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TOM TAT

Muc tiéu cia nghién ctiu nay la téi wu diéu kién nudi cay bao gom: nhiét dd cam tng, moi trudng
nu0| ciy, nong do IsopropulpB-D-1-thiogalactopyranoside (IPTG), thoi diém cam tng va thoi gian nudi
cdy sau cam ung IPTG dé biéu hién t6t hon protem khang nguyen P102 tai t6 hop cua Mycoplasma
hyopneumoniae (Mh), tac nhan chinh gay bénh suyén lon trong té bao E. coli BL21 (DE3). Két qua
nghién ciru chi ra rang proteln khang nguyén P102 tai t6 hop ciia Mh biéu hién manh nhat ¢ nhiét do
cam ung 30°C, trén moi truong YJ, véi nong o 0,6 mM IPTG, mat do quang (ODeoo) dat 0,8 va thoi
gian nudi ciy sau cam ung 13 6 gid.
Tir khéa: Mycoplasma hyopneumoniae, P102, Biéu hién protein, Protein tai t6 hop

OPTIMIZING CULTURE PARAMETERS FOR EXPRESSION OF
RECOMBINANT P102 ANTIGEN PROTEIN FROM MYCOPLASMA
HYOPNEUMONIAE IN E. COLI BL21 (DE3)

Phung Thang Long
University of Agriculture and Forestry, Hue University

ABSTRACT

The objective of this study was to optimize culture parameters including induction temperature,
culture media, IsopropulB-D-1-thiogalactopyranoside (IPTG) inducer concentration, induction time and
post-induction IPTG incubation time for better expression of recombinant P102 antigen protein from
Mycoplasma hyopneumoniae (Mh), a causative agent of porcine enzootic pneumonia, in E. coli BL21
(DE3). The results showed that the induction temperature at 30°C, YJ medium, IPTG concentration of
0.6 mM, induction time at optical density (ODsqo) 0f 0.8 and post-induction incubation time for 6 h were
optimal for the expression of target protein of P102 in E. coli BL21 (DE3).

Keywords: Mycoplasma hyopneumoniae, P102, Protein expression, Recombinant protein

1. MG PAU cac bao cao cho biét hé gene ciia Mh mé hoa

Bénh suyén lon do Mycoplasma cho nhiéu protein mang tinh Khéng nguyén,
hyopneumoniae (Mh) gay ra la mot bénh c6 kha négg kich thich h¢ mlén dich tao ra
truyén nhiém man tinh, anh huéng dén lon dap ung mien dich bao v¢ gia suc (Seymour
& tat ca cac do tudi va trén pham vi toan thé va cs., 2010; Bogema va cs., 2011). Protein
giGi (Austen va cs., 2006). Khi bi bénh, lon P102 la mét trong so cac protein cua Mh, da
cdi coc, cham 16n, hidu qua chuyén hoa thiec dugc chang minh c6 kha nang gy ra dap
an thap va gay thiét hai nghiém trong cho tng mién dich chéng Mh va co thé sir dung
nganh chin nudi lon (Thacker va cs., 1998; dé ché tao vac xin thé hé moi phong bénh
Pang Xuan Binh va Pang Thi Mai Lan, suyén lon (Simionatto va cs., 2012; Galli va
2011). Khi nghién ciu vé& hé gene cua Mh, cs., 2013).
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O Viét Nam bénh suyén lon duoc
phat hién dau tién vao nim 1953 & mot s6
trang trai giéng lon & mién Bic, dén nim
1962 bénh d lan ra khap céc tinh thanh va
dén nay bénh van con Iuu hanh va co ty 18
nhiém cao. Két qua nghién citu gan day ¢ céc
tinh Cao Bang, Ha Tay va Thai Nguyén trén
92 dan lon véi 862 ca thé lon nai sinh san da
phét hién c6 42,3% dan lon va 15% cé thé mac
bénh suyén (Pang Xuan Binh va Pang Thi
Mai Lan, 2011). Hién nay, dé phong bénh
suyén lon nguoi chan nudi thudng sir dung
khang sinh. Théi quen ndy dian dn tinh
trang vi khuan khang thudc, va gay ton du
khang sinh trong thuc pham (Tran Thi Dan
va cs., 2003; Huynh Van Chuong va cs.,
2011). Dé bao d¢am an toan thuc phiam cho
nguoi tiéu dung, va bao vé stirc khée cho dan
lon, xu hudng nghién ciru san xuét vac xin
thé hé mai, va cac ché pham sinh hoc
phong, tri bénh suyén lon dang dugc quan
tam. Trong mot nghién ciru gan day, ching
t61 da tao dong va biéu hién thanh cong
doan gene md@ hda protein khang nguyén
P102 ciia Mh c6 khdi lugng phan tir 38 kDa
bao gom dudi dung hop cua vector
pET200/D-TOPO (Phung Thang Long va
cs., 2021). DBé dat dugc mic do biéu hién
proteln cao, cac dong té bao mang vector tai
t6 hop pET200/D-TOPO/P102 can phai
dugc nudi cdy ¢ cac didu kién téi wu. Muc
tiéu cua nghién ctru ndy Ia toi wu diéu kién
nudi cdy bao gom nhiét do cam uang, moi
treong nuoi Cay, nong do chat cam tung
IPTG, thoi diém cam tng va thoi gian nudi
cdy sau cam ung dé biéu biéu hién tét hon
protein khang nguyén P102 tai t6 hop trong
té bao E. coli BL21 (DE3) tao ngudn
nguyén liéu khoi dau san xuat vac xin thé
hé mai, ché pham sinh hoc phong, tri bénh
suyén lon trong thoi gian toi.
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2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Vatliéu

- Chiing E. coli BL21 (DE3) tii to
hop mang gene ma hoa protein khang
nguyén P102 cua Mh (pET200/D-
TOPO/P102) (Phung Thang Long va cs.,
2021).

- Cac mdi truong nudi cdy: LB (Loc
va cs., 2013), YJ (Loc va cs., 2011), TB
(Shen va cs., 2007), HSG (Miksch va cs.,
2008) va M9ZB cai tién (Lee va cs., 2000).

- Chéat ciam ung Isopropulp-D-1-
thiogalactopyranoside (IPTG) (Bio-Rad).

- Kit ProBond™ Purification System
(Thermo Fisher Scientific, USA) dé tinh
sach protein.

- Cac trang thiét bi, vat liéu thiét yéu
khac cho biéu hién, tinh sach protein va dién
di trén gel 15% sodium dodecyl sulfate-
polyacrylamide (SDS-PAGE).

2.2. Phwong phap nghién ciru

Trong nghién ctru nay, cac diéu kién
nudi céy chinh gé)m nhiét d6 cam Gng, moi
truong nuoi céy, noéng do chat cam tmg
IPTG, thoi diém cam tng va thoi gian nudi
cdy sau cam ung dugc t6i uu theo cac
phuong phap dugc mo ta trong bao cao cua
Phung Thang Long va cs. (2019).

2.2.1. Tém tit phirong phap t6i wu nhiét do
cam ung

Vi khuan E. coli mang vector tai to
hop pET200/D-TOPO/P102 dugc nudi cy
trong cac binh tam giac loai 50 ml chira 20
ml méi truong LB (pH 7) c¢6 bd sung 100
ug/ml Kanamycin, & 37°C, téc do lic 200
vong/phit va ty 1¢ tiép gidng 14 2%. Khi mat
d6 quang do & bude séng 600 nm (ODgoo)
dat t6i 0,8 thi bo sung 0,8 mM IPTG vao Cac
binh, va i chiung & cac nhiét @6 khac nhau:
16, 20, 25, 30 va 37°C, mét binh khong b
sung IPTG va u & nhiét d6 30°C, cac binh
dugc lic vai toe do 150 vong/phut trong 8
gi0. Sinh khél duogc thu bang phuong phap
ly tim & tbe do 10000 vong/phut ¢ 4°C trong
10 phat va tach chiét protein téng sb bang
phwong phap huyén phu té bao trong dém
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TNE (50 mM Tris-HCI, pH 7,4, 100 mM
NaCl, 2 mM EDTA) bao gom 1 % Triton
X-100, 0,008 mg/ml lysozyme, u trong da
60 phut, sau d6 xir ly v6i song siéu am trong
5 phat. Vi protein P102 tai to hop biéu hién
& dang thé vui (Phung Thang Long va cs.,
2021), méi truong duge ly tAm voi toe do
10.000 vong/phut, & 4°C trong 10 phat dé
thu két taa, va hoa tan protein bang dung
dich Urea 8M (8 M urea, 0,01 M Tris, 0,1
M NaH,PO., pH 8,0), lic véi toc do 150
vong/phut, nhiét o 30°C trong 2 gio, sau do
ly tam v&i tée do 10.000 vong/phut trong 10
phut dé thu protein thé vui. Protein P102
(dung hop) dugc tinh sach bang Kit
ProBond™ Purification System (Thermo
Fisher Scientific, USA) theo huéng dan cua
nha san xuit. Mirc do biéu hién protein
P102 duoc phan tich bang dién di trén gel
15% SDS-PAGE véi dién thé 60 V, cuong
do 21mA va thoi gian 2 gio. Sau do, gel
duoc nhuom véi Coomassie Blue R250 va
hinh anh dwoc phan tich bang phdn mém
Quality One (ver 4.1, BioRad) dé lya chon
nhiét d6 tdi wu cho biéu hién protein P102.

kDa

2.2.2. Tom tat phuong phap 16i wu MO
trieong nudi cdy, nong do PTG, thoi diém
cam ung, thoi gian nudi cay sau cam ung
Céc mdi truong nudi cay biéu hién
protein P102 tai t6 hop gom LB, TB, YJ,
M9ZB va HSG, chat cam ung IPTG véi cac
néng d6 0,2, 0,4, 0,6, 0,8 va 1,0 mM, thoi
diém cam ung khi ODsoo MO truong dat 0,4,
0,6, 0,8, 1,0 va 1,5, thoi gian nudi ciy sau
cam umg trong 2, 4, 6 va 8 gid 1an lugt duoc
nghién curu tdi uu theo cac phuong phéap da
dugc mob ta trong bao cao trude day cua
chung t6i (Phung Thang Long va cs., 2019),
va trong tom tit phuong phap t6i wu nhiét
d6 cam tmg (Muc 2.2.1). Cac théng s6 nudi
ciy da duoc ti vu trong nghién ctru trudc
sé duoc ing dung trong cac nghién ciru sau.
3. KET QUA VA THAO LUAN
3.1. T6i wu nhiét d§ cam ng biéu hi¢n
protein khang nguyén P102 tai té hop
Két qua dién di danh gia mirc d6 biéu
hién protein khang nguyén P102 tai td hop &
5 mutrc nhiét d¢ cam g khéac nhau: 16, 20,
25, 30 va 37°C duoc trinh bay trén Hinh 1.
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Hinh 1. Biéu hién protein khang nguyén P102 tai to hop trong moi truong LB ¢ cac mac nhi¢t d§ cam
g khac nhau. M: Marker protein (10 - 200 kDa Bio-Basic); NC: T¢ bao E. coli tai t0 hop khong dugc
cam Ung bang IPTG; 1-5: Biéu hién protein P102 dugc cam tng bang 0,8 mM IPTG khi ODsggo clia moi

treong dat 0,8, & cac mirc nhiét d6 cam tng twong ung 16, 20, 25, 30 va 37°C trong 8 gid

Hinh 1 cho thiy protein P102 tai t6 hop
biéu hién & tat ca cac muc nhiét do cam ung
nghién ciru. Két qua ciing chi ra rang mirc do
biéu hién protein P102 tai tb hop ting dan voi
su nang cao nhiét d§ cam tng tir 16 1én 20,
25°C (lan 1, 2, 3) va dat dugc mirc biéu hién
cao nhat ¢ nhiét d6 30°C (lan 4). Tuy nhién,
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biéu hién protein P102 giam & muc nhiét d6
cam tmg cao hon, 37°C (lan 5). Cac két qua
hién tai phu hop véi cac bao cao trude day
cho ring & trong gidi han nhiét do binh
thuong, tbe do kéo dai chudi peptide ting
1én theo sy nang cao cua nhiét do, dan dén
su téng hop protein cao hon (Farewell va
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Neithdhardt, 1998); viéc giam lugng protein
biéu hién ¢ nhiét do cao 37°C c6 thé do sy tu
phan huy cta té bao vi khuan sau cam tng
(Pathak va cs., 2008). V&i mirc biéu hién
protein P102 cao nhat ¢ nhiét d6 cam {ng
30°C, nhiét d6 nay dugc xem la nhiét do
cam tmg t6i wu va duoc lya chon dua vao
su dung trong hghién ctru t6i uu cac thong
sb6 nudi cay tlep theo dé biéu hién protein
P102 trong té bao E. coli BL21 (DE3). Két
qua nay ciing tai khang dinh protein P102 téi
t6 hop cua Mh biéu hién ¢ dang thé vui
(Phung Thang Long va cs., 2021). Quan sat &
té bao E. coli tai t6 hop khong duoc bd sung
chat cam tmg IPTG (NC, Hinh 1), thy
khéng co su biéu hién protein diéu d6 co
nghia viéc b sung chat cam tng IPTG la
can thiét dé biéu hién protein P102 tai to
hop. Mat khac, protein P102 tai t6 hop biéu
hién & dang thé vui ¢ tat ca cac mirc nhiét
d6 thap hon 37°C (30, 25, 20 va 16°C)
chting t6 nhiét d6 cam ¢ng thap khong lam
anh huong dén biéu hién protein P102 &
dang thé vui. Két qua nay cua chang toi trai
nguoc Voi bao céo trude day cho rang: co
thé khéng ché biéu hién protein thé viii bang
cach biéu hién protein ¢ nhiét d6 cam wng
thip hon dé giam tdc do phién dich ma
protein (Schein va cs., 1988). Nguyén nhan

=

su khéc biét trén duge cho co thé do su bién
do6i trong gap khuc protein vi su khéac biét
gitta cac protein vé kich thudc, tinh ky
nudc, su sira ddi sau khi dich ma, diém déng
dién (Donovan va cs., 1996).
3.2. T6i wu méi trwdng nudi cay biéu hign
protein khang nguyén P102 tai t6 hep
Ti wu moi truong nudi cdy cho biéu
hién protein khang nguyén P102 da duoc
thuc hién vdi 5 loai mdi trudng khac nhau
gom LB, YJ, TB, HSG va M9ZB cai tién.
Viéc nudi cdy vi khuan E. coli BL21 (DE3)
tai t6 hop (PET200/D-TOPO/P102) duoc
thuc hién theo cac budc va cac thdng sb
nudi cdy nhur thi nghiém tbi wru nhiét do, tuy
nhién str dung nhiét d6 cam ung thich hop
la 30°C. Két qua dién di protein trén gel
15% SDS-PAGE (Hinh 2) cho thay & té bao
E. coli tai t6 hop khong duge bd sung chat
cam tng IPTG (NC) khong c6 sy biéu hién
protein P102. M6i truong YJ (lan 3) cho két
qua bleu hién protein khang nguyén P102
tai t6 hop tot nhat. O cac moi trudng khac
nhu LB (lan 1), méi trudng M9ZB cai tién
(lan 2), HSG (lan 4), va TB (lan 5) mtrc do
biéu hién protein P102 1a tuong duong
nhau.
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Hinh 2. Biéu hién protein khang nguyén P102 ti to hop trong cac méi trudng nudi cdy khac nhau. M: Marker
protein (10 - 200 kDa Bio-Basic); NC: Té bao E. coli tai t6 hop khong duoc cam tmg bang IPTG; 1-5: Biéu
hién protein P102 t4i t6 hop lan luot trén cac moi truong LB, M9ZB, YJ, HSG va TB duoc cam tmg 0,8 mM
IPTG khi ODeoo dat 0,8, thoi gian nudi ciy sau cam tng 8 gio

Trén thyuc té, LB 1a mot trong cac moi
truong thuong duoc st dung d€ nuoi cay va
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biéu hién protein tai to hop trong E. coli
(Miksch va cs., 2008). Tuy nhién, trong
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nghién ctru nay két qua cho thdy méi trudng
YJ phu hop hon cho biéu hién protein P102
tai t6 hop trong té bao E. coli BL21 (DE3).
Vé nguyén Iy cac moi truong nudi cay noi
chung cung cép axit amin, vitamin, khoang
va cac nguyen to vi luong cho sy sinh
truong ciia vi khuan va biéu hién protein
trong E. coli. Viéc str dung cac méi truong
nudi cdy c6 thanh phan khac nhau, s& dan
dén sy thay doi toc do sinh truong cia té bao
Va ning suat san pham (Donovan va cs.,
1996).

kDa
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M NC 1

3.3. Toi wu ndng dp chat cam wng IPTG
biéu hién protein khang nguyén P102 tai
t6 hop

Anh hudng ciia chit cam ung IPTG
V6i cac ndng do khac nhau: 0,2, 0,4, 0,6, 0,8,
1,0 mM & ODego dat 0,8 trong méi truong
nudi cdy t6i wu YJ, nhiét d6 cam tng tdi uu
30°C, thoi gian nudi cdy sau cam tmg 8 gid
lén kha ning biéu hién cta protein P102
dugc trinh bay trén Hinh 3.

Hinh 3. Biéu hién protein P102 tai tb hop véi cic ndng do chat cam img IPTG khac nhau. M: Marker
protein (10 - 200 kDa Bio-Basic); NC: Té bao E. coli tai td hop khong duge cam (g bang IPTG; 1-5: Biéu
hién protein P102 t4i t hop sau khi cam tmg bang IPTG véi cac ndng do twong tng 0,2, 04, 0,6, 0,8, 1,0
MM khi ODgoo méi truong YJ dat 0,8, nhiét o cam ting 30°C, thoi gian nudi ciy sau cam tng 8 gid

Két qua phan tich dién di biéu hién
protein P102 tai té hop (Hinh 3) cho thay
ndng do chit cam ung IPTG ¢ anh huong
dén qua trinh biéu hién cta protein P102.
Biéu hién protein P102 tai t6 hop thap ¢
noéng do chat cam tmg 0,2 mM IPTG (lan
1), tang dan ¢ ndng d6 0,4 mM IPTG (lan
2) va 6n dinh & cac nong d6 0,6, 0, 8val0
mM IPTG (lan 3, 4 va 5). Do viy, nong
d6 IPTG 0,6 mM dugc chon la n6ng do tbi
wu cho biéu hién protein P102, va duoc st
dung trong céc thi nghiém t6i wru tiép theo.
Theo Bentley va cs. (1990): biéu hién
protein tai to hop ndi chung gay ra ganh
ning trao d6i chat Ve nang luong, carbon
va axit amin cho té bao, din dén tdc do
sinh trudng cua té bao, biéu hién protein
va tinh 6n dinh cua plasmid giam, vi vay
can thay d6i nong d6 IPTG cam tng dé
diéu chinh ginh ning trao ddi chat
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(Donovan va cs., 1996). Mat khac, theo
Bentley va cs. (1991): khi sir dung vector
biéu hién pET200/D-TOPO mang promotor
T7 (nhu trong nghién ctru hién tai), néng do
IPTG cam (g phai duoc ti ru dé can bang
viée giam s lugng té bao tai to hop sau khi
cam ung IPTG, bang viéc ting san luong
protein san xuat.
3.4. T6i wu thoi diém cam &ng IPTG biéu
hi¢n protein khang nguyén P102 tai to
hep

Anh huéng cta thoi diém cam tng
0,6 mM IPTG vao méi truong YJ & cac mat
d6 quang (ODewo) khac nhau: 0,4, 0,6, 0,8,
1,0 va 1,5, toc do lic 150 vong/phit, nhiét do
cam tmg 30°C, thoi gian nudi cdy sau cam
img 1a 8 gid 1én biéu hién protein khang
nguyén P102 dugc trinh bay trén Hinh 4.
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Hinh 4. Biéu hién protein tai t hop P102 ¢ cac thoi diém cam tng IPTG khac nhau. M: Marker
protein (10 - 200 kDa Bio-Basic); NC: Té bao E. coli tai t6 hop khong dugc cam tng bang IPTG;
1-5: Biéu hién protein P102 ¢ cac thoi diém cam @ng c6 mat do quang (ODeooy khac nhau 0,4, 0,6,

0,8, 1,0 va 1,5 trong mdi truong YJ, ndng d6 0,6 mM IPTG, nhiét d6 cam (tng 30°C, thoi gian nudi
cdy sau cam tng 8 gid

Két qua biéu hién protein P102 tai t6
hop cho thiy luong protein dich ting dan &
thoi diém cam tng c6 mat dé quang (ODeoo)
dat 0,4 (1an 1) va 0,6 (lan 2). Biéu hién
protein P102 cao nhat & thoi diém cam ting
c6 mat d6 quang dat 0,8 (lan 3), sau do
luong protein biéu hién giam dan khi cam
ung ¢ mat do quang 1,0 (1an 4) va 1,5 (lan
5). Nhu vay, thoi diém cam tng thich hop
dé thu duoc luong protein P102 tai to hop
cao la tai gia tri ODeoo MOi truong YJ dat
0,8. Két qua nay phu hop véi cac bao cao
truée day cho rang lugng protein tai td hop
thu duoc tir qua trinh 1én men phu thudc vao
thoi diém cam tng trong chu ky tang truong
(Donovan va cs., 1996), va mirc d bicu
hién cua protein ti t& hop & E. coli ting 1én
dén giai doan lity thira mudn va giam trong

https://tapchi.huaf.edu.vn
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giai doan tang trudng tinh (Candan va cs.,
1998; Malik va cs., 2016).
3.5. T6i wu thoi gian nudi cdy sau cam
wng IPTG biéu hign protein khang
nguyén P102 tai té hop

Téi wu thoi gian nudi cdy sau cam tmg
IPTG dugc thyc hién trong 2, 4, 6 va 8 gio voi
cac didu kién nudi cay da duoc tdi wu: té bao
E. coli BL21 (DE3) tai t6 hop duoc nudi cdy
trong moi truong YJ, nhiét do cam ting 30°C,
nong do chat cam tmg 0,6 mM IPTG, thoi
diém cam ung (ODeoo Clia mdi trudng) dat
0,8. Két qua dién di kiém tra murc do biéu hién
protein P102 trén gel 15% SDS-PAGE duoc
trinh bay & Hinh 5.
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Hinh 5. Biéu hién protein P102 tai td hop vai cac thoi gian nudi cay sau cam ung IPTG khac nhau.
M: Marker protein (10 - 200 kDa Bio-Basic); NC: Té bao E. coli tai to hop khong dugc cam ng
IPTG; 1-4: Biéu hién proteln P102 tai to hop vai cac thoi gian nudi cay sau cam tmg twong tng la
2, 4,6 va8 gio trong moi truong Y, nong d6 0,6 mM IPTG, ODggo méi truong dat 0,8, nhiét do

cam tng 30°C

Két qua phan tich dién di cho thy
protein P102 duoc tong hop manh sau 2 gio
cam tng bang 0,6 mM IPTG (lan 1), luong
protein tong hop ting nhe sau 4 gio (lan 2)
dat gia tri cao nhét va 6n dinh sau 6 gio (Ian
3) va 8 gio cam tng (1an 4). Do vay, thoi
gian 6 gio dugc chon lam khoang thoi gian
nudi cdy ti wu sau cam ¢ng cho qua trinh
biéu hién protein khang nguyén P102 tai to
hop.

Di c6 nhiéu nghién ciru trude day chi
ra rang sau khi cim l'Ing bz:ing IPTG vao moi
truong, protein dlch bét dau duoc tong hop va
thoi gian nuoi cay sau cam lmg 1a can thiét
cho viéc san xuét protein tai to hop. Thoi gian
nudi cdy sau cam ung IPTG anh huéng dén
viéc hoan chinh gép khuc, su tich tu va nang
suat protein tai t6 hop & E. coli (Wong va cs.,
1998), va chju anh hudng cua mot s yéu td
nhu promotor, ndng do chit cam tmg, kha
ning hoa tan va dic tinh ctia protein tai to hop
(Noi va Chung, 2017).

4. KET LUAN

Céc diéu kién nudi ciy (nhiét do cam
mg, moi trudng nudi cdy, nong do IPTG,
thoi diém cam tmg va thoi gian nudi ciy sau
cam ung) cho biéu hién protein khang
nguyén P102 tai td hop trong té bao E. coli
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BL21 (DE3) di dwoc nghién ctu tbi wu.
Nhiét d6 cam tng 30°C, m6i truong nuoi
cdy YJ, nong d6 chat cam ung IPTG 0,6
mM, thoi diém cam tng & mat do quang
(ODaoo) mbi treong dat 0,8 va thoi glan nudi
cAy sau cam tng 6 gid 1a cac thong s6 téi uu
cho biéu hién protein khéang nguyén P102
tai to hop ciia Mh trong té bao E. coli BL21
(DE3).
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