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Tom tat

Vi khuan Escherichia coli 1a mét trong nhimng vat chu duoc str dung pho bién nhat
trong biéu hién protein tai t hgp nho thoi gian nudi ciy ngan va hiéu suét sinh khoi
cao. Tuy nhién, cac ching E. coli thong thuong thuong khong co san cac kha ning
chiu vé6i céc chét trc ché hda hoc hay céc yéu t6 bat loi trong moi truong nudi ciy, gay
can tré su ting sinh té bao va giam hiéu qua biéu hién protein muc tiéu. Do do, nghién
ctru da phat trién chung E. coli ¢6 kha nang dap tng truc tiép vdi nong do ethanol cao
nham tao ra nhitng bién ddi cua té bao lién quan dén thuc day qua trinh sinh tong hop
DNA va tang hiéu qua biéu hién protein tai t6 hgp. Kha niang chiu ndng d6 ethanol cao
(7-8) % cua ching E. coli BL21(DE3) va E. coli C41(DE3) da dugc cai thién bang
phuong phap tién hoa dap tmg trong moi truong Luria-Bertani va moi trudng mudi co
ban M9. Khi tng dung cic chung vi khuin dap ing lam vat chu biéu hién protein tai
t6 hop PETase, budc dau danh gia dugc hiéu qua biéu hién protein da dugc ning cao
dang ké so voi ching chua dap tng. Phét trién chung E. coli ¢6 kha niang chiu ndng do
ethanol cao s& 1a yéu td tiém ning gop phan phat trién hé théng biéu hién hiéu qua
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1 Giéi thi¢u

Trén thé gidi, nghién ctru va ung dung cong nghé
protein tai to hgp dé san xuét cc loai enzyme cong
nghiép da phat trién manh mé trong nhiéu thap ki qua.
Céc hé thong biéu hién protein bang E. coli di duoc
phat trién va umg dung dé tai to hop cac protein cong
nghiép quan trong vi ching c6 nhiéu wu diém noi bat
nhu diéu kién sinh truong dé dang, tich lity sinh khoi
nhanh chéng va khong yéu ciu céc bién doi sau dich
méa [1-3]. Tuy nhién, céc ching E. coli truyén thong
thuong khong cé cac kha nang chiu voi cac yéu t6 bat
loi clia moi trudng nudi cdy nhu cac san pham trao doi
chat (ethanol, axit,...) sinh ra trong qua trinh ting sinh
hay ddc t tir qu trinh biéu hién protein cua té bao vi
khuén. Nhiing yéu t6 bat loi ndy c6 thé 1am giam hiéu
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suét sinh khéi va hiéu suat tong hop protein tai to hop.
O Viét Nam, cac nghién ctru méi tap trung vao van dé
cong nghé dé tao ra protein mong mudn ma chua chd y
dén viéc cai thién hé thng vi sinh vat biéu hién dé nang
cao hiéu suét san xuét protein tai t6 hop.

Hién nay, ki thudt tién hoa dap tmg trong phong thi
nghiém (Adaptive Laboratory Evolution — ALE) da va
dang duogc ap dung rong rai trong cac nghién clru trén
thé gidi vé tao chiing tién hoa dap g [4]. Nhiéu nghién
ctru gan déy da khai thac thanh cong ki thuét nay trén déi
twong vi khuan E. coli voi cac dic diém nhu hidu qua st
dung ngudn carbon duoc cai thién, vi khuin c6 kha ning
chju cac chat irc ché hda hoc trong méi trudng nudi ciy
nhu dung méi ethanol, butanol,...[5-8]. Tuy nhién, két
qua dat dugc chi ding & muc cai thién tbc dd sinh
trudng, ting luong sinh khéi thu duwgc va dap tng muc
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dich tng dung truc tiép trong san xut nhién liéu sinh
hoc. Trong khi céc nghién ctru ngoai nude da cho thay
hiéu qua va tiém ning ciia viéc sir dung cAc chiing vi sinh
tién hoa dap tmg thi tai Viét Nam chua c6 cong bd nao
vé xay dung hé thong vi sinh vat qua qua trinh tién hoa
dap ung dé tang hiéu qua san xuét sinh khoi.

Thém vao d6, mot s6 nghién ctru da cho thiy viée bo
sung ethanol & mot mirc d6 khong gay trc ché sy ting
truong cua E. coli vio méi truong nudi cay bicu hién
¢6 thé dan dén ting biéu hién ctia mot s loai protein
tai to6 hop [9-11]. Kha ning thich tmg cua E. coli véi
moi truong ¢ chira ethanol ¢ thé duoc tao ra tir nhimg
bién dbi cua té bao dé thich nghi véi yéu t6 bat loi do
va nhitng bién déi ndy duoc cho 12 ¢6 sy anh hudng dén
hién tugng lién Kkét mang, nhu sao chép DNA, dan dén
tang cudng sinh téng hop DNA va thuc ddy tong hop
protein cua té bao [12]. Gia thuyét dit ra 1a ching vi
khuén E. coli dugc tao ra tir qua trinh tién hoa dap tng
lau dai voi nhitng diéu kién bat 1oi cing ¢6 thé ¢d nhiing
bién d6i twong ty trén té bao. Tuy nhién, cho dén nay
chua c6 nghién ciru cu thé nao lién quan dén viéc tao
chung vi khuan E. coli dép ung v6i ndng d6 ethanol cao
¢6 thé lam tang kha ning nang cao hiéu qua biéu hién
cac loai protein/enzyme tai to hop.

Trong nghién ciru ndy, ki thuat tién hoa dap tng trong
phong thi nghiém dugc ap dung trén ching E. coli
BL21(DE3), E. coli C41(DE3) duoc sir dung pho bién
trong biéu hién protein tai to hop voi muc tiéu chinh la
(1) tao chung vi khuan E. coli ¢6 kha nang chiu nong
d6 ethanol cao, nham ting kha ning thich img cua té
bao vi khuan dudi didu kién &p lyc mdi trudng véi nong
do ethanol cao va (2) st dung chung E. coli da dap tmg
dé danh gia kha ning nang cao hiéu qua biéu hién
protein tai to hop.

2 Vit liéu va phuong phap nghién ciru

2.1 Vatliéu

Chiing Vi khudn, moi trurong

Hai ching vi khuan E. coli l1a BL21(DE3) va E. coli
C41(DE3) luu trir tai phong thi nghiém Sinh hoc phén
tir tai Vién Ki thuat Cong nghé cao Nguyén Tat Thanh
1a d6i tugng nghién ctru chinh. E. coli BL21(DE3) la
vat chu dién hinh cho hé thong biéu hién protein bang
vi khuan [13-15]. Ching st dung enzyme T7 RNA
polymerase d¢ phién ma gen myc tiéu nam sau viing T7
promoter trén vector chuyén gen pET [16]. Ching E.
coli C41(DE3) la chiing dot bién tir E. coli BL21(DE3),

dugce ching minh c6 thé nang cao tinh 6n dinh coa
plasmid trong qué trinh biéu hién ciia cac protein sinh
doc t6 va cd thé biéu hién thanh cdng céc protein ma E.
coli BL21(DE3) khdng biéu hién dugc [17].

Céc chung vi khuan duoc nudi cdy trong méi truong
Luria-Bertani (LB) (Peptone: 10 g/L, NaCl: 5 ¢g/L, cao
chiét nAm men: 5 g/L) va moi trudng mudi co ban M9
(NazHPO.: 12,8 g/L; KH2PO4: 3,0 g/L; NaCl: 0,5 g/L;
NH4CI: 1,0 g/L).

Plasmid mang gen ma hoa cho enzyme PETase
PETase la enzyme phan cit dic hiéu co chat nhwa
polyethylene terephthalate (PET) [18]. Trong nghién
ctru nay, enzyme PETase duoc sir dung dé danh gia
hiéu qua nang cao biéu hién protein tai to hop cua cac
chung vi khuan thir nghiém dap tmg ethanol. Vector tai
t6 hop pET21b(+)-Is-PETase-W159H-S238F mang
gen ma hoa cho enzyme PETase dugc tong hop tir
GenScript, Mi.

Khang thé khang 6*His

Khang thé khang 6*His (Proteintech, Singapore) dugc sir
dung trong nghién ciru la khang thé don dong dugc san
xudt tir chudt, nhan dién dic hiéu dudi polyhistidine
(6*His). Khang thé dugc thiét ké gan truc tiép véi mot
phan tir tin hi€u phat quang la enzyme horseradish
peroxidase (HRP). Do d6, c6 thé phét hién vi tri protein
muc tiéu trén mang lai ngay sau mét 1an o khang thé ma
khong can dén bude t khang thé thir cap.

2.2 Phuong phép

Thir nghiém khodng chiu ethanol

Chung E. coli BL21(DE3) va C41(DE3) tir dich khuan
lwu trit & —80 °C dugc nudi cy phuc hdi trong moi
truong LB/M9 16ng & diéu kién nudi cdy 1a 37 °C, lac
150 vong/phut trong 24 gio. Cay chuyén theo ti 1¢ pha
loang 1 % va nudi ¢ 37 °C trong 16 gio, sau d6 do gia
tri mat d6 quang ODeoo va pha lodng dich nuéi cy dé
dat ODegoo = 0,01. B sung ethanol 99 % theo cac néng
do (3, 4,5, 6,7 va 8) % (v/v) vao mdi 6ng va kém theo
méu di chimg am khong chira ethanol, déng kin nap
va nudi & 37 °C, do mat do té bao sau 24 gio nuoi ca"iy.
Xac dinh khoang chiu ethanol cua E. coli BL21(DE3)
va E. coli C41(DE3).

Tao chung dap vung

Mot khuan lac E. coli BL21(DE3) va E. coli C41(DE3)
duogc cdy vao méi trudng LB/M9 long, u 37 °C trong
24 gio. Dich nudi ciy tiép tuc dwoc chuyén vao moi
truong LB/M9 méi dé dat gié tri ODgoo = 0,01, bd sung
X % ethanol 99 % (v/v) (X 1a ndng do ethanol tdi thiéu
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trong mdi trudng nudi cdy tc ché sy sinh trudng cua vi
khuén). Lap lai quy trinh ciy chuyén ba 1an & ethanol
noéng dd X % va mdi nong do ethanol ting dan 0,2 %
(X + 0,2 %).

Sau mdi néng dd ethanol dugc dap tng, mot thé tich
nudi cay thich hop duogc trai trén méi truong thach
LB/M9 dé chon khuén lac. Bat ki khuén lac nao c6 hinh
thai bat thuong dugc luu ¥ dé tranh nhidm. Cac té bao
c6 kha ning chiu ethanol tét nhit dugc giit trong
glycerol 25 % (da khir tring) & —80 °C.

Thir thach kha nang chiu ethanol nong dé cao

Mot khuén lac E. coli BL21(DE3) va C41(DE3) duoc
cdy vao méi truong LB/M9 16ng va nudi lic & 37 °C
trong 3 gio. Dich nudi ciy (0,5 mL) duoc thém vao 4,5
mL mdi truong LB/M9 sach c6 chtra 14 % ethanol (d6i
v6i ching nudi trong mdi truong LB) va 12 % ethanol
(d6i v6i moi trudng M9), giit ¢ nhiét do phong trong 2
phut. Chudn bj bon d6 pha lodng lién tiép (1:10) cua
dich nudi ciy trén trong mdi truong LB/M9 sach. Dung
dich pha loang dugc trai déu 1én dia thach LB/M9 va u
& 37 °C qua dém dé dém sb luong cac té bao séng sot
(theo sb khuan lac). Quy trinh pha lodng va dém khuan
lac dugc 4p dung twong tu cho cac mau céy khong trai
qua thir thach ethanol, dwoc sir dung lam méu ddi
chung. Ti 18 séng sot cua té bao 12 ti 16 s6 khuén lac cua
moi truong nudi cdy thir thach vai ethanol voi sb luong
khuén lac cia méi truong nudi cay doi ching.

Pdnh gia kha nang nang cao hiéu qud biéu hién enzyme
PETase

Vector tai t& hop pET21b(+)-1s-PETase-W159H-
S238F mang gen ma hoa cho protein PETase duogc
chuyén vao trong té bao nhan thong qua phuong phap
chuyén gen bang sbc nhiét. Thi nghiém thyc hién dong
thoi v6i ching ddi chung 1a ching E. coli BL21(DE3)
va C41(DE3) chua qua dap tng. Két qua biéu hién
protein tai to hop giita chung vi khuan dap ung va
chung gbc dugc so sanh dé danh gia su khac biét.

Té bao E. coli kha nap duoc tao ra bang cach xu Ii té
bao v6i CaCly [19]. Sau khi tré nén kha nap, té bao E.
coli duoc chuyén qua giai doan sdc nhiét & 42 °C gilp
kich thich chuyén phan tir plasmid vao trong té bao. Cu
thé, thém vao dng chira 100 pL té bao kha nap (da duoc
rd dong trén da) khoang 5 ng plasmid mang gen ma héa
cho céac protein PETase. Giit cac 6ng té bao trén da
trong 30 phut. Chuyén 6ng té bao vao may t nhiét & 42
0C, i té bao trong vong 1 phit, sau d6 dwa vao da lanh
trong 5 phit. Thém 1 mL LB vo tring va u té bao & 37
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OC trong 60 phut. Mdi trudng dudng chit LB cho phép
té bao hdi phuc va plasmid tién hanh sao chép, phién
ma va dich ma tao nén protein muc ti€u. Trai dich té
bao lén dia thach LB c6 chira 100 pg/mL khang sinh
ampicillin.

Chung E. coli BL21(DE3), C41(DE3)/pET21b(+)-Is-
PETase dugc nhan 1én trong méi truong LB/M9 ¢6 bd
sung 3 % ethanol va khang sinh ampicillin nong d6 100
pg/mL, nudi cdy lic 30 °C, 150 vong/phut dén khi
ODgoo dat gia tri tir 0,4 dén 0,5. Ngay sau do6, chit cam
tmg IPTG duogc bd sung vao mdi trudng nudi ciy dé
cam tmg biéu hién protein mong mudn, tiép tuc nudi
ciy lic & 30 °C. Diy nong d6 IPTG khao sat 1a (0;
0,001; 0,005; 0,01; 0,05; va 0,1) mM. Sinh khéi vi
khuan duoc thu nhan sau (1, 2, va 4) gio cam ung IPTG
va li giai té bao bang phuong phap xir 1i nhiét. Té bao
thu duoc dugce rira mot 1an véi PBS 1X va hoa tan lai
trong PBS 1X dé dat gi4 tri ODgoo = 10. Mt ti 1é ctia
mau, SDS 10 %, protein loading dye 4X (9:3:4) dugc
vortex va dun & 100 °C trong vong 10 phut. Lugng
protein thu duoc dugc danh gia ¢ cac diéu kién IPTG
va thoi gian cam ung khac nhau.

Két quéa biéu hién PETase dugc X4c nhan bang phuong
phép dién di Sodium Dodecyl Sulfate Polyacrylamide
gel Electrophoresis (SDS-PAGE) va phuong phap lai
mién dich Western blot véi khang thé khang 6*His [20].

3 Két qua

3.1 Khoang chiu ethanol ctua E. coli BL21(DE3) va
C41(DE3)

Khao sat khoang chiu ethanol cua E. coli BL21(DE3)
va C41(DE3) ¢ cac néng d6 ethanol (3, 4,5, 6, 7, va 8)
% cho thay E. coli BL21(DE3) trong méi truong nudi
cdy LB c6 chita 5 % ethanol va trong méi trudng M9
¢6 chira 4 %, té bao vi khuén van sinh truéng tbt (gia
tri ODsgoo tir 0,4 dén 0,5). O cac néng d0 ethanol cao
hon, vi khudn bit dau sinh truéng kém va gin nhu
khong c6 sy phan chia té bao vi khudn & ndng do tir 6
% dén 8 % ethanol (Hinh 1). Déi véi ching E. coli
C41(DE3), té bao vi khudn van sinh truong tét trong
moi truong LB cé chua 4 % ethanol va trong moi
truong M9 ¢6 chira 3 % ethanol; su trc ché sinh trudng
xay ra tuong tu nhu ching E. coli BL21(DE3) khi nong
d6 ethanol ting dan (Hinh 1). O thi nghiém khao sat
ban dau, ching E. coli BL21(DE3) c6 téc do ting
tredng va kha nang chiu ethanol cao hon so véi ching
E. coli C41(DE3).
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Hinh 1 Kha ndng chiu ethanol cua E. coli BL21(DE3) va
C41(DE3) 6 cac ndng do (3, 4, 5, 6, 7 va 8) % trong moi
truong nudi cay LB/M9.

3.2 Tao chung E. coli BL21(DE3) va C41(DE3) dap
g voi mdi trudng c6 ndng do ethanol cao

Sau khi khao sat khoang chiu ethanol cta cac ching vi
khuén, cac néng d6 ethanol dugc danh gia la néng do
trc ché dang ké sy sinh truong cua vi khuan s& duoc
chon dé thuc hién thi nghiém tao chung dap ung. Dich
khudn duoc cdy chuyén lap lai 3 1in & mdi ndéng do
ethanol. Sau mdi ndng do ethanol di dap ung, vi khuan
dugc chuyén sang méi trudng c6 ndng do ethanol cao
hon ndng dd cii 0,2 %. Két qua ghi nhan dugc sy sinh
truéng cua vi khuan ngdy cang giam theo day ndng do
ethanol dap tmg ting dan va duy tri & mirc thip hon so
v6i sy ting truong cua vi khudn & méi truong nudi cay
binh thuong (dit liéu khdng trinh bay). Piéu nay chimg
minh rang ndng do ethanol cao trong mdi truong nudi
cdy da uc ché dang ké sy sinh truong va phan chia té
bao vi khuén, qua qué trinh dap mg, chi nhiing té bao
da c6 sy thay doi dé thich nghi vi moi trudng bét loi
moi c¢6 kha niang sdng sot. Tuy nhién, nghién ctru cta
Wang va cong su di cho thay, khi ting thoi gian dap
g cta chung E. coli KC01 & mdi ndng do ethanol Ién
7 ngay. Trong (3-4) ngay dau, sy ting trudng cia vi
khuan cham nhung ¢ ngay nudi cdy thir 6, thir 7, vi
khuan c6 thé tang truong tot, mat do té bao ting cao
[7]. Do d6, & thir nghiém nay, tang thoi gian nudi cay
dap ung tai mdi ndng do ethanol c6 thé c6 kha nang cai
thién sy ting truong va thich nghi ctia té bao véi moi
truong c6 nong do ethanol cao.

3.3 banh gia kha nadng chiu ethanol cua ching dap
ung

Kha ning chiu ethanol trong méi truong nubi cay ciia Vi
khuan E. coli BL21(DE3) va C41(DE3) dugc danh gia
bang cach xac dinh ti 16 sbng st cua cac té bao trong

moi trudng c6 ndng d6 ethanol cao gap hai 1an murc déap
g trong 2 phut. Két qua cho thiy té bao da dép ung
v6i ethanol it b thiét hai hon so véi té bao chua dép ung
(Bang 1). P6i véi ching E. coli BL21(DE3) dap ung, ti
1¢ sdng s6t cua té bao qua thir thach nong do ethanol cao
(14 %) trong mdi trudng LB/M 1an luot 14 66,75 % va
65,13 %, trong khi ti 1 song sot ciia ching di ching
trong diéu kién thach thirc ethanol tuong ty thap hon
dang ké so voi chung dép ung vai cac ti 18 1an luot 1a
34,97 % va 42,19 %. Dbi véi chung E. coli C41(DE3)
dap ung, ti 1& sdng sot cua té bao vi khuan trong moi
truong LB/M9 c6 bo sung 12 % ethanol 13 90,24 % va
97,16 %, ti 1& nay cao hon so v&i ching d6i chimg 1a
65,6 % va 69,23 %. Néng dd ethanol cao trong moi
truong nudi cdy da wc ché sy sinh truong va phén chia
cua té bao vi khuan E. coli BL21(DE3) va C41(DE?3)
chua dap tmg. Chi nhimng té bao c6 kha ning chiu
ethanol méi c6 kha ning sdng sét va nhan 1én. Do do, ti
1¢ sdng sot ciia té bao vi khuan da thich nghi v6i méi
truong c6 ethanol cao hon so véi chung chua dap ung.
Két qua nay twong tu v6i két qua tir nghién ctru cia
Wang va cdng sy nam 2011 [7].

Sau qua trinh thir nghiém tao ching dap ung, nghién
ctru da tao dugc hai chung E. coli BL21(DE3) mai (E.
coli BL21-LE va E. coli BL21-ME) c6 kha nang chiu ¢
nong do ethanol 8 % va 7 % tuong Ung trong mdi
truong nudi cdy LB va M9, ndng do ethanol dap tng
cao hon s0 v&i mirc chiu ban dau cua ching gdc 12 2 %.
Dong thoi, thir nghiém dap mg ciing tao ra hai ching
E. coli C41(DE3) mai (E. coli C41-LE va E. coli C41-
ME) duoc cai thién kha nang chiu ethanol va co thé
song sot trong mdi truong LB c6 chira 7 % ethanol va
mdi truong M9 c6 chua 6 % ethanol, mirc chiu ethanol
cao hon so voi chiing gbc 2 %. Mot khuédn lac ciia mdi
chung dap g duoc luu trlr trong glycerol 25 % trong
mdi truong LB/M9 ¢ diéu kién —80 °C dé sir dung cho
c4c thi nghiém tiép theo.

Bang 1 Ti 1¢ song sot cua té bao vi khuan trong méi truong
nong do ethanol cao

D(‘Sj chl'rpg Ethanol néng T,i 1€

Chiing (s0 khuan d¢ cao song
lac) (sb khuan lac) [s6t (%)

E. coli BL21(DE3) 366 128 34,97
E. coli BL21-LE 418 279 66,75
E. coli BL21(DE3) 128 54 42,19
E. coli BL21-ME 218 142 65,13
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E. coli C41(DE3) 157 103 65,60
E.coli C41 - LE 82 74 90,24
E. coli C41(DE3) 143 99 69,23
E. coli C41 - ME 106 103 97,16

3.4 Panh gia kha ning nang cao hiéu qua biéu hién
enzyme PETase cta chung E. coli BL21(DE3) dap ting
ethanol nong dé cao

Chung E.coli BL21-ME da dap tmg vdi moi truong
nudi cdy M9 c6 chira 7 % ethanol dugc sir dung dé bicu
hién enzyme PETase & cac diéu kién khac nhau. O tit
ca cac diéu kién khao sit bao gom ndng d6 IPTG tir
(0,001 dén 0,1) mM, thoi gian cam tng trong (1, 2, va
4) gio, E.coli BL21-ME déu biéu hién enzyme PETase
t6t hon so voi ching gbc (Hinh 2). Két qua Western
blot cho thiy lwong protein PETase biéu hién bang
chung dap tmg E.coli BL21-ME (ki hi¢u “E”) cao hon
S0 vai chung chua dap Gng (ki hi¢u “M”). Sy khac biét
vé hiéu qua biéu hién protein PETase giita ching dap
tmg E. coli BL21-ME va ching gbc E. coli BL21(DE3)
khéc biét rd rang nhat ¢ nong @6 IPTG 12 0,01 mM sau
4 gi& cam tmg. Dya trén két qua phan tich tir phin mém
Image], tinh toan dugc lugng protein PETase tao ra tu
chung dap tmg cao hon so voi chung gbc 1,8 lan. O
ndéng d6 IPTG (0,001 va 0,005) mM, luong protein
PETase tao ra thip, thé hién thdng qua c4c vach protein
mo trén mang lai. O ca hai chung vi khuan dap ung va
chung d6i chimg, ndng d6 IPTG (0,05 va 0,1) mM la
nong dé phi hop dé PETase biéu hién tot nhat.

A) IPTG (mM) [

0,001

0,005 0,01 0,05 01

+—PETase

O

e

RO EU S
1 RCE )

R AL BN
| 3

4h

*Dit liéu dwoc phén tich bang phin mém ImageJ

Hinh 2 Biéu hién enzyme PETase cua ching E. coli
BL21-ME kiém tra bang phuong phép dién di SDS-PAGE
(A) va phuong phép lai Western blot (B). M: chung E. coli
BL21(DE3) dbi chimng; E: chung E. coli BL21-ME da dap
ung; C: enzyme PETase tinh sach.
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Trong méi trudng nudi cay biéu hién LB, ching E.coli
BL21-LE c6 kha nang chiu 8 % ethanol ciing cho thdy
hiéu qua nang cao biéu hién protein PETase so véi
chung gbc (Hinh 3). G néng do IPTG 0,1 mM, su khac
biét vé hiéu qua biéu hién protein tai t6 hop cta ching
dap ung va ching gdc thé hién rd rang nhat va hiéu suét
biéu hién PETase tir ching dép tng la cao nhat, gip 1,5
1an so v6i chiing gbc (dit liéu phan tich bang phan mém
Imagel). O noéng d6 IPTG 0,05 mM, mirc d6 biéu hién
PETase khong c6 su khac biét dang ké.

Néng 45 IPTG 0,01 0,05 0,1 0

(=MD
L E L B L E L E c

Hinh 3 Biéu hién enzyme PETase cuia ching E. coli BL21-
LE. L: chung E. coli BL21(DE3) dbi chtng; E: ching E. coli
BL21-LE dép tmg; C: enzyme PETase tinh sach.

Nhu vay, chung E. coli BL21(DE3) da dap tng véi moi
truong ¢6 nudi cay LB/M9 c6 nong do ethanol cao cho
hiéu suét biéu hién protein PETase cao hon so voi
chung gbc.

3.5 Panh gia kha ning nang cao hiéu qua biéu hién
enzyme PETase cua ching E. coli C41(DE3) dap ting
ethanol nong do cao

Chung E. coli C41-ME da dap tng vai moi truong nudi
cdy M9 c6 chira 6 % ethanol duoc st dung lam vat chi
biéu hién dé khao sat biéu hién cua enzyme PETase.
Pong thoi hidu qua biéu hién ciing di duoc so sanh véi
su biéu hién PETase cta chung gbc E. coli C41(DE3)
thue hién & didu kién thi nghiém tuong tu. Két qua thu
duogc cho thdy luong enzyme PETase tao ra tir ching
E. coli C41-ME vuot troi hon so véi ching gbe (Hinh
4). O tat ca cac ndng d6 IPTG duoc khao sat tir (0,001
dén 0,1) mM, vach hién thi két qua lugng protein
PETase thu duoc sau (1, 2, va 4) gio nudi cy biéu hién
o chung E. coli C41-ME (ki hi¢u “E”) luon cao hon so
v6i ching gdc E. coli C41(DE3) d6i chung (ki hiéu
“M”). Lugng protein thu duoc tir ching dap tng va
chung d6i chimg khac biét rd nhit & nong do IPTG 1a
(0,05 va 0,1) mM sau 4 gio cam tng biéu hién, lugng
protein PETase do E. coli C41-ME biéu hién cao hon
lan luot 1a 3,5 1an va 2,9 1an so voi ching dbi ching
(dir liéu phan tich tir phan mém ImageJ). O cac ndng
do con lai bao gém (0,001; 0,005; va 0,01) mM, lugng
protein tao ra it, vach protein muc tiéu hién thi trén
mang lai mo.
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Hinh 4 Kiém tra biéu hién enzyme PETase cua ching E.
coli C41-ME bang phuong phép dién di SDS-PAGE (A)
va phuong phap lai Western blot (B). M: ching E. coli
C41(DE3) dbi chimg; E: ching E. coli C41-ME dap tmg;
C: enzyme PETase tinh sach; L: thang protein.

Chung E. coli C41-LE da dap ung vdi moi truong LB
¢6 chtra 7 % ethanol ciing duogc sir dung dé danh gia
hiéu qua biéu hién enzyme PETase. Thir nghiém dugc
khao sat ¢ cac néng d6 IPTG la (0,01; 0,05 va 0,1) mM,
thoi gian cam tmg 1a 4 gio. Két qua thé hién Western
blot trén cho thdy hiéu qua biéu hién PETase bing
chung E. coli C41-LE da dap ung cao hon so vdi ching
gdc (Hinh 5). O noéng do IPTG 1a 0,05 mM, lugng
enzyme PETase biéu hién biéu hién giita ching dap
g E. coli C41-LE va chung gbc E. coli C41(DE3) c6
su khac biét 16 rang nhét, hiéu suat tong hop protein
muc tiéu cua E. coli C41-LE cao hon 2,1 lan (dit liéu
phan tich tir phan mém Imagel). Tuy nhién, sy khic
biét vé& hiéu qua biéu hién PETase cua chung E. coli
C41-LE dap ung trong mdi truong LB khong ndi bat
nhu chung E. coli C41-ME.

Néng 46 IPTG 0 0,01 0,05 01
(mM)
c L E L E L E L E

Hinh 5 Két qua biéu hién enzyme PETase ctia chung
E. coli C41-LE. L: chung E. coli C41(DE3) dbi chimg;
E: ching E. coli C41-LE dap ung; C: enzyme PETase

tinh sach

4 Thao luan

Nghién ctru “Tao chung Escherichia coli c6 kha nang
chiu nong do ethanol cao dé nang cao hiéu qua biéu

hién protein tai t5 hop” da tao ra chung vi khuén E. coli
BL21-LE c6 kha nang chiu 8 % ethanol trong moi
truong LB va E. coli BL21-ME c¢6 kha nang chiu 7 %
ethanol trong méi truong M9. Pong thoi, nghién ctru
cling tao ra ching E. coli C41-LE c6 kha niang séng s6t
& nong do ethanol 7 % trong moi truong LB va C41-
ME c6 khd ning song sot & 6 % ethanol trong moi
truong M9. Két qua khao sat ban dau cho thay E. coli
BL21(DE3) c6 kha nang sinh trudng tSt hon va ¢ kha
nang chiu vai ethanol cao hon so voi ching E. coli
C41(DE3). Trong thi nghiém thir thach kha nang chiu
ethanol ndng d6 cao cua ching E. coli BL21(DE3) va
C41(DE3), n6ng dd ethanol cao it gay thi¢t hai cho té
bao di dap tmg hon so voi té bao chua dap tng. Didu
nay cho thdy ndng do ethanol cao trong méi truong
nudi cdy da trc ché sy sinh truong, phan chia va co thé
gay chét t& bao vi khuan E. coli BL21(DE3) va
C41(DE3) chwa dap tng, chi nhing té bao c6 kha ning
chiu ethanol méi ¢6 kha nang séng s6t va nhan Ién.
Chung vi khuan E. coli BL21(DE3) va C41(DE3) da
dap tng ciing dugc ing dung dé lam vat cha biéu hién
cho enzyme PETase nham danh gia kha nang nang cao
hiéu qua biéu hién protein téi to hop cua chung so véi
chung gbc. Két qua cho thiy, chung vi khuan dap (ng
v6i mdi truong co chira ndng do ethanol cao da gop
phan nang cao hiéu qua biéu hién enzyme PETase. Di
v6i ching E. coli BL21-ME, su khéc biét vé hiéu qua
biéu hién PETase thé hién rd nhat & n6ng dd chat cam
ung 1a 0,01 mM sau 4 gio cdm Ung trong modi trudng
nudi cdy biéu hién M9. P6i v6i chung E. coli
C41(DE3), ching d4p ng mang lai hiéu qua biéu hién
enzyme PETase cao hon 15 rét so v6i ching goc ¢ tat
ca cac ndong d6 IPTG duoc khao sat. Pic biét, trong
didu kién moi trudng nudi cdy LB, ndng do chit cam
ung IPTG 1a (0,05 va 0,1) mM, thoi gian cam Gng 1a 4
gio, luong enzyme PETase biéu hién tir chung dap tmg
cao nhét va cho théy su khac biét ro so véi chung dbi
ching.

Nhin chung, viéc str dung cac chung E. coli dap tmg vai
moi trudng nudi cdy c¢é chira ndng do ethanol cao da
nang cao hiéu qua biéu hién protein tai t6 hop PETase
S0 voi chung géc. Muc do cai thién biéu hién tuy thudc
vao chung vi khuan biéu hién, méi truong nudi ciy,
nong d chat cam tmg IPTG va thoi gian cam tmg biéu
hién khac nhau. Trong qué trinh tao dap ing cua chung
E. coli BL21(DE3) va C41(DE3) véi mdi truong co
nong do ethanol cao, ethanol c6 thé tao ra anh hudng

9 Pai hoc Nguyén T4t Thanh



16n dén moi tmorng song cua té bao vi khuén va gy ra
nhing bién d6i vé tinh luu dong cua mang, Van chuyén
qua mang, thanh phan lipid mang va su sap xép cua cac
protein mang [21-23]. Nhiing thay doi nay c6 thé anh
hudng dén hién tuong lién két mang, chang han nhu qué
trinh sao chép DNA, dan dén ting cudng tong hop DNA
[12]. Viéc tang cudong tong hop DNA co thé dan dén
tang qua trinh phién ma va dich ma protein mong muén
trong cac té bao dugc xir li bang ethanol. Do 6, luong
enzyme PETase dugc biéu hién tir ching dép ung cao
hon so v6i chung ge. Ngoai ra, trong qua trinh nudi cay
biéu hién, viéc ting sinh va biéu hién protein cta vi
khuén c6 thé san sinh ra céc loai doc to, cac san phém
trao d6i chat hodc xudt hién cac yéu t6 bat loi trong qué
trinh nuoi céy nhu sy khong on dinh veé nhiét do, thay
d6i pH, ndng do cac chét dinh dudng thip,..., giy tc
ché nguoc lai sy sinh trudéng va kha nang biéu hién
protein cua vi khuén. Do d6, viéc tao ra cac ching vi
khuan c6 kha ning thich g truc tiép véi cac yéu t6 bat
loi trong moi trudng sinh trudng ¢6 thé s& lam tang kha
nang song s6t va cai thién hiéu qua biéu hién protein tai
t6 hop.

5 Két luan

Day 1a nghién ciu ddu tién trong nude tao ching vi
khuan tién hoa dap mg voi nong d ethanol cao trong
phong thi nghiém va ing dung lam ching chii biéu hién
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trong cong nghé san xudt protein tai té hop. Budc dau
nghién ciru da mang lai nhitng két qua ndi bat. Qua
nhiéu thé hé nuéi cdy dap tmg, ching vi khuan E. coli
BL21(DE3) va C41(DE3) c6 kha ning chiu v&i nong
d¢ ethanol cao trong moi truong LB/M9 duogc tao ra va
khi ing dung lam chiing chii trong biéu hién protein tai
t6 hop da gop phan nang cao hiéu qua biéu hién protein
PETase. Tuy nhién, & thi nghlem tao chung dap ung,
th(n gian ciy chuyén ¢ mdi nong dd ethanol dap tng
ngan (3 ngay), do do, chua thé thay ré duoc sy dap ung
clia té bao voi moi truong bét loi, nhimg té bao chua
hoan toan thich nghi van tiép tuc bi trc ché su sinh
truong boi ethanol. Vi vdy nghién ctru can ting thém
thoi gian nudi cdy dap tng tai mdi ndng do ethanol dé
c6 thé danh gia rd sy ting trudng va thich nghi cua té
bao v4i moi trudng cd ndng do ethanol cao. Pbi véi thir
nghiém danh gia hiéu qua nang cao biéu hién protein
tai t6 hop, can sir dung chung dap ung dé biéu hién
thém mot sé enzyme ¢ gid trj img dung nham danh gia
toan dién vé hiéu qua ning cao biéu hién protein tai to
hop ctia ching vi khuan dap (mg v6i méi truong co
ndng do ethanol cao.

Loi cam on

Nghién ctru duoc tai tro boi Quy Phat trién Khoa hoc
va Cong nghé — Pai hoc Nguyén Tt Thanh, ma dé tai
2021.01.106/HDb-KHCN.
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Enhancing ethanol tolerance of Escherichia coli to improve the efficiency of recombinant protein
expression

Tran Thi Hau, Tran Hong Diem, Phung Thi Thu Huong
NTT Hi-Tech Institute, Nguyen Tat Thanh University
tthau@ntt.edu.vn

Abstract Escherichia coli is one of the most common hosts to produce recombinant proteins due to its short
culturing time and high biomass yield. However, the traditional strains often lack the resistance against chemical
inhibitors or environmental stresses which impact on cell division and lessen the effectiveness of target protein
expression. In this study, the E. coli strains with direct ethanol tolerance was developed to promote the cellular
alterations associated with the enhancement of DNA synthesis and the improvement of the production of
recombinant proteins. The result showed that the E. coli BL21(DE3) and E. coli C41(DE3) have been improved in
ethanol tolerance (7-8) % by applying laboratory adaptive evolution in Luria Bertani medium and M9 minimal
medium. Additionally, the protein expression efficiency has been significantly increased when using them as a host
for PETase protein expression compared to the original strains. The evolution of E. coli with high ethanol tolerance
might be a potential factor contributing to the development of an effective expression system for recombinant
protein production.

Keywords adaptive evolution, E. coli BL21(DE3), E. coli C41(DE3), ethanol tolerance, PETase, recombinant
protein.
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