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NGHIEN CU'U TOI UU PIEU KIEN BIEU HIEN
INTERLEUKIN-3 NGUOI DUNG HQP VOI PelB TRONG E. coli
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TOM TAT: Interleukin-3 nguoi (IL-3) 1a mot cytokine da chirc nang tham gia vao cac qua trinh tu
d6i moi, nhan 1én, biét hoa va truong thanh cia nhiéu loai t& bao mau. Sau khi dwa gen il-3 gin
thém tin hiéu tiét pe/B vao vector pET22b(+) va tién hanh biéu hién & chung E. coli BL21, ching
t6i nhan thdy IL-3 duogc tong hop ¢ mirc rat thip va con gin voi Pe/B. Dé thuan tién cho khau tinh
sach, van dé then chét 1a nghién ctru tim ra cac diéu kién phu hop lam tang lugng IL-3 dugc tong
hop, ddng thoi cit duge PelB. Trong nghién ciru niy, chung tbi so sanh kha ning sinh tong hop IL-
3 cuia cac chung E. coli BL21, IM109, Soluble va Rossetta2; sau d6 tdi wu héa diéu kién biéu hién
gen il-3 vé thanh phén mdi truong, nhiét do, néng d6 IPTG, thoi diém cam Ung va kiém tra trang
thai ton tai cua IL-3. Két qua thu dugc cho thdy gen il-3 biéu hién tét va én dinh nhét & ching E.
coli IM109. Duéi cac diéu kién 1én men thich hop trong méi truong LB, ¢ 25°C, cam tmg 0,05 mM
IPTG tai ODgyo=1, IL-3 biéu hién tbt, cit khoi Pe/B va ton tai & trang thai khong tan trong té bao
chét. Sinh khéi té bao ting 1én khoang 2,3 1an sau khi t&i wu. Két qua nay 1a tién dé cho budc tinh

sach luong 16n IL-3 cho nghién ctru tinh chét cua protein.
Tir khéa: Escherichia coli IM109, biéu hién protein, IL-3, PelB.

MO PAU

Interleukin-3 nguodi (IL-3) 1a mot cytokine
¢6 ban chat 1a glycoprotein, duoc xem 1a ¢6 phd
tac dung rong nhat trong hé tao mau. N6 tham
gia vao qua trinh ty ddi mdi, nhan 1én va biét
hoa cua cac té bao nguén tao mau, hoat hoda
chirc ning cia cac bach ciu truéng thanh [9].
Viéc san xuit sinh pham IL-3 theo con dudng
tai to hop khong chi giup phuc vu diéu tri bénh
ma con sir dung cho muc dich chin doan va cac
nghién ctru khac. Hién nay, trén thi trudng,
nhiéu cong ty sinh hoc d tao ra san pham rhiL-
3 dua trén mot sd hé biéu hién khac nhau nhu
trong té bao nidm men Saccharomyces
cereviciae [6], té& bao vi khuan [7], té bao dong
vat [8] danh cho muc dich nghién ctru nhung
voi gia thanh twong dbi cao. Hé biéu hién E.
coli dugc st dung nhiéu nhit dé tong hop
protein tai to hop do nhitng wu diém nhu dé
nudi cay, toc dd sinh trudng nhanh, cic dic
diém di truyén di dugc nghién ciru day du, co
nhiéu loai vector tich dong va chung dot bién
thuong mai danh cho hé niy, va dé dang thu
nhan protein myc tiéu.

_ Trong bai béo trude, ching toi da cong tgé
két qua tao chung E. coli BL21 tai to hop biéu
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hién gen il-3 dung hop véi tin hiéu tiét pe/B dé
dinh huéng protein IL-3 tiét ra khoang chu chét
[11]. Tuy nhién, IL-3 dwogc tong hop & mirc thip
va chi mot phan cit khoi PelB, ngoai ra sinh
khéi té bao ciing khong cao [11]. Dé thuan tién
cho viéc tinh sach, protein IL-3 phai dugc tong
hop tét, 6n dinh va ¢ dang khong gin véi PelB,
déng thoi sinh khéi té bao can duge cai thién.
Vi su biéu hién protein ngoai lai & ching chu bi
anh huong boi nhiéu yéu t6, trong d6 diéu kién
1én men c6 anh huong 16n, dan dén kha ning
téng hop protein khong hiéu qua, protein cudn
gap sai va khong c6 chire nang sinh hoc [3].
Diéu nay c6 thé duoc khic phuc bing cach kiém
soat chdt ché cac thong s6 lén men. Trong bai
bao nay, chung t6i khdo sat cic yéu td anh
huong dén kha ning biéu hién cia gen i/-3 bao
gbm chiing biéu hién E. coli, cac diéu kién 1én
men nhu moi trudng, ndng do chit cam tng,
nhiét d6 biéu hién, mat do té bao luc cam tng
va xac dinh trang thai ton tai cta protein IL-3
dugc téng hop.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vector tai t6 hop pET-pelB-il3 do nhom
nghién ciu Phong Ky thuat di truyén, Vién
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Cong nghé Sinh hoc thiét ké duoc ding lam
vector biéu hién [11]. Cac ching E. coli
BL21(DE3), JM109(DE3), Rosetta 2, Soluble
(Invitrogen) duoc ding lam ching biéu hién.

Protein marker dugc mua cia Fermentas
(Puc), IL-3 nguoi chuin (Sigma) duoc dung
lam ddi ching duong. Tét ca cac hoa chat khac
duoc mua cia Merck (CHLB Dric).

So sanh sw biéu hién gen il-3 ¢ ching E. coli

Céc ching E. coli (xem phan vat liéu) dugc
tao kha bién dé tiép nhan vector tai to hop pET-
pelB-il3 va tién hanh cam Gng biéu hién & cing
didu kién: moéi truong LB chia 100 pg/ml
ampicilin, & 30°C, cam ung 0,5 mM IPTG tai
thoi diém ODgg = 0,4-0,6. Sau 4 gid cadm Ung,
mat d¢ té bao dugc do lai; té bao dugc thu lai tir
dich nudi cay bang ly tim va hoa vao nudc dé
dat OD 10/ml. Mt lwong thé tich bang nhau tir
mdi mau (8 pl) dugc phan tich trén gel SDS-
PAGE 14%.

T6i wu diéu kién biéu hién gen il-3

Céc thong s6 vé moi truong 1én men, ndng
dd chat cam ung, nhiét do biéu hién, mat do té
bao lic cam Grng lan lugt duge thay d6i dé danh
gia kha ning tong hop IL-3 va sinh khdi té bao
thu dwoc. 9 thanh phan méi truong khac nhau 1a
LB (yeast extract 0,5%, peptone 1%, NaCl 1%),
M9 (NaH,PO, 0,6%, KH,PO, 0,3%, NaCl
0,05%, NH,C1 0,1% va cac yéu to vi lugng),
M9+1% glucose, M9+1% glycerol, M9+0,5%
yeast extract, M9+1% glucoset0,5% yeast
extract, M9+1% glycerol+0,5% yeast extract,
TB (peptone 1,2%, yeast extract 2,4%, K,HPO,
72 mM, KH,PO, 17 mM, glycerol 0,4%) va SB
(peptone 3,2%, yeast extract 2%, NaCl 0,5%).
Néng d6 IPTG duoc khao sat tir 0-2 mM. Nhiét

E. cofi BL21

do biéu hién dugc danh gid tai 20°C, 25°C,
30°C, 37°Cva 40°C. Mat @9 té bao lic cam g
(ODgp) lan Iuot 12 0,4; 0,8; 1,0; 1,5 va 2,0.

Xdc dinh trang thai protein IL-3

Qué trinh 1€n men dugc thyc hién trong
chiing biéu hién lwa chon va diéu kién 1én men
da t6i wu dé thu toan bd sinh khéi té bao. Hoa té
bao trong dém Tris pH 7 va siéu am dén khi
dung dich tr& nén trong subt. Ly tam 13.000
vong/phit trong 15 phut thu riéng pha ndi, pha
can dugc hoa trong dém vé thé tich ban dau.
Dién di ca hai pha trén gel SDS-PAGE 14% dé
xac dinh trang thai biéu hién cta protein IL-3.

KET QUA VA THAO LUAN

Biéu hién gen il-3 trong céc ching E. coli tai
t6 hop

Sau khi biéu hién thur trén chung E. coli
BL21(DE3) tir bai bio trudc va nhan thiy
protein IL-3 vira biéu hién kém lai vira khong
cat hoan toan tin hiéu tiét, chung toi tiép tuc
khdo sat kha nang tong hop protein & mot 5O
ching E. coli. Két qua cho thiy, chung BL21 va
Soluble tong hop IL-3 kém, trong khi hai chung
JM109 va Rosetta 2 tong hop IL-3 ¢ ca dang
don (~15 kDa) va dang gin thém PelB (~18
kDa) véi ti 1¢ twong duong (hinh 1). Mat do té
bao (ODgg) sau 4 gid cam Ung & ca hai ching
dong déu nhau (lan luot 1a 1,28 va 1,23). Tuy
nhién, IL-3 tao ra tr chung Rosetta 2 bi phan cat
khong dac hi¢u bdi protease vat chu theo thoi
gian nén bang IL-3 & mau thu 20 gid chi con lai
vét mo. Do d6 chung E. coli IM109 dugc lya
chon 1am chung biéu hién do protein IL-3 téng
hop tot va 6n dinh.

E. coli M09 E. cofi Rosettal E. coli Solmble
—_—

HC 20h 4h 20h20h4h BC20h 4h M BC 20h 4h kDa

= e -

PelB-IL3 —>
L —

Hinh 1. Protein tong sb cta
cac chung E. coli khac nhau

— 116,0
— 66,2
— 450 ..
bC: doi ching am (khong
mang gen) tuong Ung véi moi
chung E. coli; 4h va 20h: mau
thu sau 4 gio va 20 gio cam
ung IPTG; M: thang protein
chuan (Fermentas)
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Anh huwéng ciia thanh phin méi truong dén
sur biéu hién protein IL-3

Mbi mét loai protein s& dugc tong hop &
mirc do khac nhau trong cac mdi trudng nuoi
cay c6 thanh phan dinh dudng khac nhau [4].
Chuing t61 da khao sat 9 cong thirc moi truong
va nhan th:?'ly su biéu hién gen il-3 & cac moi
truong c6 sy khac biét. Moi trudong LB, cdc moi
truong M9 bd sung thém ngudn nito cia cao
nam men, TB va SB déu thu dugc protein IL-3
& dang don (~15 kDa) va dang chua cat khoi
PelB (~18 kDa) (hinh 2). Trong khi & cac méi

trudng M9 va M9 chi ¢6 ngudn carbon glucose
hodc glycerol, protein IL-3 chu yéu dugc cét
khéi tin hiéu tiét PelB nhung lugng thu duogc
trén tong sb té bao khong nhiéu, sinh khéi té
bao thip (bang 1). Méi truong LB duogc lya
chon do lugng protein IL-3 tong hop nhiéu nhat
va on dinh, mat do té bao thu dugc cao nhat.
bay la moi trudong co ban cho sy biéu hién
protein ngoai lai, dé chuan bi, cung cap diy du
cac peptlde axit amin thiét yéu, cac vitamin va
mudi natri cho sy sinh truong ciia vi khuan.

D »
a
>
__ 1160 &
1
66,2 ™~
45,0 -
35,0 -
-
25,0
18,4 —

Hinh 2. Protein tong s6 & cac mdi truong biéu hién (a)
va mau lén men kiém tra lai méi truong LB va M9 (b)

hIL-3: protein IL-3 nguoi chuan (Sigma); PC: d6i chimg am khong mang gen;
K: mau khong cam ung IPTG; M: thang protein chuan (Fermentas).

Bang 1. Mat d6 té bao ltc thu miu (ODgpo) 6 cac moi truong khac nhau

Moi MOTT  MO9+1  M9+0,5 MO9+1%glu  MO9+1%gly
weong B MY ool %ely  %YE  +05%YE  +0,5%YE B SB
ODgo 1,08 0,60 053 043 0,0 0,84 069 049 038

glu: glucose; gly: glycerol; YE: yeast extract.

Anh hwéng ciia nong d9 IPTG dén sy biéu
hién protein IL-3

Protein IL-3 dugc diéu khién tong hop boi
promoter T7 trén vector pET22b+. Promoter
nay dugc cam ung bdi sy c6 mat cua IPTG
trong moi trudng nudi cay. Nong do IPTG cao
¢6 thé gay doc cho té bao, tc ché vi khuan sinh
truong [12]. Nong 6 IPTG qua thip s& han ché
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téc do phién mi, anh huong dén ning suit tong
hop protein. Xac dinh duoc ndng d6 IPTG thich
hop 14 viée 1am can thiét. Chung t6i khao sat dai
noéng d6 IPTG tir 0-2 mM va nhan thiy, IL-3
khong dugc téng hop khi khong cé chit cam
img; tai cac ndéng d6 ITPG 0,05-1,5 mM, IL-3
dugc tong hop kha nhung sy chénh Iéch gitra
cac nong do khong nhidu (hinh 3a). Ngoai ra,
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mat do té bao c6 xu huéng giam khi nong do
IPTG tang (hinh 3b). Nong do 0,05 mM IPTG
duoc lua chon dé cam ung biéu hién do lugng
IL-3 dang don thu dugc nhiéu, dang gén Vo1

a DC 0 00501 03 05 1,0 1,520 hIL3 M

- —
..
-
.
-
PelB-IL3 —
L —» -

PelB it hon hin so v6i cic miu cam Ung
ndng d6 IPTG 16n hon. Piéu nay ciing phii hop
v6i loi ich kinh té, do IPTG 14 héa chat c6 gia
thanh cao.

kDa b
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Hinh 3. Protein tong s6 (a) va mat do té bao lac thu méu (b) & cac ndng do IPTG
hIL-3: protein IL-3 nguoi chuan (Sigma); BC: d6i chirng 4m khong mang gen;
M: thang protein chuan (Fermentas)

Anh hwéng cia nhiét do dén sy biéu hién
protein IL-3

Nhiét d6 1a yéu t6 quan trong anh hudng
dén hiéu sudt va chat luong protein tai t6 hop.
Nhiét d6 cang cao, mRNA cang dé bi phan hiy
va kha nang dao thai plasmid cang 16n [10]. Ha
thz"ip nhiét do biéu hién c6 thé han ché su phéan
cat protein dich boi protease ngi bao, ting
luong protein tai to hop c6 hoat tinh sinh hoc
[1]. Ching t6i khao sat 5 diém nhiét 6 va nhan
thiy mat do té bao giam din theo chiéu ting
ctia nhiét d6 (hinh 4). Té bao E. coli sinh truéng

bC K 20 25 40 hIL3 M

- —
- —

PelB-IL3 —> - —

L3 >

tot nhat & 20°C nhung IL-3 biéu hién kém nhét.
Tai 30°C, IL-3 tong hop manh nhat nhung van
con mot luong 16n gin véi PelB. Tir 37-40°C,
phan 16n IL-3 khong dugc cit khoi PelB. Do
d6, 25°C duoc lya chon lam nhiét d6 biéu hién
do IL-3 téng hop kha tdt, toan bd duoc cat khoi
PelB. Nguyén nhan c6 thé do ¢ nhiét d6 thip,
cac qua trinh trong té bao dién ra cham hon,
thuan loi cho viée cudn X04n dung cAu triic, boc
16 ving nbi gitta tin hi¢u tiét va protein dé
enzyme nhan biét va cit hiéu qua [5].

kDa b

116,0
66,2

45.0

35,0

25,0

18.4
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Hinh 4. Protein tong s6 (a) va mat do té bao thu rrflu (b) & cac nhiét d6 biéu hién
hIL-3: protein IL-3 ngudi chuén (Sigma); DC: doi chimg 4m khong mang gen;
K: mau khong cam ung IPTG; M: thang protein chuan (Fermentas)
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Anh hwéng ciia mét d9 té bao lic cam ing
dén suw biéu hién protein IL-3

Viée cam tng biéu hién protein ngoai lai
thuong thyc hién & gitta-cudi pha liiy thira ciia
vi khuan dé dam bao hiéu suét tong hop protein
ciing nhu han ché biéu hién cac protease khi té
bao budc vao pha tinh. Ching t61 khao sat mat

s0 diém cam ung va nhan thay ODgy = 0,4-1,0

a BC K 04 08 1015 20 M kDa
¥ B By — 1160
- — 66,2
L — 450
W — 35,0
—-—-— 25,0

——
s e — 134

IL3 &

. —— 144

14 thoi diém té bao bét dau budc vao pha tong
hop protein trong khi ODgy = 1,5-2 1a thoi
diém té bao bit dau budc vao pha cin bang, stc
song giam, mat do té bao cudi cung khong ting
lén (hinh 5). Vi vy, cam ung & thoi diém
ODyggo = 1,0 1a thich hop cho té bao sinh tong
hop IL-3 dé thu dugc mat do té bao cudi cung
cao, lwong protein IL-3 tong hop nhiéu.

b

20
15 /

0.4 0.8 1 15 2

0D 600

OD cam (rng

Hinh 5. Protein tong s6 (a) va mit do té bao thu mau (b) cam tmg biéu hién & cac mat do té bao
DC: d6i ching am khong mang gen; K: mau khong cam ung IPTG;
M: thang protein chuan (Fermentas)

Nhu vay, sau khi t6i wvu cac diéu kién 1én
men phi hop, sinh khéi té bao ting 1én khoang
2,3 lan (hinh 6). Protein IL-3 tong hop dugc cit
hoan toan khoi PelB, tao diéu kién thudn loi
cho viéc tach chiét va tinh sach IL-3 & cac
nghién ctru tiép theo, béi vi viée tach hai phan

a b
1 PC M

— 116,0—

— 662

— 450

Illlz

— 350 —

O =

Iamem -

5,0

PelBIL-3—> -
L3 —

Xac dinh trang thai protein IL-3

Mic du chiing t6i thiét ké tin hiéu tiét Pe/B
dé dinh hudng biéu hién protein IL-3 & khoang
chu chét, két qua kiém tra trang thai lai cho thay
toan b IL-3 biéu hién da dugc cat khoi PelB
nhung lai ton tai & dang khong tan va khong
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. 18,4
5 _— ! < ]L-3
- - e

tir Pe/B-IL3 va IL-3 c6 trong 1u0’ng phan tu
trong duong nhau khong hé don gian. Ket qua
ndy c6 thé dugc trién khai & quy md no6i 1én
men 5 lit, noi d& dang kiém soat tot cac didu
kién 1én men dé thiic day sinh khdi té bao.

Hinh 6. Protein tong sd trudc (a) va
sau (b) khi toi vu di€u kién biéu hién

DC: d6i chimg am khong mang gen;
1: Mau 1én men diéu kién trudc khi
t6i wu; 2: Mau 1én men diéu kién sau
tbi wu; M: thang protein chudn
(Fermentas)

dugce van chuyén ra khoang chu chat (duong
chay C) (hinh 7). Hién tugng protein sau khi
duogc cit khoi tin hiéu tiét khong di chuyén ra
khoang chu chét cia té bao, bi “ach” va ton tai
bén trong té bao chat dudi dang cac thé vui
khoéng c6 hoat tinh hay hoat tinh bi suy gidm
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ndy di dwoc tac gia Baneyx (1999) [3] da dé
cap. Sy kém hiéu qua trong viéc giai phong
protein ngoai lai ra khoang chu chit c6 thé bét
ngudn tir kha ning tiét han ché ciia bd may van
chuyén trong E. coli, két qua 1a phan lén
protein biéu hién ra duéi dang thé vui [2]. Su
tao thanh thé vui thuan loi cho qua trinh tinh
sach nhung cin c6 budc hoi tinh dé dua protein
vé ding cau triic, dam bao chirc ning sinh hoc
cua protein.

—
2]

e
1 TMT" -
B

e — 116,0

— 66,2

— 45,0

2 —— 350
-

—

—

— “-—— 250
it - — 154
g
[ -

— e

— 144
Hinh 7. Xéc dinh trang théi ton tai cta protein
IL-3 tai t6 hop
TS: protein téng sb; T: protein pha tan; C: protein
pha khong tan; M: thang protein chuan (Fermentas).

KET LUAN

Diéu kién tdi wu cho biéu hién protein IL-3
& quy md binh tam giac la: chung biéu hién E.
coli JM109; mdi truong LB; nhiét d6 biéu hién
25°C; ndng d6 IPTG 0,05 mM; thoi diém cam
g ODggo = 1,0. Protein IL-3 dwoc tong hop
khong con gin v&i PelB nhung ton tai & dang
khong tan (thé viii) trong té bao chat, ngoai ra
sinh khéi té bao tang khoang 2,3 1an sau khi tdi
wu. Uu diém cia protein & dang thé vui thuin
loi cho qua trinh tach chiét, tinh sach khoi céac
protein tap cta vat chu. Ké qua nghién ctru co
thé ing dung & quy mé 1én men 16n hon, noi cé
thé kiém sodt tot hon cac diéu kién 1én men, thu
duogc nhiéu sinh khéi té bao, thuan lgi cho budc
tinh sach nhim nghién ctru tinh chat cta protein
IL-3 trong cac nghién ctru tiép theo.
Loi cam on: Cong trinh dugc thuc hién tu
ngudn kinh phi ciia dé tai doc lap cip nha nude
do B¢ Khoa hoc va Céng ngh¢ quan ly “Nghién

ctru san xuét Interleukin-3 va Interleukin-11 tai
t6 hop chit luong cao dung trong y hoc (diéu
tri)” giai doan 2013 - 2015. Cong trinh st dung
trang thiét bi cia Phong thi nghiém Trong diém
Cong ngh¢ Gen tai Vién Cong nghé Sinh hoc,
Vién Han 1am Khoa hoc va Coéng nghé Viét
Nam.
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OPTIMIZATION OF FERMENTATION CONDITIONS FOR THE EXPRESSION
OF INTERLEUKIN-3 IN FUSION WITH PelB IN E. coli

Duong Thu Huong, Nguyen Thi Quy, Dang Thi Ngoc Ha, Le Thi Thu Hong, Truong Nam Hai
Institute of Biotechnology, VAST

SUMMARY

Interleukin-3 (IL-3) is a multifunctional cytokine which modulates the proliferation, differentiation and
maturation of various types of hematopoietic cells. Gene coding for IL-3 linked with pelB signal were
incorporated into pET22b(+) for expression of i/3 gene in E. coli BL21; but IL-3 was synthesized at very low
levels and still in fusion with Pe/B. To facilitate purification process, finding the appropriate fermentation
conditions plays a key role in order to enhance gene i/-3 expression and cleavage of Pe/B. In this study, we
have optimized the conditions for the expression of IL-3, which included E. coli host strain JM109, LB
cultivation medium, induction temperature was 25°C; induction with 0.05 mM IPTG at ODgy = 1. The cell
biomass increases at about 2.3 times after optimization. IL-3 protein was expressed in the form of inclusion
body and the PelB signal was cleaved. This result is conducive for purification of large amount of IL-3 to
determine characteristics of protein.
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