac cac gen cua vi sinh vat khéng théng qua nudi céy.

T khoa: Biéu hién gen, DNA-Metagenomic, E. coli C43(DE3), Endoglucanase tai t6 hop,

enzyme bén nhiét, subi nudc nong Binh Chau.
*Dja ch? lién hé email: hautd@hnue.edu.vn

MO PAU

Ban than céc té bao Escherichia coli dugc
coi nhu mot nha may c6 thiét ké hoan chinh
va duoc su dung rong rai nhat trong hé théng
biéu hién céc protein tai to hop. Boi vay, co
nhiéu ky thuat phan tir va phuong phép dé
nang cao hiéu suat biéu hién cac protein dung
hop nhu hé thdng cac vector biéu hién, cac
dong té bao kién tao va cac dinh hudng nudi
cdy (Rosano & Ceccarelli, 2014). Khong con
nghi ngd gi nira khi qua trinh san Xuat cac
protein tai to hop bang hé thong té bao vi sinh
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vat 1a mot bude tién 16n trong nganh hoa sinh.
Uu diém cua viée st dung E. coli lam vét cha
di dugc biét dén, bao gom (i) Téc do sinh
truéng nhanh. Khi nudi trong moi truong co
ban chtra glucose va mudi, thoi gian nhan doi
thé hé khoang 20 phit (Sezonov et al., 2007);
(ii) Mat do té bao 16n. Theo ly thuyét, mat do
té bao c6 thé dat dugc dén 200 g sinh khdi
khé/L hodc 1x10™ CFU/mL (Shiloach &
Fass, 2005). Tuy nhién, sy tang truong theo
cap s6 nhan trong moi truong giau dinh ducmg
khong dat dugc dén mat do theo ly thuyet.
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Thong thuong, mat do chi dat duoc gidi han
trén < 1x10'° CFU/mL khi nuéi cdy trong méi
truong LB ¢ 37°C (Sezonov et al., 2007); (iii)
Thanh phan moi truong nudi cay thuong la
cac hoa chat sin co, khong dét tién; (iv) Qua
trinh bién nap DNA ngoai lai vao t& bao
thuong nhanh va hiéu qua. Cho dgn nay, cac
ky thuat va phuong phap nham tiép tuc nang
cao hiéu suét biéu hién protein dung hop & té
bao E. coli ngay cang dugc hoan thi¢n, tir vigc
cai tién cac plasmid mang vung sao chép da
ban sao, viing promoter manh, gin cac dudi ai
luc dé thuén tién cho viée tinh ché protein dén
viéc lya chon cac dong E. coli phu hop lam
vat chii cho qua trinh biéu hién protein tai t6
hop va cac yéu to anh huéng dén qua trinh
nudi cdy nhu ndng do chit cam g, d6 thong
khi, nhiét d6 biéu hién, thoi glan biéu h1en
(Rosano & Ceccarelli, 2014). bbi v6i mbi loa1
protein tai td hop s€ c6 tap hop cac diéu kién
phut hop cho hiéu suat biéu hién cao nhat.

Endoglucanase (EC 3.2.1.4) la enzyme
quan trong nhat trong hé enzyme thuy phén
cellulose. Qua trinh thUy phan cellulose
thuong dién ra trong thoi gian dai ¢ diéu kién
dic biét nhu nhiét do, &p suit cao, trong moi
truong kiém hoac axit. Chinh vi vay, cac
enzyme cé tinh chat bén nhiét, chiu kieém/axit
trg thanh cac déi tuong duoC uu tién tim kiém
trong cac khu hé vi sinh vat. Cac enzyme bén
nhiét thucmg duoc thu nhan tir c&c vi sinh vat
ua nhiét, c6 mat tai cac viung dia nhiét (SUOI
nudc nong, miéng nui lua, gian khoan dau
khi...). Sudi nudc nong Binh Chau la sudi 15
thién c6 nhiét do npng thir hai & Viét Nam véi
nhiét dd miéng gieng phun khoang 82°C, bao
quanh la khu vuc ring tram nguyén sinh, do
do6 khu hé sinh thai nay c6 nhiéu tiém niang dé
khai thac cac gen ma hoé cho c4c enzyme bén
nhi¢t. Cing nhu cac hé sinh thai dac biét khac,
mat d6 vi sinh vat tai su01 nuéc nong Binh
Chéu rat thap, do d6 dé tiép can nguon vat liéu
di truyén quy gia nay, ky thuat metagenomic
duoc xem 12 lya chon téi wu nhat.

Tir cac cong bd trén thé gisi, nhidu gen
ma hoa cho endoglucanase da duoc tach dong
va biéu hién bang k§y thuat metagenomic. Gan
day, nhom nghlen ctru cua Gupta et al. (2017)
da tach dong va biéu hién endoglucanase bén

nhiét va kiém tinh tir subi nuéc néng Puga &
Ladakh théng qua thu vién DNA
metagenome. Liew et al. (2018) da tich dong
truc tlep dugc gen ma hod cellulase chiu nhiét
cao c6 chiéu dai 930 bp, ma hoa cho 309 axit
amin tot DNA metagenome cua suo1 nudc
néng Ulu Slim. Nhém tac gia da biéu hién
thanh cong trong E. coli BL21(DE3) vai hé
vector pET28a(+). O Viét Nam, nhém nghién
ctru ctia Truong Nam Hai da biéu hién thanh
cong endoglucanase méi  tr  DNA
metagenome ruot moi Coptotermes gestroi
trong té bao E. coli BL21 (Nguyén Thi Thao,
2015). Ngoai ra, cac endoglucanase bén nhiét
chu yeu duoc thu nhan thong qua cac chung Vi
khuan phan lap duoc tir cac su6i nuéc néng
khac nhau (Man et al., 2012, Nguyén Kim
Thoa va nnk., 2015).

Véi muc tiéu thu nhan endoglucanase bén
nhiét mai, chiing t6i da giai trinh ty va phéan
tich co s dir liéu DNA metagenome cua sudi
nuée néng Binh Chau. Trong s6 cac gen ma
hoa cho nhém enzyme cellulase, trinh ty gen -
mi sb [denovogenes] 18736 c6 tiém ning
chiu nhiét cao (Tm > 65°C) dugc lya chon va
t6ng hop hoa hoc tai Céng ty Phusa Biochem
(Viét Nam). Trinh tu nay da dugc khuéch dai
va dwua vao hé vector biéu hién pET17b
(Novagen), biéu hién ¢ dang protein tan trong
té bao E. coli IM109(DE3) (dir liéu khong
cong bd). Tuy nhién, luong protein biéu hién
ban dau con khé thap nén viéc tiép tuc nghién
ctru thay doi mot sé diéu kién nham nang cao
hiéu suat biéu hién Ia can thiét. Bai bao nay
trinh bay qua trinh khao sat mot s6 yéu to
nhu: dong té bao E. coli, d6 théng khi, ndng
d6 chat cam tng... tac dong dén hiéu suét biéu
hién endoglucanase tai to hop.

VAT LIEU VA PHUONG PHAP NGHIEN
CcUu

Vit liéu sir dung trong nghién ctiru nay bao
gom: Vector pET17b (Novagen) mang doan
ORF cua trinh tu gen [denovogenes]_18736;
chung E. coli JM109(DE3) (Promega), va
chung E. coli C43(DE3) (Lucigen). Cac hoa
chat can cho qua trinh biéu hi¢n: IPTG,
ampicillin, Bacto Tryptone, cao nAm men, cao
thit, K,HPO,, KH,PO,, NaCl, glycerol dugc
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cung cip boi céc cong ty hoa chat qubc té, co
do tinh khiét cao.

Chuin bi té bao kha bién

Té bao E. coli kha bién duoc chuan bj
theo phuong phap dugc mo ta boi Sambrook
& Russell (2001).

Bién nap plasmid pET17b mang ORF cia
trinh  tw gen  [denovogenes] 18736
(PET17b_18736) vao té bao E. Coli

Tron plasmid pET17b_18736 (10-15 ng)
vao té bao E. coli kha bién da dwoc chuan bi ¢
trén trudc khi chuyén vao cuvette nhya cé
chiéu rong khe 0,1 cm (Peqlab). Cuvette duoc
gilr lanh trén da trudc khi xung dién ¢ di¢n thé
1.800 V/cm, trong 1 giay. Té bao dugc hoi
phuc ¢ 37°C, lic 200 rpm, 1 gio trong moi
truong SOC. Dich té bao duoc Cay trai trén
moi truong LB + ampicillin cho deén khi thu
duogc khuan lac riéng r&. Cac khuan lac duoc
sir dung dé kiém tra doan gen ngoai lai bang
kg thuat PCR-colony.

Biéu hién endoglucanase tai té hop

Cac chung E. coli c6 mang plasmid
pET17b 18736 dugc nhén giong trong moi
truong LB long + ampicillin ¢ 37°C, 200 rpm tir
16-18 gio. Glong duoc chuyén sang binh tam
giac 500 mL co chira 100 mL m6i truong biéu
hign + ampicillin (100 pg/mL) véi ty 1¢ 1%
(v/v). Ldc binh & diéu kién 200 rpm, 37°C cho
dén khi ODgy cua dich nudi Cay dat 0,6-0,8, b6
sung 1 mM isopropyl-B- D-thlogalact03|de
(IPTG) trugc khi ha nhigt do xuong con 30°C.
Tiép tuc nudi Iac 200 rpm trong 48 gio. Loai bo
dich néi, thu té bao bang ly tdm 10.000 rpm.
Bao quan sinh khéi & -20°C.

Xic dinh khdi lwgng sinh khéi kho

Say kho sinh khéi ¢ 105°C dén khéi
lugng khong ddi dé xac dinh khéi luong sinh
khi kho.

Thu nhan enzyme tho

Sinh khdi tuoi duoc rira va hoa lai vao
trong dung dich dém pha té bao (50 mM
Tris/HCI, pH 8,5, 1 mM EDTA; 100 mM
NaCl; 0,1 mM DTE va 1 mM PMSF). Siéu
am pha té bao. Dich enzyme thd dwoc thu
nhan bang ly tam 14.000 rpm trong 1 gio.
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bPinh tinh endoglucanase

Chuan bi dia petri CMC (1%) c6 duc 16
ducng kinh 10 mm. Nho dich enzyme (100 uL)
vao 16. Pit dia & 4°C trong 4 gio dé dich
enzyme khUech tan vao thach trude khi chuyén
vao ti 4m 55°C, 16-18 gid. Hoat tinh
endoglucanase duoc danh gia bang duong kinh
vong phan giai sau khi nhuém bang dung dich
Congo red.

Xac dinh hoat dé endoglucanase

Hoat d6 endoglucanase dugc xac dinh
theo phuong phap cua Ghose (1987). Luong
duong sinh ra dugc dinh lwong bang dung
dich DNS theo phuong phéap cua Miller
(1959). Mot don vi endoglucanase (U) dugc
dinh nghia la luong enzyme can thiét xdc tac
phan giai co chat dé giai phong ra 1 puM
duong khir trong thoi gian mét phat ¢ diéu
kién nhiét do 55°C.

Anh hwéng cia cac yéu té dén higu suit
biéu hién endoglucanase

Lura chen chiing cha biéu hién

Hai dong té bao E. coli C43(DE3)
(Lucigen) va E. coli JM109 (DE3) (Promega)
duoc s dung lam ching cha dé biéu hién
endoglucanase  tai  to hop Plasmid
pET17b_18736 duoc bién nap vao 2 dong té
bao kha bién bang phuong phap xung dién.
Céc té bao E. coli tai to hop duoc nudi ciy va
xac dinh khéi lwong sinh khéi ciing nhu hoat
tinh ctia enzyme dung hop.

Luwa chon méi trwong biéu hign

Chung E. coli C43(DE3) téi t6 hop mang
vector pET17b_18736 duwoc nhén giong trén
mdi truong LB trudc khi chuyén sang biéu
hign trén 3 loai moi truong NB, LB va TB.
Hiéu sut biéu hién duoc danh gia thong qua
khéi lugng sinh khdi va hoat tinh caa enzyme
dung hop.

D¢ thoang khi

Gidng khoi dong cua chung E. coli
C43(DEJ) tai to hop duogc chuyén vao céc
binh tam giac (the tich 500 mL) chaa moi
truong TB véi cac thé tich khac nhau 50-300
mL (tuong tng 10-60% thé tich binh). Qué
trinh biéu hién dugc thuc hién ¢ 30°C, 200
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rpm trong 48 gio. Hiéu suat biéu hién duoc
danh gia thong qua khdi luogng sinh khéi va
hoat tinh cua enzyme dung hop.

Néng dp IPTG

Nudi cay chung E. coli C43(DE3) téi t6
hop trén moi truong TB cho dén khi ODgy, dat
0,6-0,8, bd sung IPTG véi cac ndng do 0,25—
1,5 mM. Hiéu suét biéu hién dwoc danh gia
thong qua khéi Twong sinh khéi va hoat tinh
cua enzyme dung hop.

DPng thdi sinh truéng va sinh endoglucanase

Chung E. coli C43(DE3) tai to hop duoc
nudi trong binh tam giac (500 mL) c6 chtra
100 mL méi trudng TB. Qua trinh biéu hién
duoc thuc hién sau khi cam tng 0,25 mM
IPTG, 30°C, 200 rpm. Mau duogc lay sau mdi
6 gio trong 48 gid dé xac dinh khéi lugng sinh
khéi va hoat tinh cua enzyme dung hop.

KET QUA VA THAO LUAN

Lwa chon chiing chi biéu hién endoglucanase
tai t6 hop

Plasmid pET17b_18736 dugc bién nap
vao hai dong té bao E. coli C43(DE3) va E.
coli JIM109(DE3) d¢ danh gia mac do biéu
hién endoglucanase cua cac chung chu
khac nhau.

Sau 48 gio cam ng bang 1 mM IPTG,
khéi luorng sinh khéi kho va hoat tinh enzyme
duoc xac dinh cho thay kha nang sinh truong
cta hai chang tai t6 hop tuong dwong nhau
(khéi luong sinh khdi khé cua chang tai to
hop E. coli C43(DE3) va JM109(DE3) 1an
luot dat 4,43 g/L va 4,36 g/L) nhung hoat tinh
endoglucanase cua chung E. coli C43(DE3)
tai to hop cao hon, dat 0,79 U/mL trong khi
enzyme cua chung E. coli IM109(DE3) tai t6
hop chi dat c6 0,56 U/mL (hinh 1-2). Tat ca
cac mau doi chung (khébng cam tGng Vi
IPTG) déu khdng c6 hoat tinh. Nhu vay co thé
thdy, endoglucanase tai to6 hop da dugc biéu
hign ¢ dang tan. Chung E. coli C43(DE3)
dugc Miroux & Walker (1996) phét trién tir
qua trinh sang loc cac bién chang cua dong E.
coli BL21(DE3) aé bleu hién vuot ngudng cac
protein mang. Uu diém cua dong E. coli
C43(DE3) so wvoi dong goc E. coli

BL21(DE3) & ché han ché ty Ié chét cua té
bao khi biéu hi¢n qua muc protein dung hop,
do da dugc dot bién tai hai diém trén vang -10
ctiia promoter lacUVS5. Trong khi d6, dong té
bao E. coli JM109(DE3) l4 chung dugc dung
chu yeu trong céc chién lugc tach dong gen.
Tur két qua nay, chung E. coli C43(DE3) tai t6
hop dugc chon cho cac nghién ciru tiép theo.

Hinh 1. Khd nang phéan giai CMC cua cac

chuang tai t6 hop. 1: E. coli C43(DE3) cam

ung IPTG; 2: E. coli C43(DE3) khong cam

ung IPTG; 3: E. coli IM109 cam tng IPTG;
4: E. coli IM109 khéng cam tng IPTG

5 E
~
2
=4 o
3
5 W
22 :
.E 7
a1 £
%
0- g
E. coliJIM109 E. coli C43(DE3)
mSKK (g/L)  m Hoat tinh endoglucanase (U/mL)

Hinh 2. Anh huéng cua chung chu lén
qua trinh sinh truéng va biéu hién
endoglucanase téi to hop
Lva chon méi trudng biéu
endoglucanase tai t6 hop

Chung E. coli C43(DE3) tai t6 hop mang
vector pET17b_18736 dwoc nudi trén cac moi
truong NB, LB va TB dé biéu hién

hién
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endoglucanase Sau 48 gio biéu hién ¢ 30°C,
moi truong TB 1a moi truong cho sinh truéng
va biéu hién hoat tinh enzyme tt nhat (dat
4,42 g/L va 0,79 U/mL), sau 1a mdi truong LB
va cudi cfmg la moi truc‘mg NB (hinh 3). M6i
truong NB va LB la mi truong duoc st dung
phd bién nhét dé nudi Cay E. coli do chua cac
thanh phan dinh dudng dé hap thu ¢ giai doan
tdng sinh sém. Tuy nhién, cdc méi trudng nay
khong phai 1a lya chon tét nhat dé biéu hién
cac protein dung hop Vi chta rat it
carbohydrate va cac ion kim loai hoa tri Il
(Sezonov et al., 2007). Trong khi do, thanh
phan moi truong TB c6 ham lu’ong cao nam
men géap doi so véi thanh phan mébi truong LB
va NB, vi vay khi nudi cay E. coli trong moi
truong TB s& cho mat do té bao cao hon
(Studier, 2005). Mt khac, cac chung E. coli
tai t6 hop khi biéu hi¢n protein dung hop can
mét lugng phosphate rat 16n, diéu nay chi c6
méi truong TB dap tmg dugc. Hon nira, moi
truong TB co chua glycerol cling dong vai tro
cam ung biéu hién protein dugc diéu khién
bai lac promoter (Studier, 2014).

5 0.9 =

45 N 08 £

= 4 L o732
5 35 b g: 3
g s 5 8
T 25 Bt
E 2 - o4 ‘:
£ 15 F o3 s
1 02 5

0.5 r 014G

0 o T

LB NB B
M6i trweerng biéu hién
m Sinh khai kh (g/L) ™ Hoat tinh endoglucanase (U/mL)

Hinh 3. Anh huéng caa mdi trudng nudi cdy
1én sinh trudng va sinh hoat tinh
endoglucanase cua chung
E. coli C43(DE3) téi t6 hop

Anh hwéng cha dd thoang khi dén biéu
hién endoglucanase tai té hop

E. coli la vi khuan hiéu khi, do vay, luong
oxy hoa tan trong moi trueong nudi cay Ia mot
yéu t6 quan trong, cd anh huong rd rét dén su
sinh trusng (O'Beirne & Hamer, 2000, Losen
etal., 2004). Dé nang cao ham luong sinh khdi
té bao cung nhu hoat tinh enzyme dung hop,
nguoi ta ¢d thé didu chinh chi sb oxy hoa tan
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bang cach ting tc do lic hodc giam thé tich
dich nudi trong binh. Trong nghién cau nay,
chiing t6i da khao sat anh huong cua 4 thé tich
dich nudi trén cing mot loai binh tam giac
(500 mL). Két qua nghlen cau trong hinh 4 cho
thay thé tich dich nudi Cay ¢ anh huong dén
qui trinh sinh truong va biéu hién enzyme
dung hop. Mat do té bao cua chung tai t6 hop ti
I& nghich vai thé tich nudi cay. Trong 4 diéu
kién khao sat, mat do té bao dat cao nhat (6,42
g/L) khi thé tich nudi cay chlem 10% thé tich
binh va giam dan khi ting thé tich dich nudi
Cay Trong khi do, hoat tinh endoglucanase tai
t6 hop cao nhét & binh chira thé tich dich nuoi
chiém 20% (hOat tinh dat 1,87 U/mL) Két qua
nghién ctru nay ciing phi hop voi cong bd cua
Rosano & Ceccarelli (2014), do d6 ty 1€ 20%
duoc lya chon la ty 1€ théng khi thich hop cho
biéu hién enzyme dung hop.
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Hinh 4. Anh hudng cua do thoang khi 1&n sinh
truéng va sinh hoat tinh endoglucanase cua
chung E. coli C43(DE3) téi to hop

Anh hwéng cia nong d¢ IPTG dén biéu
hién endoglucanase tai té h(rp

IPTG la chat cam ung cho T7-promoter
cua hau hét cac vector biéu hién thuoc hé
thong pET. Trong nghién cau nay, chlng toi
khao sat anh huong cua nong do IPTG tir 0,25
-15 mM [én qua trinh biéu hién
endoglucanase tai to6 hop. Két qua thu duoc
cho thiy & ndng do IPTG 0,25 mM, ching E.
coli C43(DE3) tai t6 hop biéu hién
endoglucanase cao nhit, dat 1,93 U/mL
(hinh 5), twong tu V&i cong bd cua Aftab va
cong su (2012) thu nhéan dugc endoglucanase
tai to horp cao nhit 1,5 U/mL khi cam tng
IPTG & nong d6 0,3-0,4 mM.
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Hinh 5. Anh huéng néng do IPTG cam Ging 1én
sinh truéng va bicu hi¢n endoglucanase_18736
cua chung tai to hop

Pong thai sinh trwéng va biéu hién
endoglucanase dung hgp caa chuang E. coli
C43(DE3) tai to hop

Dué6i cac didu kién nudi ciy duoc lva
chon & trén, qua trinh sinh trueang va biéu hién
endoglucanase tai to6 hop cua chang E. coli
C43(DE3) mang plasmid pET17b_18736 vao
pha can bang sau 4248 gio nudi cay, phu hop
vé6i diéu kién sinh ly caa vi khuan néi chung
va loai E. coli ndi riéng (Ryan et al., 1996).
Trong khoang thai gian nay, sinh khi kho dat
gia tri dao dong trong khoang 5,54-5,58 g/L;
sinh tong hop endoglucanase dat 1,92—
1,98 U/mL (hinh 6).
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Hinh 6. Pong thai sinh truong va sinh
endoglucanase cua chung E. coli
C43(DE3) téi to hgp

KET LUAN

_ Endoglucanase ti t6 hop duoc biéu hién
tot nhat trong dong E. coli C43(DE3). Da xéc
dinh dugc mot s6 yéu to anh huong dén qua

trinh biéu hién endoglucanase cua ching E.
coli C43(DE3) tai to hop. Enzyme dung hop
duoc biéu hién tét nhét trong méi truong TB
v6i thé tich dich nudi cdy chiém 20% so Véi
thé tich binh, nong d6 IPTG cam tng ¢ 0,25
mM. Hoat tinh enzyme dat 1,92-1,98 U/mL
sau 42-48 gio voi mat do sinh khoi kho dat
5,54-5,58 g/L.

Loi cdim _on: Cong trinh nay duoc thuc hign
Vé6i sy ho tro Kinh phi cia dé tai “Nghién ctru
metagenome ctia mot s6 h¢ sinh thai mini
ticm ning nham khai thac cac gen moi ma
hoa h¢ enzyme chuyén hdéa higu qua
lignocellulose”, ma s6 PTPLCN.15/14, Bo
Khoa hoc va Cong nghé.

TAI LIEU THAM KHAO

Aftab S., Aftab N., Javed M. M., 2012.
Cloning and expression of endo-1,4-p-
glucanase gene from Bacillus licheniformis
ATCC 14580 into Escherichia coli BL21
(DE 3). African Journal of Biotechnology,
11(12): 2846-2854.

Ghose T. K., 1987. Measurement of cellulase
activities. Pure and Applied Chemistry,
59(2): 257.

Gupta P., Mishra A. K., Vakhlu J., 2017.
Cloning and characterization of thermo-
alkalistable and  surfactant  stable
endoglucanase from Puga hot spring
metagenome of Ladakh (J&K). Int. J.
Biol. Macromol., 103: 870-877.

Liew K., Lim C., Chan C., Wei K., Salleh M.,
Sani R., Chan K.-G., Goh K., 2018.
Chapter 16 - Direct Cellulase Gene
Amplification From Hot Spring Using the

Guidance of 16S rRNA Amplicon
Metagenomics A2 - Nagarajan,
Muniyandi.  Metagenomics  Academic

Press: 309-325.

Losen M., Frolich B., Pohl M., Buchs J.,
2004. Effect of oxygen limitation and
medium composition on Escherichia coli
fermentation in shake-flask cultures.
Biotechnol. Prog., 20(4): 1062-1068.

Man T. D., Thoa N. K., Da N. T., Viet N. Q.,
2012. Biologycal characteristics and
classification of the thermophilic bacteria

117



Tran Thanh Thuy et al.

BMLO7 strain producing both
thermostable amylase and cellulase
isolated from MY LAM hot spring.
Vietnam Journal of Science and
Technology, 50(3): 275-283

Miller G. L., 1959. Use of Dinitrosalicylic
Acid Reagent for Determination of
Reducing Sugar. Analytical Chemistry,
31(3): 426-428.

Miroux B., Walker J. E., 1996. Over-
production of proteins in Escherichia coli:
Mutant hosts that allow synthesis of some
membrane proteins and globular proteins
at high levels. Journal of Molecular
Biology, 260(3): 289-298.

Nguyén Kim Thoa, Tran Thanh Thay, Tran
Thi Hoa, Man T. P., 2015. Tiém ning thu
nhan enzyme bén nhiét tir nhém vi khuan
phan 1ap tai subi nuéc néng Binh Chau.
Bao cdo Khoa hoc vé Sinh thai va Tai
nguyén sinh vat. Hoi nghi Khoa hoc toan
quéc vé Sinh thai va Tai nguyén sinh vat
lan thar 6, 1234-1238.

Nguyén Thi Thao, 2015. Nghién cttu gen ma
h6a enzyme tham gia thuy phan cellulose
tir khu hé vi khuan rudt méi bang ky thuat
Metagenomics. Luan &n Tién si, Truong
bai hoc Khoa hoc Ty nhién, DPai hoc
Qudc gia Ha Noi.

O'Beirne D., Hamer G., 2000. Oxygen
availability and the growth of Escherichia
coli W3110: A problem exacerbated by

118

scale-up. Bioprocess Engineering, 23(5):
487-494.

Rosano G. L., Ceccarelli E. A., 2014,
Recombinant  protein  expression in
Escherichia coli: advances and challenges.
Frontiers in microbiology, 5: 172-172.

Ryan W., Collier P., Loredo L., Pope J.,
Sachdev R., 1996. Growth kinetics of
Escherichia coli and expression of a
recombinant protein and its isoforms
under heat shock conditions. Biotechnol.
Prog., 12(5): 596-601.

Sambrook J., Russell D. W., 2001.
Transformation  of E. coli by
electroporation. In: Molecular Cloning: A
Laboratory Manual. 3rd ed. Cold Spring
Harbor, NY, USA: Cold Spring Harbor
Laboratory Press, 1119-1122

Sezonov G., Joseleau-Petit D., D'Ari R., 2007.
Escherichia coli physiology in Luria-
Bertani broth. J. Bacteriol., 189(23):
8746-8749.

Shiloach J., Fass R., 2005. Growing E. coli to
high cell density--a historical perspective
on method development. Biotechnol. Adv.,
23(5): 345-357.

Studier F. W., 2005. Protein production by auto-

induction in high density shaking cultures.
Protein Expr. Purif., 41(1): 207-234.

Studier F. W., 2014. Stable expression
clones and auto-induction for protein
production in E. coli. Methods Mol.
Biol., 1091: 17-32.



