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CAI THIEN MUC B0 BIEU HIEN PROTEIN TAI TO HOP LTA CUA
ESCHERICHIA COLI TRONG TE BAD KHA BIEN,
ESCHERICHIA COLIBL21 (DE3)

Dinh Thi Bich Lan', Phung Théang Long?, Lé Dirc Thao',
Lé Quéc Vigt',Hoang Thi Thity Nhung', Ping Thi Huwong',
Lé Cong Thinh', Hupnh Vin Chwong', Ping Thanh Long', Nguyén Thi Thu Hién’®
TOM TAT

Nghién ctru nay duoc thyc hién nham cai thién mirc do biéu hién khang nguyén tai to hop LTA trong té
bao E. coll chung BL21 (DE3) mang gen eltA ctia vi khuan E. coli. Két qua nghién ctru cho thdy mai truong
nudi cay YJ cho kha nang sinh truong t6t nhat véi ty 16 tiép gidng 1a 1% (OD600 = 0 8) lic 200 Vong/phut o
37°C sau 8 gio nudi cdy. Mirc d biéu hién cia proteln dung hop 6xHis-LTA ciing cho két qua tot nhat trén moi
truong YJ trong cung diéu kién tdi uu (ndng do chat cam tng Isopropyl p-D-1-thiogalactopyranoside (IPTG)
0,8 mM, lic 200 vong/phut, nhiét d6 cam tng 25°C trong thoi gian 12 gio). Sic ky loc gel 6xHis cho thdy san

pham protein dung hop 6xHis-LTA c6 khdi lugng phan tir khoang 30 kDa.
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Enhancing expression of recombinant protein LTA of Escherichia coliin
competent cells, Escherichia coli BL21 (DE3)
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SUMMARY

Improvement of the recombinant protein expression levelin E. colistrain BL21 (DE3) encoding
gene eltA of E. coliwas conducted. The studied results showed that YJ medium had given the
best growth of E. coli BL21 (DE3) in comparison with other media in the same 1% initial seed
inoculum size (OD600 = 0.8), shaking 200 rpm at 37°C for 8 hours. The highest level of fusion
protein (6xHis-LTA) was obtained from YJ medium in the same optimum culture condition (0.8
mM Isopropyl B-D-1-thiogalactopyranoside (IPTG) for 12 hours at 25°C). Molecular weight of
purified 6xHis-LTA protein from 6xHis affinity chromatography was about 30 kDa.

Keywords: fusion protein, LTA, toxin, E. coli.

I. PAT VAN PE

Vi khuan Escherichia coli (E. coli) 1a nguyén
nhan chinh gay ra ti€u chay ¢ nguoi va déng
Vat do c6 kha ning tiét ra cac loai doc t6 gay
r6i loan chirc ning chuyen hoa nuoc va muoi &
rudt [8]. Cac loai doc td nay bao gom. doc tb
chiu nhiét (heat stable enterotoxin - ST) va doc
t6 khong chiu nhiét (heat labile enterotoxin - LT).

- Vién Cong nghé sinh hoc, Pai hoc Hué
2 Trudng Pai hoc Nong Lam, Pai hoc Hué
> Truong Pai Kinh t€ Nghé An.

LT c6 céc tiéu phan LTA va LTB, la protein c6
tinh khang nguyén manh, quyét dinh té1 doc luc
ctia nhom vi khuén E. coli gay tiéu chay (ETEC)
[7]. Khang thé khang doc t co kha nang han ché
tac hai cta doc to. Vi vay, nghién cuu nham tao
ra khang nguyén tai to hop, tao ngudn nguyén
liéu san xuat khang thé khang LTA va LTB, st
dung trong phong va tri bénh do E. coli giy ra
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1a can thiét. Trong nghién ctru trude, ching toi
da tao dong va biéu hién thanh cong gen eltA
trong té bao E.coli BL21(DE3) [3]. Tuy nhién,
dé san xuit protein LTA tai t6 hop chét luong
cao voi gia thanh thip, cn tién hanh nghién ctru
nhém cai thién quy trinh biéu hién protein tai
t6 hop. Trong nghién ctru nay, chung toi danh
gid muc do biéu hién protein tai to hop LTA cta
vi khuén E. coli mang gen elt4 trong cac moi
truong voi cac diéu kién biéu hién khac nhau
nhiam tim ra méi truong va didu kién toi wu dé
san xudt protein tai to hop LTA & quy md phong
thi nghiém.

II. NGUYEN VAT LIEU VA
PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

- Té bao E. coli BL21 (DE3) tai t6 hop c6
chua vector pET200/D-TOPO (Invitrogen,
USA) mang gen ma hoéa protein LTA do chung
t61 tu thiét ké va ché tao [3].

- Céc loai mdi truong nudi ciy LB, SOB,
SOC, TB, YJ, M9ZB, HSG [2], hoa chit dung
dé pha cac loai méi trudong nay déu 1a san pham
ctua hang Merck, Dtc.

- IPTG (Isopropyl B-D-1-
thiogalactopyranoside) cua hang Biorad, M¥.

- Hé théng gel loc ProBond™ Purification
System Kit ctia hang Invitrogen, My.
2.2. Phwong phap nghién ciru
Nuéi cdy vi khuin

Chung E. coli BL21(DE3) tai t6 hop mang
gen ma hoa khang nguyén LTA cuta E. coli dugc
nudi cay trong cac binh tam giac, moi binh chira
50 ml mot trong cac loai moi truong néu trén
¢6 bo sung kanamycin (50 ug/ml) 0 cac murc
nhiét do, thoi gian nudi cdy, toc do lic, ndng do
chat cam ung IPTG, mat d6 cia té bao tai thoi
diém bo sung chat cam tng va thoi gian cam
ung khac nhau, tuy theo tung thi nghiém cu the.
Thu nhin va tinh sach khdng nguyén tdi to
hop

Sau khi nudi cdy, sinh khoi t& bao duoc thu
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nhan bang cach ly tim 6.000 vong/phut trong 10
phat & 4°C va tai huyén phu trong TNE (50 mM
Tris-HCI pH 7,5, 100 mM NaCl, 2 mM EDTA)
+ 1% Triton X-100 + 1 mg/ml lysozyme), u
trong d4 60 phut, sau do siéu am 5 phut va ly
tam 15.000 vong/phut trong 15 phut ¢ 4°C.
Protein tai to hop LTA dugc tinh sach bang gel
ProBond™ Purification System Kit. Mtc d
biéu hién protein dugc phan tich bang dién di
SDS-PAGE 15%.

Phén tich sé liéu

Céc thi nghiém duoc 13p lai 3 14n, s6 liéu sinh
trudng dugc tinh gia tri trung binh va phan tich
ANOVA (Duncan’ test, p<0,05) bang chuong
trinh SAS.

I1I. KET QUA VA THAO LUAN

3.1. Kha nang sinh trwéng cia E. coli BL21
(DE3) tai to hop mang gen eltd mi héa
protein LTA trong cac loai méi truwdng khac
nhau

Chung t6i da tién hanh nubi cdy ching E.
coli BL21 (DE3) tai to hop mang gen elfA ma
hoa protein LTA trén cac moi truong khac nhau
(LB, TB, SOC, SOB va YJ) trong cung diéu
kién (ty 1¢ tiép gidng 1%, sinh trudng & 37°C,
téc do lac 200 vong/phut). Sau 10 gid nudi cdy,
kha ning sinh trudng cua vi khuan E. coli duge
xac dinh béng cach do mat d6 quang & budc
song 600nm.

Bang 1. Sinh trwéng cta chung E. coli
BL21 (DE3) mang gen eltA ma héa protein
LTA & cac méi trirng khac nhau

M6i trwdng Mat dé té bao OD600
LB 2,577¢
B 2,655°
YJ 2,8802
SOC 1,479°
SOB 2,413¢

Chu thich: Cac chit cdi khdac nhau trong cung
mot cot chi sy sai khac co y nghia thong ké theo
Duncan's test (p<0,05)
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Két qua ¢ bang 1 cho thiy, méi truong YJ
cho mat do t& bao cao nhat (OD600 = 2,880;
p<0,05), tiép dén 13 cac moi truong LB va TB.
Méi truong SOC cho mat do té bao thap nhat
(OD600 = 1,479).

Moi trudng YJ da duoc nhidu tac gia st
dung trong nudi ciy sinh khdi E. coli trudc
khi san xudt cac protein tai to hop. Chang han,
Karbalaei-Heidari H.R. va cs. da su dung moi
truong YJ dé biéu hién gen zinc-metalloprotease
cua Salinivibrio sp. AF-2004 [9].

3.2. Khéo sat dwong cong sinh truéng

Chung t61 khao sat duong cong sinh trudng
cia vi khudn E. coli ching BL21 (DE3) tai
t6 hop mang gen mi hoa khang nguyén LTA
trong 50 ml méi truong YJ c6 bd sung 50 pg/
ml kanamycin & nhiét 6 37°C, toc do lic 200
vong/phut, ty 1¢ tiép gidng 13 0,1% (v/v, OD600
= 1) trong thoi gian nudi 28 gid. Mat do té bao
duge do & OD600 tai cac thoi diém 2, 4, 6, 8,
10, 12, 14, 16, 18, 20, 22, 24, 26 va 28 gio nudi.
Puong cong sinh truong duge xay dung bang
phan mém Excel 2007 d& tim thoi gian nudi ciy
t6i uru.

s

/ N

oz

Két qua nghién ctru nay twong ty véi két qua
nghién ctu trudc day cua ching toi trén ching
E. coli BL21 (DE3) chtra vector téi to hgp mang
gen Cp23 [1], va két qua cua Nguyén Hoang
Loc va cs. khi khao sat dudong cong sinh truéng
ctia chiing E. coli BL21 (DE3) mang gen tai to
hop faeG ma hoéa cho khang nguyén bam dinh
K88 [4].

3.3. Ty 1¢ tiép gidng t6i wu

Anh huong cua ty 16 tiép gidng dén kha ning
sinh truong cia té bao E. coli tai to hop dugc
xac dinh dya trén mat do t& bao (OD600) sau 10
gio nudi vi khudn trong cing diéu kién (nhiét
do, téc do lac , mdi truong YJ), nhung khac
nhau vé ty 1¢ tiép gidng ban dau. Két qua trinh
bay ¢ bang 2 cho thy khi nuéi trong ciing diéu
kién thi ty 18 tiép gidng 1% cho két qua tbt nht,
mat do té bao cho gia tri OD600 1a 2,524.

Bang 2. Sinh trwwéng cua chiing E. coli
BL21 (DE3) mang gen eltA ma hoa protein
LTA & cac ty lé tiep giong khac nhau

Ty lé tiép gibng (%)  Mat do té bao (OD600)
0,1 1,957¢
0,5 2,276°

2,5242

2,463°

2,321°

2,279

2,220¢

a b~ 0N =

ﬁt th':j té bao [ODG&Inm)

;

Thixi gian thu méu (gicr)

Hinh 1. Bwong cong sinh trwéng cua
chung E. coli BL21 (DE3) mang gen eltA

Puong cong sinh truong cua té bao dugc
trinh bay & hinh 1 cho thay pha lag kéo dai
khoang 2 gio, pha sinh truong kéo dai tu
2-14 gio, pha cén bang duy tri tir 14-20 gio va
cudi cung 1a pha chét. Sau 20 gio nudi ciy, mat
d6 té bao cho gia tri OD600 cao nhat, té bao
tang truong manh nhat 1a trong khoang thoi gian
tu 8-10 gio.

Chu thich: Cac chir cai khac nhau trong cung
mot cot chi sy sai khac co y nghia thong ké
(p<0,05)

3.4. Téc dd lic tdi wu

Chung t6i tiép tuc khao sat anh hudng ciia
toc do lic (150, 180, 200, 220 va 250 vong/
phut) 1én kha ning sinh truéng ctia vi khuan E.
coli ching BL21 (DE3) tai t6 hop mang gen ma
hoéa protein LTA dugc nudi trong moi truong YJ
Vi ty 16 tiép gidng 14 1%, nhiét do nudi 37°C.
Két qua duoc trinh by & bang 3.

51



KHOA HOC KY THUAT THU Y TAP XXV SO 5 - 2018

Bang 3. Sinh trwédng cta ching E. coli
BL21 (DE3) mang gen eltA ma héa protein
LTA & cac toc do lac khac nhau

Téc do lac (Vong/phut) Mat do té bao (OD600)
150 2,372¢
180 2,5900
200 2,8802
220 2,082¢
250 2,183¢

Chu thich: Cdc chit cdi khac nhau trong cung
mot cot chi sy sai khdac co y nghia thong ké
(p<0,05).

Két qua ¢ bang 3 cho thdy ¢ cac tde do lic
khac nhau thi mat do té bao sau 10 gid nudi ciy
s& khac nhau va dat cuc dai ¢ toc do lic 200
vong/phut (OD600 = 2,880), vdi toe do lic cao
hon thi mat d6 té bao bat du giam (tir 220 vong/
phut dén 250 vong/phit).

Téc d6 lic 200 vong/phit ciing dwoc nhiéu
tac gia sir dung trong nhan gidng E. coli dé san
Xuét protein tai t6 hop: biéu hién protein GP41
cua virus HIV [6], protein 3-1E cua Eimeria [2].

3.5. Mbi truomg biéu hién tdi wvu

Kha ning biéu hién ciia protein dung hop
6xHis-LTA duoc khao sat trén 5 loai moi truong
v6i cac thanh phan khac nhau (LB, YJ, TB,
HSG va M9ZB cai tién). Thi nghiém duoc tién
hanh trong ciing mot diéu kién (cam tmg véi 0,8
mM IPTG, lic 200 vong/phat & 37°C trong thoi
gian cam ung 1a 8 gio). Két qua dién di SDS-
PAGE cho thidy méi truomg YT cho két qua biéu
hién khang nguyén tai t6 hop LTA tot nhat, tiép
dén 12 méi truong HSG va M9ZB cai tién, moi
truong LB va TB cho ham lugng khang nguyén
thip hon cic méi truong YJ, HSG va M9ZB
(Hinh 2). Nguyén Hoang Loc va cs (2014) cho
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thiy moi truong thich hop cho su biéu hién ciia
khang nguyén bam dinh K88-1NT la M9ZB cai
tién [4]. Pinh Thi Bich Lan va cs. (2016) cho
thiy khang nguyén 3-1E biéu hién trong moi
treong LB manh hon so v6i cac moi truong TB,
YJ, SOB va SOC [2].

15 —
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Hinh 2. Anh hwéng ctia méi trirong 1€n

mirc dé biéu hién protein téi té hop LTA
M: khoi leong thang chudn protein (10-170 kDa,
Bio-Base). NCI: E. coli khéng mang vector tdi to
hop. NC2: E. coli mang vector tdi t6 hop khéng bo
sung chat cam ung IPTG. M9ZB, HSG, LB, YJ, TB:
E. coli mang vector tdi t6 hop dwoc cam img IPTG
trong cac moi truong M9ZB; HSG, LB; YJva TB.
3.6. Nong dd ti wu ciia chat cam ung IPTG

Nong do ciia chat cam tmg ¢ anh hudng 16n dén

hiéu sut biéu hién ciia protein t4i t6 hop. Dé xac dinh
ndng do t6i uu ctia IPTG (BioRad) sir dung cho cam
(g biéu hién khang nguyén LTA trén méi truong YJ
v6i nhiét do cam tng 37°C, lic 200 vong/pht trong
thoi gian 10 gio, chung t6i st dung IPTG véi cac
ndng d60,2, 0,4, 0,6, 0,8, 1,0, 1,2va 1,5 mM. Két
qua dién di trén gel SDS-PAGE 15% cho thay khang
nguyén tii to hgp LTA bt dau tong hop khi bd sung
v6i 0,2 mM IPTG, dat gia tri cao trong duong nhau
& chc ndng do IPTG tir 0,8 dén 1,5 mM. Vi viy,
ndng d6 0,8 mM IPTG la nong do t6i uu cho biéu
hién protein LTA (Hinh 3). Két qua nay twong duong
voi két qua nghién ciru ca Lu va cs. (2015) khi ti
uu céc diéu kién biéu hién IFN-CSP trong té bao E.
coli BL21 véi vector biéu hién 1a pET-21b [11].
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Hinh 3. Két qua biéu hién protein LTA tdi
t6 hop khi dwoc cam rng béi IPTG & cdc
néng dé khdc nhau
M: khoi heong thang chuan protein (10-170 kDa,

Bio-Base). NC: E. coli khéng mang vector tdi té
hop, khong dvwoc cam ung. 0,2- 1,5 mM: E.coli
mang vector tdi t6 hop dwoc cam g béi IPTG ¢
cac nc”;ng do 0,2- 1,5 mM.

3.7. Thoi gian cam @ng toi wu

Chung t6i tién hanh khao sat anh huéng ciia
thoi gian cam ung IPTG khac nhau (2, 4, 6,
8, 10, 12, 14 va 16 gid) 1én mirc do biéu hién
protein LTA trong cing diéu kién (0,8 mM
IPTG, lic 200 vong/phut, nhiét d0 cam ung
37°C) . Két qua dién di trén gel SDS-PAGE 15%
cho thay thoi gian cam tng 12 gid cho ndng do
protein LTA tai t6 hop cao nhat (hinh 4).
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Hinh 4. Anh hwéng cua thoi gian cam eng
Ién biéu hién khang nguyén tdi té hop LTA
M: khéi lrong thang chuén protein (10-170
kDa, Bio-Base). 2- 16: la thoi gian cam trng
IPTG.

+LTA

3.8. Nhiét dd cam tng toi wu

bé xac dinh nhiét d¢ cam ung toi wu, sau khi

d3 nuodi ting sinh E. coli & 37°C dén khi mat do
té bao dat gia tri OD600 = 0,8, chung toi d tién
hanh cam ung IPTG ¢ cac nhiét d¢ khac nhau
(16, 20, 25, 30 va 37°C) trong 12 gio' va trong
cung cac diéu kién cam tng (mdi truong biéu
hién YJ, tdc do lic 200 vong/phut va néng do
chat cam tmg IPTG 14 0,8mM), thu protein ti to
hop va dién di SDS-PAGE 15%.

Két qua dién di (hinh 5) cho thiy luong
protein thu duoc it nhat khi tién hanh cam tng
0 16°C, lugng protein tang cao hon ¢ 20°C va
cao nhit & 25°C . Lugng protein van duy tri ¢
mtrc cao khi nhiét d6 cam trng la 30°C va 37°C,
tuy nhién ¢ muc thap hon so v6i 25°C. Vi thé
ching t6i chon nhiét d¢ 25°C 1a nhiét d6 toi wu
dé biéu hién protein LTA trong té bao E. coli
BL21 (DE3). Két qua nay twong duong voi két
qua cua Van Thi Nhu Ngoc va cs. (2007) khi
biéu hién gen HA5-1 mi hoa tiéu phan khang
nguyen Haemagglutlmn cua virus cam A H5N1
trong té bao vi khuan E. coli BL21 [5].
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Hinh 5. Anh hwéng cua nhiét d6 cam
trng 1én san xuét protein tdi té hop LTA
M: khéi Ivong thang chuén protein (10-170
kDa, Bio-Base). NC: E. coli khbng mang
vector tai té hop sinh truéng & 37°C; 16°C-
37°C: E. coli mang vector tai té hop duoc
cam trng ¢ 16°C - 37°C.

3.9. Mat d¢ té bao tdi wu tai thoi diém bd
sung chit caim trng

Pé khao sat anh hudéng cia mat do té bao
tai thoi diém bd sung chat cam tng 1én qua
trinh san xut protein tai t6 hop LTA, ching
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t61 dd nudi vi khuan mang vector tai to hop
trong ciing mot diéu kién va bd sung chat cam
g tai cac thoi diém dich nudi cdy dat cac
mat do té bao khac nhau (c6 OD600 dao dong
tr 0,2-3). Két qua cho thiy kha ning sinh
tong hop protein LTA dat gia tri cao nhit néu
bo sung chat cam tng vao thoi diém mat do
té bao vi khuan dat OD600 1a 0,8 (hinh 6).
Kigawa va cs ciing xac dinh thoi diém thich
hop nhat dé cam wng biéu hién endoglucanase
chiu nhiét tr Clostridium thermocellum la
OD600 tur 0,8-1 [10].
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Hinh 6. Anh hwéng cta mat dé té bao tai
thoi diém bé sung chat cam tng IPTG Ién
kha nang biéu hién protein LTA
M: khéi lrong thang chuén protein (10-170
kDa). NC: E. coli khéng mang vector tai té
hop; 0,2- 3,0: OD600 ctia méat dé té bao E.
coli mang vector tai té hop tai thoi diém b6

sung chét cdm ung

3.10. Tinh sach protein LTA tai to hop

Sau khi da x4c dinh duoc diéu kién nudi cdy
va biéu hién t6i uu, ching t6i tién hanh nudi
cay vi khuan E. coli BL21 tai t6 hop mang gen
eltA trong 400 ml mdi truong YJ co bd sung
Kanamycin (50 pg/ml), nhiét d6 nuéi cay 37°C,
téc do lic 200 vong/phit, khi mat do té bao vi
khuan dat OD600 = 0,8 thi tién hanh cam tng
voi 0,8 mM IPTG, nudi lic 200 vong/phut & 25°C
trong thoi gian 12 gio. Dich thu dugc sau khi pha
v té bao co chira khang nguyén tai t6 hop LTA
duoc loc bang gel ProBond™ Purification System
Kit (Invitrogen, USA). D§ tinh sach cua protein
duoc thé hién trong két qua dién di (hinh 7).
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Hinh 7. Khang nguyén LTA thu dwoc sau
tinh sach bang gel ProBond™ Nickel-
Chelating Resin
M: khéi lwong thang chuan protein (10-170
kDa, Bio-Base). 1-5: E. coli mang vector téi to
hop cédm tng véi 0,8 mM IPTG qua céc lan
khéc nhau. 6-8: protein téi té6 hop LTA sau khi

loc qua gel.

IV. KET LUAN

Chiing t6i d3 téi uu hoa dugce quy trinh
san xuat khang nguyén tai té hop LTA & quy
mo phong thi nghiém. Méi trudng nudi cdy
YJ cho kha ning sinh truong tot nhat voi
ty 1& tiép gidng 1% (OD600 = 0,8), lic 200
vong/phit & 37°C sau 8 gid nudi cdy. Mirc
d6 biéu hién cua protein dung hop 6xHis-
LTA ciing cho két qua tot nhéat trén moi
truong YJ, nong do chat cam ung IPTG 0,8
mM, nudi lic & 200 vong/phut, nhiét d6 cam
g 25°C trong thoi gian 12 gio. Sic ky loc
gel cho thay san pham protein dung hop
6xHis-LTA c6 khdi lugng phéan tir khoang
30 kDa.

Loi cam on: Xin trdn trong cam on Bo Gido
duc va Dao tao da cdp kinh phi cho nghién ciru
nay thong qua dé tai cap Bé véi ma sé B2016-
DHH-25.
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