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TOM TAT

Muc tiéu: Biéu hién dwoc khang thé don dong khang Sars-CoV-2 trén dong té bao CHO
(Chinese Hamster Ovary). Déi twong va phwong phap: Trinh tw ma hoéa chubdi néng va chudi
nhe cla khang thé don dong CB6 khang SARS-CoV-2 dwoc lay tir co s& dir liéu GenBank c6
ma sb lan lwot 1a QJU69682.1 (DBSOURCE accession MT470197.1) va QJU69681.1
(DBSOURCE accession MT470196.1). Nghién ctru s dung céng nghé protein tai t6 hop dé
biéu hién phan t& khang thé CB6, dwoc phan lap tir bénh nhan (BN) COVID-19 da hdi phuc va c6
kha nang Grc ché sy twong tac gitra protein gai S trén virus SARS-CoV-2 va thu thé ACE-2 trén té
bao phdi ngudi. Trinh tw ma héa cho chudi nang va chudi nhe ctia khang thé CB6 dwoc dong hoa
bang cac cdng cu sinh hoc phan t&r vao vector biéu hién protein trén déng vat c6 va pNANOGEN dé
biéu hién trén té bao CHO. Két qua: 2/114 dong té bao don c6 kha nang san xuét lan luot 732.87
ug/ml va 406.67 ug/ml dwoc chon cho nghién ctu san xuat quy mé Ién. Mau tinh ché chira 97,82%
khéng thé CB6 c6 hiéu qua trung hoa in vitro 86% twong tac gitra ving bam thu thé SARS-CoV-2
RBD va ACE-2. Két luan: D4 biéu hién thanh céng phan tt IgG1 CB6 khang SARS-CoV-2 v&i kha
nang bam dac hiéu vai phan t&¢ RBD clia SARS-CoV-2 va cé hoat tinh trung hoa SARS-CoV-2 in
vitro théng qua sw ngan can twong tac gitba RBD va ACE-2

* T khoa: SARS-CoV-2; Khang thé; CB6; CHO; RBD.

Expression of Recombinant Monoclonal IgG Against Sars-Cov-2
on Chinese Hamster Ovary Cell Line

Summary

Objectives: To express of recombinant monoclonal IgG against SARS-COV-2 on the
Chinese hamster ovary cell line. Subjects and methods: The heavy chain and light chain
encoding sequences of the CB6 monoclonal antibody against SARS-CoV-2 were obtained
from the GenBank database with codes QJU69682.1 (DBSOURCE accession MT470197.1)
and QJU69681.1 (DBSOURCE accession MT470197.1) DBSOURCE accession MT470196.1).
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Monoclonal antibody-based therapies could be promising as blocking the viral entrance or
inhibiting replication. This study designed a vector expressing the IgG1 of CB6, a published
monoclonal antibody against SARS-CoV-2 from a convalescent COVID-19 patient. CHO cells
were co-transfected with separate plasmids encoded heavy and light chains of CB6,
respectively. Results: two out of 114 single clones selected from CB6 expressing cell pools
yielded 732.87 ug/mL and 406.67 ug/mL. The sample of 97.82%-purified CB6 performed an
86% in vitro efficacy on inhibiting the interaction between recombinant SARS-CoV-2 RBD and
ACE-2. Conclusion: This study has successfully expressed the anti-SARS-CoV-2 IgG1 CB6
with the ability to specifically bind to the RBD molecule of SARS-CoV-2 and has SARS-CoV-2
neutralizing activity in vitro through the inhibition of interactions between recombinant SARS-

CoV-2 RBD and ACE-2.

* Keywords: SARS-CoV-2; Antibody; CB6; CHO,; RBD.

DAT VAN BE

Dich COVID-19 do virus SARS-CoV-2
bung phat t&» cubi nam 2019 dén nay da
lam cho gan 4 triéu ngudi trén thé gidi to
vong. Virus SARS-CoV-2 lién tuc dét bién
& cac vung dia ly ma no6 lay nhiém, voi
tbc do lay lan nhanh va gay ra sé nguoi bi
tlr vong ngay cang tang tao ra thach thirc
rat Ion hién nay trong viéc tim ra phwong
phép hiéu quad dé& ngdn chan sy lay
nhiém ciing nhw diéu tri cho BN COVID-
19. Song song v&i viéc phat trién vaccine,
cong nghé phéan lap va tao dong lympho
B cung vo&i giai trinh tw bd gen da cho
phép phan lap cac phan t& IgG don dong
khang SARS-CoV-2 tir cadc BN COVID-19
tw phuc héi [1, 2, 3], m& ra co hoi diéu tri
cho nhiéu trudng hop nhiém COVID-19
trong khi vaccine con dang trong giai
doan th&r nghiém hoac khan hiém. Trong
nghién ctu nay, chung téi nghién ctru thi
nghiém san xuét IgG1 CB6, phan tlr ¢
kha nang bam dac hiéu véi vung bam thu
thé RBD trén protein gai S clia SARS-
CoV-2 nhé& dé ngan can twong tac gitra
viing nay véi thu thé ACE-2 vén déng vai
trd quan trong trong co ché xam nhiém
cua virus [4]. Phan t& khang thé CB6

dwoc biéu hién trén hé théng té bao
CHO, thwong dwoc sir dung rong rai
trong cdng nghiép dwoc dé san xuét cac
protein c6 cau trac phirc tap véi wu diém
t bd gen da dwoc giai trinh tw va co ché
bién dbi sau dich ma cua té bao déng vat
cé vu [5, 6].

POI TUQONG VA PHUONG PHAP
NGHIEN CUU

1. Déi twong nghién cliru

Trinh tw ma héa chubi nang va chudi
nhe cta khang thé don dong CB6 khang
SARS-CoV-2: Trinh tw amino acid cho
vling bién dbi (Fv) cta chudi ndng CB6H
va chubi nhe CB6L trén khang thé CB6
dwoc lay tr co s& div lieu GenBank co
ma sd lan lwot 1a QJU6G9682.1
(DBSOURCE accession MT470197.1) va
QJUB9681.1 (DBSOURCE accession
MT470196.1) thudc cong trinh cua Shi R,
Yan J va Wang Q, trinh tw codon ma hoa
cho chudi amino acid céa chudi nang va
nhe ké trén dwoc tdi wu hda bang cong
cu GenSmart™ Codon Optimization
(hang GenScript Biotech, My) dé biéu
hién trén hé théng té& bao CHO.
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2. Phuwong phap nghién cru

Hé théng biéu hién chudi nang va
chudi nhe cta khang thé CB6 duorc thiét
ké dua trén hé théng vector p)cDNA™3. 1
(hang Thermo Fisher™ Invitrogen™, My)
véi tén goi pNANOGEN (Hinh 1). Vé co
ban, vector pPNANOGEN la vector thwong
mai pcDNA™3.1 dwoc bd sung thém céu
tric hd tro qué trinh sap nhap vao bd gen
nhw nuclear matrix binding, tang mic dé
phién ma bang promoter MoMLV, epigenetic
enhancer cé tac dung giam nguy co “im
lang” cia vung DNA dwoc gén cheén.
Doan gen CB6H (1407 bp) va CB6L (720
bp) dwoc tbng hop nhan tao (hang
GenScript Biotech, My). DNA mang gen
dwoc xr ly véi enzyme Nhel - dau dinh
va EcoRV - dau bang; pNANOGEN duwoc
Xt Iy v&i Nhel va Sspl - dau bang. DPoan
gen duoc dong hda vao plasmid bang T4
DNA Ligase, lan lwot tao ra vector biéu
hién protein trén t& bao CHO hoan chinh
voi tén goi pPNANOGEN-CB6H (Hinh 2A)
va pNANOGEN-CB6L (Hinh 2B) c6 kich
thwéc hoan chinh lan lwot 12 6409 bp va
5722 bp. San phdm nbi dwoc bién nap
vao vi khuén kha nap E. coli Top10 (One
Shot™ TOP10 Chemically Competent
E. coli, Thermo Fisher Scientific, My) va
sang loc trén dia thach LB chia 70 mg/l
kanamycin. Sy hién hién cta vector biéu
hién mang gen trong E. coli dwoc xac
nhan bang PCR va enzyme cat gi¢i han
BamHIl. Céc enzyme cét giéi han
Nhel, Sspl, EcoRV, BamHI va T4 DNA
Ligase dwoc mua tr hang Thermo Fisher
Scientific, My.
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Hinh 1: C4u tric vector p)NANOGEN biéu
hién protein trén té bao CHO.

* Chuyén gen va sang loc té bao mang
gen chuyén:

Té bao c6 sb lwong 0,25 x 10° té
bao/ml, cé ty 1& té bao sbng = 95% dwoc
nudi cady vao mdi trwong Gibco™
Opti-MEM® | Reduced-Serum (héang
ThermoFisher Scientific, My) trong dia
nubi cdy 24 giéng. H6n hop DNA plasmid
Lipofectamine™ LTX Reagent (héang
ThermoFisher Scientific, My) dwoc bd
sung vao va U véi té bao trong 6 gio &
37°C, 5% CO,. Té bao khéng mang gen
dwoc sang loc trong moi trwong nudi
chtra 300 pg/ml Gibco™ Geneticin™ (G-
418, hang Thermo Fisher Scientific, My).
Qua trinh chon loc két thuc khi té bao &
nhém dbi chirng am (dwoc G VO
lipofectamine khéng chira DNA) bi chét
100%. Dong té bao don tr t& bao mang
gen dwoc sang loc bang ELISA dé chon
ra cac dong té bao c6 san lwong (protein
titer) t6t nhét.

* Nuéi cdy té bao CHO san xuét khang
thé don dong CB6:

Té bao duwoc nudi trong TPP®
TubeSpin bioreactor 50 ml tubes (hang
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Sigma-Aldrich, My) trén hé théng Climo-
Shaker ISF1-XC, 37°C va 5% CO,. Mau
maoi trwdng dwoc thu nhan tr ngay the 8 -
13 dé phan tich néng dé khang thé CB6
bang phwong phap ELISA gian tiép.

* Thu nhan tach tinh sach khang thé
CBe6:

Khang thé CB6 dwoc thu nhan tlr moi
trwdng nudi cdy bang hé thdng séc ky
AKTA Purifier (hang GE Healthcare, My)
v&i gel Mab select (hang GE Healthcare,
M§). Protein, DNA té bao cha, noi doc td,
virus dwoc loai bd bang sdc ky mang
Anion (Sartobind Q). Dimer va CB6 bi
thdy phan dwoc loai bd bang séc ky trao
déi Cation v&i gel SP Sepharose FF
(hang GE Healthcare, My). Khang thé
duwoc ly giai ra khoi cét va trir trong dém
bdo quan bang hé théng TFF (hang
Sartorius, Birc). Khang thé CB6 trong moi
trwong nudi cdy hodc mau da tinh ché
duoc dinh lwong véi cot séc ky TSKgel
Protein A-5PW, 20 pm, 4,6 mm ID x 3,5
cm (hang Tosoh Bioscience, Nhat Ban)
trén hé théng Analytical HPLC, 1260
Infinity Il LC System (hang Agilent, My) &
bwéc song 280 nm.

* Binh lwong khéng thé CB6 bang ky
thuat ELISA gian tiép:

bia Immunoplate ELISA (hdang SPL
Life Sciences, Han Quéc) dwoc gan
100 ng/giéng véi phan tir SARS-CoV-2
Spike protein RBD-His Tag tai t6 hop
(hang Genscript, My). Méi trwong nubi da
loai t& bao dwoc cho lén dia va G voi
1:5000 khang thé thir cAp HRP-conjugate
Anti-Human 1gG (whole molecule) (hang
Sigma-Aldrich, Singapore). Phan trng dwoc

hién mau bang 3,3',5,5-Tetramethylbenzidine
(TMB) va phan tich & buwéc séng 450 nm
bang hé théng GloMax®Discover System
(hang Promega, My).

* Western Blot:

Protein trong mau méi trwong duoc
khir bang 2-Mercaptoethanol (hang Sigma-
Aldrich, My) & 80°C, 5 phit. Dwéi tac dung
cua 2-Mercaptoethanol trong dém khtr,
lién két disulfide cta chudi nang va chudi
nhe cua phan t& IgG bi kh& tao thanh
dang tw do [10]. SDS-PAGE duoc tién
hanh trén hé théng Mini-PROTEAN®
Tetra Vertical Electrophoresis  Cell
(hang Bio-Rad, My); protein dwoc chuyén
sang mang Amersham™  Protran®
nitrocellulose 0.45 ym. Mang lai dwoc G
voi  HRP-conjugate Anti-Human IgG
(whole molecule) 1:5000 hoac v&i SARS-
CoV-2 Spike protein RBD-HRP téi tb hop
(hang Genscript, My) va hién mau bang
3,3',5,5-Tetramethylbenzidine (TMB).

* Hoat tinh trung hoa SARS-CoV-2 in
vitro clia khang thé CB6:

Kha nang trung hoa cla khang thé CB6
dwoc kiém tra bang bd kit GenScript
cPass™ SARS-CoV-2  Neutralization
Antibody Detection Kit (hang Genscript, My).
DPau tién mau chirng am, chirng duong
va mau can kiém tra lan lwot dwoc tron
véi RBD-HRP theo ty 18 1:1. Tiép theo
hén hop vira G dwoc cho vao giéng
ELISA da dwoc cb dinh sin thu thé ACE2
tai t6 hop. Phan (rng dwoc hién mau bang
3,3',5,5"-Tetramethylbenzidine (TMB). Tin
hiéu tir giéng dwoc ghi nhan va phan tich
bang hé théng GloMax®Discover System
(hang Promega, My). Phan tram kha nang
trung hoa dwoc tinh theo céng thirc:
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% Kha nang trung hoa = (1 - OD mau)/ Sb lieu trong nghién ctu nay dwoc
(OD clia chirng am) x 100 phan tich va x& ly badng phdn mém MS
Mau cé % Kha nang trung hoa < 20%  Excel. Cac minh hoa céu trdc vector dwoc
dwoc xem 1a am tinh, 2 20% dwgc xem  trinh bay bang phan mém SnapGene®
c6 kha nang trung hoa SARS-CoV-2. Viewer (GSL Biotech LLC, San Diego,
* Xt ly s6 lidu va hinh énh: CA 92108).

KET QUA NGHIEN CU’'U VA BAN LUAN

1. Dong hoa trinh tw DNA ma héa chudi nang CB6H va chudi nhe CB6L vao
vector pNANOGEN biéu hién trén té bao CHO

Phuong phap PCR s dung 2 doan méi 5’'UTR-F va bGH-R dwoc dung dé kiém tra
5 khuan lac E. coli Top 10 tir vi khuan duwoc bién nap DNA vector pNANOGEN-CB6H
va -CB6L va sang loc v&i kanamycin. San phadm PCR c6 kich thwéc 1887 bp va 1200
bp 1an lwot xuat hién & 5 khuan lac bién nap pPNANOGEN-CB6H va -CB6L (Hinh 3A,
B). Két qua nay phu hop véi sw gén chén cta doan DNA ma héa cho CB6H (1407 bp)
va CB6L (720 bp). Tiép theo, DNA dwoc tach tir mdi 1 trong 5 khuén lac E. coli ké trén
dwoc xt ly véi BamHI (Hinh 3C). Két qua dién di cho thy 3 san pham cé kich thuwdc
twong ng vai kich thwéce ly thuyét ciia pNANOGEN-CB6H khi x&r ly véi BamHI 1an
lwot 14 3743 bp, 1696 bp, 970 bp; pPNANOGEN-CB6L khi xt ly v&i BamHI lan lwot 1a
4206 bp va 1696 bp.
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Hinh 1: C4u tric vector biéu hién protein trén té bao déng vat cé6 v pNANOGEN.

(A): PNANOGEN-CB6H mang trinh tw CB6H (1407 bp) biéu hién chudi nang ctia khang
thé CB6; (B) pPNANOGEN-CB6L mang trinh tw CB6L (720 bp) biéu hién chudi nhe cla
khang thé CB6.
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PCR + BamH|
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Thang DNA (L): GeneRuler 1 kb DNA Ladder, Thermo Scientific™

Hinh 3: San phdm PCR x&c nhan sy hién dién cua trinh tw ma héa CB6H (A) va
CB6L (B) trén vector PNANOGEN; (C) San pham cét gi¢i han bang BamHI cta
pNANOGEN-CB6H va -CB6L.

2. Biéu hién khang thé don dong CB6 & té bao CHO sau khi sang loc

Chudi nang va chubi nhe trwdng thanh CB6 lan lwot ¢ kich thwéc 49,05 kDa va
23,69 kDa (Hinh 4A); déng thoi, két qué western blot tr mau méi trwéng nudi thu nhan
tir t& bao CHO chuyén gen CB6 cho thay cé phan &ng véi SARS-CoV-2 Spike protein
RBD-HRP tai t6 hop cho vach protein trung khép véi kich thwéc cia khang thé CB6
dang khong khtr (Hinh 4B).

Dang khr Dang khéng khir + SARS-CoV-2 Spike RBD-HRP
A B
-— D — — " -
= -
-
chudi nang —-- - . — 50 kDa
49,05 kDa
- .
- e
-
; v u—25kDa
chudi nhe— — e b G— -
23.69 kDa
| —

Thang protein: Spectra™ Multicolor Broad Range Protein Ladder, Thermo Scientific™
Hinh 4: Biéu hién khang thé don dong CB6 & té bao CHO.
(A) Két qué Western blot tir mau méi trwéng nudi té bao CHO chuyén gen khang thé
don dong CB6 sau khi sang loc; (B) Két qua lai trén mang gitba mau méi treong nubi
tlr t& bao CHO chuyén gen biéu hién khang thé CB6 va SARS-CoV-2 Spike RBD-HRP.
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3. Sang loc dong té bao don va khao sat méi trwéng nudi cay

T két qua dinh lwong bang ELISA gian tiép ching t6i dwa trén cac chi tiéu vé san
lwong protein, strc séng té bao va kha nang tang sinh chon ra 19/114 dong té bao don
(16,67%) cho thi nghiém tiép theo. Trong 19 dong té bao don, dong t& bao cho san
lwong cao nhéat 14 17,68 pg/té bao, thap nhat 1a 5,7 pg/té bao (Hinh 5A).
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Hinh 5: Sang loc dong té bao don va khao sat méi trwdng nudi cy.

(A): Két qua dinh lwgng khang thé CB6 tir cac dong té bao don bang ELISA gian
tiép véi SARS-CoV-2 Spike protein (RBD, His Tag) tai t6 hop. Buéng mau dd cho thay
cac dong té bao dwoc gilr lai kém theo san lwong khang thé CB6 twong (ng; (B) va
(C): San lwong khang thé CB6 dinh lwong bang sac ky ai lwc véi protein A & cac dong
té bao CHO; (B): San lwong khang thé CB6 trung binh ngay thir 8 & cac dong té bao
c6 k¥ hiéu la CHO-M2, M15, M34, M35, M44, M68 dwoc chon tiép tuc theo déi (khung
ch® nhat mau dd); (C): San lwong khang thé CB6 trung binh tir ngay 8 - 13 cla céc
dong té bao CHO-M2, M15, M34, M35, M44, M68.

Cac méi trwong thér nghiém bao gém PowerCHO™ 2 (hang Lonza, Bi), HyClone™
HyCell CHO (hang Cytiva, My), G12.2 (hdng FUJIFILM Irvine Scientific, Inc, My) két
hop v&i thanh phan bd sung Cell Boost™ 7a-7b (hang GE Healthcare, My) va
BalanCD CHO Feed 3 (hdng FUJIFILM Irvine Scientific, My). Tlr 19 dong té bao don
ké trén, ching toi tiép tuc sang loc va git lai 10/19 dong té bao cho thtr nghiém véi moi
truong. Két qua séc ky ai lwc & ngay ther 8 cho thdy cac dong té bao CHO-B1A7,
B1C19, B2M8 c¢6 san lwong CB6 thap hon dang ké so véi cac dong con lai; déng thoi,
dong B2M13 c6 mirc dd tang sinh yéu tir ngay thir 8 & tat ca cac nghiém thic (Hinh
5B); cac dong té bao nay dwoc loai ra khdi thi nghiém. Dong té bao CHO-M34 va M35
theo thir tw d6 la hai dong té bao c6 san lwong cao nhét, trong d6 M34 dat 732.87
pg/ml & ngay thir 13 khi nudi véi moi trwdng HyClone™ HyCell CHO/Cell Boost™ 7a-
7b. O cung thoi diém, dong té bao M35 khi nudi & cung méi trwéng cho san lwong
406.67 ug/ml, déng thdi ciing cho san lwong twong dwong 444.55 pg/ml véi
PowerCHO™ 2/Cell Boost™ 7a-7b (Hinh 5C).
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4. Két qua tinh ché khang thé CB6 va hoat tinh trung hda SARS-CoV-2 in vitro

cua khang thé CB6

Khang thé CB6 dwoc thu nhan tr médi trwérng nudi cay sau khi tach tinh sach dwoc
kiém tra danh gia. Do tinh sach clia mau khang thé sau tinh ché dwoc xac dinh bang
cot phan tich Agilent Bio SEC-3, 300A, 4,6 x 300 mm, 5 pm (hdng Agilent, My). Két
qua cho thdy mau thu dwoc c6 dd sach 97,82% (Hinh 6A). Thir nghiém kha nang trung
hoa cta khang thé CB6 tinh sach cho thdy ndng d6 100 pg/ml c6 kha nang khda 86%
twong tac gitra phan t&r SARS-CoV-2 RBD va ACE-2. & néng d6 1 pg/ml khang thé
van con kha nang trung hoa dén 44% (Hinh 6B).
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Hinh 6: (A) Két qua SE-HPLC danh gia dé tinh sach ctiia mau
khang thé CB6 sau tinh sach;
(B) Két qua trung hoa twong tac gitta ACE-2 va SARS-CoV-2 RBD bang khang thé

CB6 da tinh sach.

Hién tai, cac phac d6 diéu tri SARS-
CoV-2 hién nay tap trung vao viéc lam
gidm triéu chirng suy hé hap cép tinh
(SARS) dwa vao kinh nghiém trwéc dé
twr viéc diéu tri cac ca nhiém SARS-CoV
va MERS. Mét sbé thuéc dwoc nghién
ctru nhw ribavirin, interferon IFN aq,
mycophenolic acid hodc két hop voi
oseltamivir, remdesivir, va chloroquine
[11]. Tuy nhién, chloroquine dwgc chirng

minh khéng c6 hiéu quéd bao vé té bao
phdi trwdc sw xam nhiém cla SARS-
CoV-2 [12], ho&c lam trdm trong triéu
chirng SARS [13, 14]. Liéu phap mién
dich st dung khang thé don dong dé diéu
tri cho céc trwong hop nhiém SARS-CoV-
2 tién trién ndng cang dwoc quan tam
trong bbi canh khan hiém vaccine [15,
16]; v&i phac d6 diéu tri khadn cap st
dung etesevimab (CB6) dwogc thdng qua
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b&i FDA v&i sé dang ky FDA UNII Code
N7QINLF11l.

Tw nhu cau thyc té tai Vit Nam can
chd déng ngudn vaccine va thubc diéu tri
COVID-19, lan dau tién Cong ty Nanogen
Biopharmaceutical JSC biéu bién thanh
céng phan t& IgG1 CB6 trén hé théng té
bao CHO dwa vao céng nghé téi té hop
véi san lwong va mic dd tinh sach phu
hop cho nghién clru san xuat & quy md
coéng nghiép. Cac két qua dién di SDS-
PAGE, western blot va kha nang phan
wng dac hiéu voi SARS-CoV-2 Spike
RBD twong tw nhw céng bd cta Rui Shi,
Chao Shan va CS, ddng thoi cung cép
thém bang ching trwc tiép cho thdy CB6
c6 kha nang nhan dién dac hiéu vung
RBD trén protein gai S cua SARS-CoV-2
va ngan twong tac cua vung nay véi thu
thé ACE-2 [4]. Két qua nay cho thay CB6
la mét dbi twong tiém nang cho viéc phat
trién mot phwong phép diéu tri tich cuc
cho céc trwdng hop nhiém SARS-CoV-2
tién trién nang.

KET LUAN

Da biéu hién thanh céng phan tir IgG1
CB6 khang SARS-CoV-2 v&i kha nang
bam dac hiéu véi phan t¢ RBD cua
SARS-CoV-2 va cé hoat tinh hoa SARS-
CoV-2 in vitro théng qua sw ngan can
twong tac gilra RBD va ACE-2. Trong
nghién cu nay, chang téi cling tao dwoc
dong té bao don di kém véi méi trwdong
nudi cho san lwong CB6 cao dé& lam
nguyén liéu cho cac nghién ctru téi wu
héa quy trinh san xuét trwdc khi dwa vao
san xuat quy mo on.
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