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NGHIEN CUU LUA CHON PIEU KIEN BIEU HIEN KHANG THE PON
CHUOI TAI TO HQP NHAN BIET KHANG NGUYEN NHOM MAU A
TRONG CHUNG Escherichia coli

Ping Thi Ngoc Ha, Nguyén Thi Trung, Lé Thi Thu Hong, P Thi Huyén, Trwong Nam Hai*
Vién Cong nghé sinh hoc, Vién Han 1am KH & CN Viét Nam

TOM TAT: Khéng thé don chudi tai t6 hop nhan biét dac hiéu khang nguyén nhém méu A trong
hé ABO (antiA_scFv) da duoc thiét ké biéu hién trong Escherichia coli. Trong nghién ctu nay,
ching t6i khao sat cac diéu kién 1én men nham tang hi¢u suat biéu hién antiA_scFv dong thoi tiét
kiém chi phi va thoi gian nudi cdy. Két qua cho thay, antiA_scFv duoc biéu hién tét nhét trong moi
truong TB, & nhiét d6 biéu hién 30°C, nong do chat cam tng 0,1 mM IPTG va thoi diém cam tng
khi té bao ¢ giai doan sinh truong theo cap s6 nhan c6 mat do té bao ODggo = 1,5. V6i diéu kign lén

men duoc lya chon, sinh khéi té bao thu dugc ting gap 5,2 1an (tr ODgoo =

3,27 dén ODggo = 17,02)

va nang suét thu hoi protein antiA_scFv ting dang ké so vai didu kién ban dau trudc khi t6i uu.
Tir khéa: Escherichia coli, khéng thé don chudi tai t hop, khéang nguyén nhém méu A.

MO PAU

Xac dinh nhém mau hé ABO hay Rh la
cdng viéc bat budc ddi voi ngudi cho va nhan
mau. Hién nay, dé xac dinh nhdm mau thuong
st dung huyét thanh miu. D6 1a san pham cua
viéc nudi cay té bao lai hay tach chiét mau cua
ngudi tinh nguyén theo cach truyén thong. Cach
lam nay rat ton kém va khéng chu ~dong dugc
ngudn nguyén liu. Nho sy phat trién cua cong
nghé protein tai t6 hop, viéc tao khang thé don
chudi dang ngay cang duoc phat trién. Khang
thé don chudi c6 kich thuéc nho hon phan tr
khang thé ty nhién, it gay kich wng mién dich
nén duoc wu tién sir dung trong y té va nghién
ctu. Khang thé don chudi duoc tng dung rét
nhiéu trong chan doan (Ahmad et al., 2012).
Bén canh d6, khang thé don chudi c6 thé duoc
sir dung cho muc dich diéu chinh va phét hién
su hoat dong cua cac protein trong té bao, nhu
vay phu hop cho viéc sir dung lam vaccine
(Alvarez-Rueda et al., 2009). Ngoai ra, khang
thé don chudi con dwoc tng dung trong diéu tri
ung thu (Chester et al., 2004) va chdng lai virus
bénh dai glycoprotein (Yuan et al., 2013).

Chung t6i d& tao dugc chiang E. coli mang
gen biéu hién khang thé don chudi tai to hop
nhan biét dac hiéu khang nguyén nhém mau A
(antiA_scFv) cua hé ABO. Khang thé don chudi
antiA_scFv sé& duoc st dung cho muc dich xac
dinh nhém mau. Té bao vi khuan E. coli 1a mot

hé biéu hién da duoc nghién ciu ky vé di truyén
va c6 kha nang tong hop lugng I6n protein
ngoai lai voi diéu kién nuoi cay don gian va re
tién. Tuy nhién, di véi mdi protein tai t6 hop,
diéu kién phu hop dé téng hop trong mdi té bao
khac nhau (Chan et al., 2010). Do d6, viéc lya
chon duoc cac diéu kién nudi cdy phu hop nham
muc dich lam ting san lugng protein
antiA_scFv trong mdi té bao va ting mat do té
bao trong mdi don vi thé tich nudi ciy la can
thiét. Vi vay, trong nghién ctu nay, ching toi
tién hanh cai tién cac diéu kién biéu hién gen
antiA_scFv trong E. coli nhu moi truong nudi
cdy, nhiét d6 nudi cdy, ndng do chat cam tng va
OD cam ung.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Chiing va vector biéu hién

Trinh ty gen m4 héa vung bién ddi chudi
niang chudi nhe cua khang thé khang nhém mau
A duogc phan lap tir dong té bao lai A6G11C9
san xuit khang thé don dong nhan biét nhom
mau A hé ABO do phong ky thuat di truyén
nghién ctu. Chang biéu hién duoc sir dung 12 E.
coli BL21(DE3). Vector biéu hién pET22b(+) (
Novagen, Hoa Ky) mang gen antiA_scFv dung
cho bleu hién gen ma hoa khang thé don chudi
tai t6 hop nhan biét dac hiéu khang nguyén
nhém méu A (téng hop tir Genscript). Trinh tu
gen mi hoa cho antiA_scFv da duoc thiét ké
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nhu sau: gen ma héa cho vung bién ddi chudi
nang (Vu), chudi nhe (V.) caa khang thé khéng
nhém mau A duoc ndi véi trinh tu gen ma héa
c-myc cho muc dich nhan biét protein tai to
hop.
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O/ antiA-scFy )
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pET22- antiA-scFv Lacil

S 6396 bps

pBR 322 ori

Hinh 1. So dd vector tai té hop pET22-antiA-
Sckv

Cac hoa chét st dung cho dién di va western
blotting nhu: thang protein chuan mua tir hang
Fermentas (CHLB Duc), hoa chit nhuom
Coomassie xuat xir tir hing Merck (CHLB
buc), skimmilk cia hdng Difco (Hoa Ky), TMB
cua hing Sigma (Hoa Ky). Khang thé C- myc
Xuit xu tir hang Sigma (Hoa Ky) st dung cho
phan tng lai western blotting. Cac héa chat si
dung pha méi trudng nudi cdy co xuit xir tir
héng Merck (CHLB brxc).

Biéu hién gen ma héa khang thé don chudi
tai td hop antiA_scFv

Chuang E. coli BL21 mang vector biéu hi¢n
pET22b(+) anti A_scFv duoc nudi ciy trong
méi truong LB chira 100 pg/ml Ampiciline
(Amp), nudi lic 200 vong/phat & 37°C qua dém.
Sau do, dich té bao nudi qua dém duoc chuyén
sang moi truong LBA méi d¢én OD = 0,1, nubi
tiép ¢ 37°C, lic 200 vong/ phit dén khi OD dat
0,6 — 0,8 dugc cam ung bai 0,5 mM isopropyl
B- D- thiogalactopyranoside (IPTG) (Studier et
al., 1990), chuyén sang 30°C nudi lic 200 vong/
phit trong 4 gio. Sau 1én men, té bao dwoc thu
lai bang ly tam 8000 vong/ phit trong 10 phut
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va duoc hoa lai v& cing mot mat do té bao
ODgo =10 trong dém Tris-HCI 20 mM ,pH = 8.
X ly miu va dién di kiém tra protein trén gel
SDS-PAGE 12,6% (Laemmli, 1970)

Phwong phap lai western blotting

Tinh khang nguyén cua khang thé
antiA_scFv tai t6 hop dwoc nhan biét qua phan
tng lai western blotting voi khang thé khang C-
myc. Protein sau khi dién di trén gel SDS-
PAGE s& duoc chuyén sang mang PVDF. Sau
d6, mang duoc u lan luot voi Skimmilk 5%
trong TBS 1x, khang thé 1 khang C-myc, khang
thé 2 antimouse lgG-peroxidase trong 1 gio.
Cubi cung phan tng lai dugc hién mau bang
dung dich TMB.

Cic diéu kién biéu hién gen anti A_scFv

Céac moéi trudng chuan bi cho biéu hién gen
gom: Mai truong TB (1,2% peptone; 2,4%
yeast extract; 0,4% glycerol, 72 mM K;HPOQO,,
17 mM KH,PO,), LB (1% peptone; 0,5% yeast
extract; 0,5% NaCl), SB (3,2% peptone; 2%
yeast extract; 0,5% NaCl), M9 (0,3% KH,POy;
0,6% Na,HPO,; 0,5% NaCl; 0,1% NH,CI; 2mM
MgSQOg; 0,1 mM CacCl,; 0,4% glycerol), M9 +
0,5% yeast extract, M9 + 1% glucose, M9 + 1%
glycerol, M9 + 0,5% yeast extract + 1% glucose
va M9 + 0,5% yeast extract + 1% glycerol.

Té bao E. coli BL21 chia plasmid
PET22b(+) mang gen ma hda antiA_scFv dugc
nubi cay trong méi truong LB chira 100 pg/ml
Amp & 37°C, lic 200 vong/ phat, qua dém. Sau
do, dich té bao nudi qua dém dugc chuyén sang
cac mdi truong nhu da néu ¢ trén toi mat do té
bao OD = 0,1 va nudi & 37°C dén khi do OD dat
0,6-0,8 thi cam ng IPTG voi ndng d6 cudi
cung la 0,5 mM va tiép tuc nuéi & 30°C. Sau 4
gi> cam Gng, ly tdm thu té bao va dién di
protein trén gel SDS - PAGE 12,6% dé kiém tra
su biéu hién cua antiA_scFv va lya chon mdi
truong biéu hién tét nhat.

Sau khi lya chon dugc méi truong biéu
hién, chang tdi tiép tuc khao sat cac didu kién
nong do IPTG cam wng, nhiét do biéu hién va
OD cam tung dé lya chon diéu kién thu duoc
protein ciing nhu mat d6 té bao trén mdi don vi
thé tich nudi cay cao nhit, dong thoi tiét kiem
nhat v& chi phi va thoi gian.
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KET QUA VA THAO LUAN
Biéu hign ciia anti A_scFv tai té hgp

Dau tién, ching t6i khao sat so bo su biéu
hién cta gen antiA_scFv trong chang E. coli téi
t6 hop ¢ diéu kién thong thuong 1a moi truong
LB, ndng do chit cam ang 0,5 mM IPTG va
nhiét do cam @ng biéu hién 1a 30°C. Sau 4 gio
Ién men cam (ng, mat do té bao thu duoc ODgg
la 3,27. Ké qua phan tich protein cho thiy, so
vé6i chung dbi chirng khong mang gen va chung
mang gen nhung khong cam ung IPTG, chung

mang gen c6 cam &ng IPTG xuat hién thém mot
bang protein dam cé kich thudc khoang 33 kDa
(hinh 2a). Theo tinh toan ly thuyét, protein anti
A scFv c6 kich thuéc khoang 33 kDa. Dé
khing dinh bang protein nay 1a protein ngoai lai
anti A_scFv nhu dugc thiét ké, ching toi tién
hanh kiém tra v&i khang thé khang c-myc. Két
qua lai Western blot cho thdy protein nay bat
cap dac hiéu vai khang thé (hinh 2b). Nhu vay,
antiA_scFv dd dwoc biéu hién va ching toi tién
hanh téi wu cac diéu kién biéu hién nhiam nang
cao ning suit san xuat protein tai to hop.
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Hinh 2. Phan tich két qua biéu hién protein ti t6 hop antiA_scFv trong E. coli ¢ diéu kién khao sat

ban dau. a. SDS-PAGE, b. Western blot.

Céc chung tai to hop duoc nuoi ciy 1én men trong méi truong LB & 30°C. Sau 4 gid cam ing, mau té bao
dugc thu lai va protein tong sb duoc kiém tra bang dién di va Western blot; BDC(-): Mau ddi chang mang
vector pET22b(+); 1: Mau dbi ching mang gen anti A_scFv khéng dwoc cam ung IPTG; 2: Mau mang gen
anti A_scFv duoc cam tng 0,5 mM IPTG; M: Thang protein chuin Fermentas.

Téi wu méi trwomg biéu hi¢n antiA_scFv

Sy tong hop cac protein khong can thiét
trong té bao E. coli c6 thé dan dén giam téc do
tang truong cua té bao (Malakar & Venkatesh,
2012). Bong thoi, su ting truéng va tich liy cac
san pham trao d6i chat trong té bao ciing chiu
tac dong manh mé cua cac thanh phan cé trong
mdi truong nudi cdy nhu ngudn cacbon, nito,
yéu t6 ting sinh va cac mudi vo co (Li et al.,
2002). Vi vay, dé tim duoc méi treong phi hop
cho biéu hién gen antiA scFv, ching toi d&
khao sat 9 loai mdi truong khac nhau nhu trinh
bay & phan phuong phap. Sy sinh truéng va mat
d6 té bao thu dwoc sau I&n men cua chiang E.
coli t&i t6 hop biéu hién gen antiA_scFv c6 su
khac nhau gitta cac méi trueong (hinh 3a). Moi
truong M9 va M9 + 1% glycerol c6 mat do té

bao thap nhit, ODey thu miu chi dat twong ng
la 2,01 va 2,07. Cac moi truong M9 + 0,5 %
yeast extract va M9 + 1% glucose ¢6 mat do té
bao thip va lugng sinh khéi thu duoc khong
cao. Moi truong LB, SB, M9 + 0,5 % yeast
extract + 1% glycerol va M9 + 0,5% yeast
extract + 1% glucose c6 mat d6 té bao thu mau
twong dbi cao va lwong sinh khéi thu duoc kha
I6n. Tuy nhién, dang chi y nhat 12 méi truong
TB cho mat do té bao cao nhat véi gié tri ODggo
= 5,49 gip 2,7 lan méi trudng M9. Su khéac biét
trén c6 thé do thanh phan méi trudng M9 nghéo
chat dinh dudng chi chira lugng mudi khoang
can thiét cho vi khuan phét tricn, moi truong
M9 bb sung cac thanh phan glycerol, glucose,
yeast extract chi cung cap duoc nguon cac
cachon hodc nito va mudi khodng ma chwa cung
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cap du dinh dudng thiét yéu cho sy phat trién
cua t& bao. Vi vay, mat do té bao thu duogc
turong ddi kém. Trong khi d6, méi truong TB la
moi truong giau dinh dudng véi cac thanh phan
cao nam men va pepton cung Cap nguodn nito,
cachon va mudi khoang doi dao cho sy phét
trién cua té bao.

Két qua phan tich protein cho thdy, su tong
hop protein ngoai lai antiA_scFv trong cung
mot don vi mat do té bao & cac méi trudng ciing
c6 su khac nhau (hinh 3b). Trong moéi truong
M9 va M9 + 1% glycerol, protein antiA_scFv
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duoc tong hop kém nhat (hinh 3b). Cac moi
truong M9 + 1% glucose, M9 + 0,5% yeast
extract + 1% glycerol va M9 + 0,5% yeast
extract + 1% glucose protein dich téng hop
nhiéu hon. Luong protein dich tich liiy trong
mbi truong TB, SB va LB nhiéu nhét va tuong
d6i gidng nhau. Tuy nhién, déi chiéu véi két
qua thu sinh khdi té bao cho thiy, trong moi
treong TB, hiéu qua thu protein dich cao hon
LB va SB. Vi vay, TB 1a m6i truong dugc lea
chon cho biéu hién gen antiA_scFv.
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Hinh 3. Biéu hién antiA_scFv trong cic mdi trudng khac nhau. a: Sinh khéi té bao tai thoi diém thu
mau (ODsgo). b: SDS-PAGE. (PC): Mau khdng cam ung nudi trong méi truong LBA. (1, 2, 3, 4, 5,
6, 7, 8, 9): Protein tong s6 trong cac méi trudng TB; SB; LB; M9; M9+ 0,5%YE; M9 + 1% glucose;
M9 + 1% glycerol; M9 + 0,5% YE + 1% glucose; M9 + 0,5% YE + 1% glycerol.
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Hinh 4. AntiA_scFv tai cac nong d6 IPTG khac nhau. a: SDS-PAGE b: OD thu mau theo nong do
IPTG. Két qua dién di mau biéu hién ¢ cac nong d6 cam ung twong ung 0,05; 0,1; 0,3; 0,5; 1; 1,5; 2
mM. M: thang chuén protein).
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Téi wu nong d@j chat cam gng IPTG

Chat cam ung ciing 1a mot trong nhiing yéu
t6 quan trong quyét dinh sy biéu hién cua protein
ngoai lai, do d6 xac dinh duoc ndng d6 chit cam
tng thich hop 1a diéu kién can thiét trong quéa
trinh biéu hién. Trong nghién ctu nay, ching tdi
khao sét kha ning biéu hién cua gen antiA_scFv
& cac nong do IPTG khac nhau: 0,05; 0,1; 0,3;
0,5; 1; 1,5 va 2 mM. Sinh khdi té bao thu dwoc
giam khi nong do chat cam ung tang trong
khoang 0,05 dén 0,5 mM va nhiing nong do tlep
theo su khac biét khong dang ké (hinh 4b). Két
qua phan tich protein cho thiy antiA_scFv dugc
biéu hién ¢ tat ca cac ndng do IPTG cam ung
(hinh 4a). Su tich liiy cta protein dich nay duoc
quan sat thiy nhiéu nhat khi nong do IPTG 12 0,1
mM. Nong d6 nay thap hon so vai ndng do théng
thuong st dung, diéu nay dd duoc ching minh
bing viéc d4 ting cuong kha ning biéu hién cua
protein tai to hop rPsA khi giam nong d6 IPTG
g4p 10 lan so véi ndng do thong thuong (Larentis
et al., 2011). Mic du ¢ nong do ndy mat do té
bao thu miu (ODsggo = 12,3) thap hon tai ndng do
0,05 mM IPTG (ODgg =16,86), nhung dénh gia
chung lai thi hiéu qua thu protein antiA_scFv la
t6t hon. Bén canh d6, IPTG la chit cam &ng c6
gia thanh cao trong biéu hién protein tai to hop,
nén khi sir dung IPTG voi nong do thap sé tiét
kiém dugc chi phi. Do d6, ching t6i lya chon
nong do IPTG t6i wu 1a 0,1 mM dé tién hanh cac
nghién ciu tiép theo.

Toi wu nhiét @6 biéu hign
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Nhiét do cam @ng biéu hién l1a mot yéu té
anh huéng dén su tong hop protein ngoai lai
trong vi khuan. Nhiét d6 qua thap hay qua cao
déu anh huong dén sy ting truong va biéu hién
protein (Farewell & Neidhardt, 1998). Pé danh
gi4 anh huong cua nhiét do dén mic do tong
hop cua antiA_scFv, ching tai to hop da dugc
Ién men cam tng & cac nhiét do 20°C, 25°C,
30°C, 37°C va 40°C. Két qua so sanh mat do té
bao thu mau cho thay sy ting truong cua té bao
tang khi nhiét d6 tang tr 20°C-30°C nhung khi
tiép tuc tang nhiét do l1én 37°C va 40°C, su ting
truong bat dau giam (hinh 5a). Nhu vay, su ting
truong cua té bao tét nhit & 30°C va mat do té
bao thu duoc ODegy = 11,82 gap khoang 2 lan
S0 V&i cac nhiét do cling khao sat. Két qua phan
tich protein cho thay, & nhiét do 20°C va 25°C
antiA_scFv khong duoc tong hop, & 30°C, 37°C
va 40°C protein dugc biéu hién. Su tich liy cua
protein tai t6 hop trén mot don vi té bao khong
c6 su khac biét gitra 3 nhiét d6 nay (hinh 5b).
Déi chiéu voi két qua mat do té bao thu miu chi
ra hiéu qua tt nhat thu protein antiA_scFv &
30°C. Theo nghién ctu cua  Santala &
Lamminméki (2004) viéc t6i wu nhiét do biéu
hién hoocmon chéng kich thich tuyén giap scFv
trong chung Origami B duoc lya chon la 24°C,
nhiét do biéu hién tbi uu cho anti HER2-scFv
trong E. coli BL21(DE3) la 37°C (Akbari et al.,
2015). Nhu vay, tly vao ching va vector biéu
hién, c6 su lya chon nhiét do tdi wu khac nhau
cho biéu hién protein muc tiéu.
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Hinh 5. a. OD thu mau tai cac nhiét d6 nudi ciy sau cam &ng; b. SDS-PAGE.
Mau protein biéu hién tong s6 tai cac nhiét do khac nhau (20, 25, 30, 37, 40°C). M: Thang protein chuan

fermentas.
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Hinh 6. a. Mat do té bao tai thoi diém thu mau (ODggo) b. SDS-PAGE.

AntiA_scFv tai cac OD cam tng khac nhau. 0,4; 0,8; 1; 1,5; 2; 2,5; 3; 3,5 va 4 lan luot la cac mAu tong so
biéu hién antiA_scFv tai cac thoi diém cam ng. M: Thang protein chuan fermentas

Téi wu OD cam ing

Thoi diém cam ¢ng ciing 1a yéu té quan
trong can nghién ctru dé ti vu ning suat thu hoi
protein dich. Dé xac dinh thoi diém cam tng
phu hop, chding toi tién hanh cam &ng & céc thoi
diém c6 ODggo = 0,4; 0,8; 1; 1,5; 2; 2,5; 3; 3,5
va 4. Ké qua phan tich protein cho thay,
antiA_scFv dugc tong hop ¢ bit ky giai doan
nao tir dau, gitra, cudi pha ting truong té bao
(hinh 6b). Ning suét biéu hién cua antiA_scFv
khong chénh léch nhiéu ¢ cac thoi diém cam
ung tir ODgy = 0,4-3. Ham lugng antiA_scFv
nhiéu nhat dwoc quan sat tai thoi diém OD cam
tng la 1,5 va bat dau giam khi thoi diém cam
L'rng lén dén ODgy = 3,5 va 4.

Mat do té bao thu dugc ting theo thoi diém
cam Gng, tang tir OD = 0,4-3,5 va bat dau giam
khi OD cam tung 1én dén 4 (hinh 6a). Mat do té
bao thu dwgc khi cam tng & ODgy = 3,5 cao nhat
dat 25,56. Tuy nhién, sy tich liy cta protein
ngoai lai kém hon so vé6i thoi diém cam wng sém
hon (h:lC ODggy = 1,5) dat ODgy = 17,02. Theo
nhu nhitng nghién ciru trude day, su tong hop
cua protein tang khi cam ung & cac giai doan té
bao ting truong theo cap sé nhan va giam khi té
bao phat trién dén giai doan on dinh (Li et al.,
2002), diéu nay phu hop véi nghién ctu cia
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chiing t6i. Nhu vay, dya vao théng sb mat do té
bao thu mau va két qua kiém tra muc do biéu
hién cua antiA_scFv, ching toi thdy rang nén hra
chon thoi diém cam tng ldc ODgy = 1,5 dé co
ning suit protein dich thu duoc cao nhit

KET LUAN

Nghién ctru nham tbi wu cac diéu kién biéu
hién gen antiA_scFv nhu sau: méi truong TB,
nong d6 chit cam ang IPTG 1a 0,1 mM, nhiét
d6 biéu hién antiA_scFv thich hop nhat ¢ 30°C
va thoi diém cam &ng nén tién hanh trong giai
doan sinh truéng cua té bao theo cap sb nhan, ¢
nghién ctru nay thoi diém cam wng tién hanh khi
ODgyo = 1,5. Nhu vay, sau toi wu mat do té bao
tang gip 5,2 lan va ning suit thu hoi protein
scFv ting dang ké so véi diéu kién ban dau.
Loi cdm on: Bai bao duoc thuc hién tir ngudn
kinh phi ciia dé tai cip Vién Han 1am Khoa hoc
va Cong nghé Viét Nam “Nghién ctu tao khang
thé don chudi tai t hop nhan biét dic hiéu
khang nguyén nhém mau”, mi sb
VASTO02.03/15-16.
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SELECTION OF FERMENTATION CONDITION FOR EXPRESSION OF
RECOMBINANT SINGLE CHAIN ANTIBODY RECOGNIZING THE ANTIGEN
OF BLOOD TYPE A IN Escherichia coli

Dang Thi Ngoc Ha, Nguyen Thi Trung, Le Thi Thu Hong, Do Thi Huyen, Truong Nam Hai*
Institute of Biotechnology, VAST

SUMMARY

Single chain recombinant antibody identifying blood group A antigen in the ABO system (antiA_scFv)
was constructed to express in E. coli. In this study, we optimized fermentation conditions to increase the yield
of antiA_scFv expression as well as to reduce cost and save culture time. The results showed that the
antiA_scFv expression was highest in the culture TB medium with 0.1 mM IPTG, at 30°C. Induction time
point was in exponential growth phase of cells at the cell density ODgoo = 1.5. With the selected fermentation
conditions, the cell biomass increased 5.2 times (from ODgy = 3.27 to ODggo = 17.02) and antiA_scFv yield
increased significantly as compared to the initial conditions.
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