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TOM TAT

Muc tiéu: Nghién ctru va san xuét khang thé ban phan chudi don trung hoa SARS-CoV-2
dung trong diéu tri COVID-19. Béi twong va phwong phdp: Gen ma hoéa cho scFv CR3022
dwoc dwa vao vector plKanT7 va dong héa trong té bao E.coli BL21(DE3), tbi wu héa biéu hién
protein scFv CR3022 trén 03 loai méi trwdng (M4, TB, MTB), protein scFv CR3022 dwgc tinh
sach bang phwong phap FT (Flow-through), c6 mau va trao dbi dung dich dém bao quan dwoc
tién hanh bang hé théng TFF (Tangential flow filtration), th&r hoat tinh trung hda SARS-CoV-2.
Két qua: Nghién ctu da tao thanh céng dong té bao E.coli BL21 (DE3)-plKanT7-scFv CR3022
c6 merc do biéu hién protein cao dat 43,1%. Protein scFv CR3022 tinh sach dat 98%, ty Ié thu
héi dat 72%. Protein tinh sach cé kha nang trung hoa virus SARS CoV-2 dat 47% dwong tinh &
néng d6 100 ug/mL, véi néng d6 500 pg/ml cé khd ndng trung hdoa SARS-CoV-2 tai dd pha
loAng 1/640. Két luan: Nghién cu va san xuét thanh céng khang thé ban phan chudi don scFv
3022 tir E.coli v&i san lwgng, do tinh sach cao, c6 kha nang trung hoa SARS-CoV-2, phuc vu
trong diéu tri COVID-19.

* Tlr khéa: COVID-19, SARS-CoV-2; Khang thé trung hda SARS-CoV-2; Khang thé ban phan
chubi don scFv.

Production of Sars-Cov-2 Neutralizing Single-Chain Variable Fragment
(scFv) Antibody in Escherichia Coli Cells for Treatment of COVID-19

Summary

Objectives: To research and produce SARS-CoV-2 neutralizing single-chain variable fragment
antibody to treat COVID-19 disease. Subjects and methods: The gene encoding scFv CR3022
was cloned into plKanT7 vector and expressed in E.coli BL21 (DE3), the optimal expression
of protein scFv CR3022 in three different culture media (M4, TB, MTB), The FT (Flow-through)
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method were used for protein scFv CR3022 purification, protein concentration and buffer
exchange steps were performed with TFF systems (Tangential flow filtration), neutralization
antibody test (NT) SARS-CoV-2. Results: This study has successfully established an E.coli cell
line capable of producing CR3022 scFv (single-chain fragment variable) antibody with high
target protein expression levels of 43.1%. The subsequent protein purification process achieved
a purity of 98% with a recovery rate of 72%. Purified CR3022 scFv had the neutralization ability
against SARS-CoV-2 of over 47% at a concentration of 100 ug/mL, with a concentration of 500
ug/mL purified CR3022 scFv had the neutralization ability against SARS-CoV-2 at a dilution of
1/640. Conclusion: The single-chain fragment variable antibody (scFv 3022) has been
successfully produced in E.coli with high yield, high purity, and neutralization ability against
SARS-CoV-2, used in the treatment of COVID-19.

* Keywords: COVID-19, SARS-CoV-2; Neutralizing antibodies; Single-chain variable fragment scFv.

DAT VAN DE

Hoi chirng viém dwong hd hép cép
Coronavirus disease 2019 (COVID-19) do
SARS-CoV-2 gay ra. SARS-CoV-2 la
virus RNA soi don dwong (+ssRNA),
c6 vé va duwogc xac dinh 1a mdt chung
B-coronavirus hoan toan mé&i, ma truwdc
dé dwoc xac dinh la coronavirus gay hgi
ching hé hap cép nghiém trong (Severe
Acute Respiratory Syndrome Coronavirus
- SARS-CoV 2002 - 2003 hoac SARS-CoV-
1) hodc hdi ching hdé hdp cép Trung
Pbéng do Coronavirus (Middle East
Respiratory Syndrome-related Coronavirus
- MERS-CoV) tirng gy ra céc 6 dich Ién &
Quang Déng, Trung Quéc va Saudi
Arabia vao nam 2012 [3, 4]. Cac nghién
clu gan day cho thay, viéc khoa hay bat
hoat protein gai ctia SARS-CoV-2 (rc ché
dang ké kha nang bam cuda virus voi thu
thé ACE2 cua ngudi (hACE2) va doi
(bACE2). Hon nira, cac khang thé da
dong dac hiéu cho protein S cia SARS-
CoV ¢6 thé phan &ng chéo véi protein S
cua SARS-CoV-2 va trung hoa sy xam
nhap cla cac ching SARS-CoV-2. Két
qua nay chirng té khang thé d&c hiéu cho
protein S cla SARS-CoV-2 c6 thé st

dung trong diéu tri bénh do sy xam nhiém
SARS-CoV-2 [1, 6].

CR3022, trwéc day dwoc phan lap tw
mot bénh nhan (BN) nhiém SARS sau khi
héi phuc [5], la mét khang thé trung hoa
nham vao RBD (receptor binding domain)
trén protein S cia SARS-CoV. Mét nghién
ciu gan day cho thdy CR3022 c6 thé
bam vao RBD ctia SARS-CoV-2 v&i ai lwc
thdp hon RBD cla SARS-CoV, do sw
khac biét cua vi tri N-glycosyl héa tai
N370. Epitope cua CR3022 khdéng trung
lap véi thu thé ACE-2 va lién két cua
CR3022 véi RBD SARS-CoV hay RBD
SARS-CoV-2 khéng trung v&i ACE-2. Do dé,
CR3022 khéng canh tranh véi ACE-2 dé
lien két véi RBD, trong khi hdu hét cac
khang thé dac hiéu cho RBD SARS-CoV
canh tranh véi ACE-2 dé lién két véi RBD.
Céac két qua nay chirng t6 CR3022 cé
tiém nang phat trién thanh mét san pham
tri liéu don hoadc két hop v&i cac khang
thé trung hoda khac dé phong tranh va
diéu tri sy xam nhiém cta SARS-CoV-2.

Trong nghién ctru nay, chung téi wu
tién nghién clu san xudt khang thé
ban phan chudi don scFv (single-chain
fragment variable) trung hoa SARS-CoV-2
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te E.coli vi nhitng wu diém sau: Thir nhét,
voi kich thwéc nhé khoang ~ 25 kDa,
scFv dwoc san xuét véi quy mé Ién bang
hé théng té bao vi sinh nhw E.coli, dat
nang suét cao hon va véi chi phi thap
hon so v&i khang thé hoan chinh. Tha

hai, scFv cé kich thwéc nhd, thuan lgi cho
viéc xam nhap vao cau tric mé. Th ba,
cdu truc scFv khéng chia ving Fc,
sé han ché sy kich hoat hé théng mién
dich té& bao, déng thdi 1am gidm tinh sinh
mién dich.

POl TUONG VA PHUONG PHAP NGHIEN CUU

1. DP6i twong nghién ciru

Gen ma héa cho scFv CR3022 kich thuwéc 769 bp (gdm chudi nang (Hc), chudi nhe
(Lc) va doan linker) dwoc thiét ké dwa trén trinh tw peptite ciia chudi nang CR3022

khodng 23,44 kDa va chudi nhe CR3022 khoang

dir liéu NCBI.

24,36 kDa duoc lay tr co s&

LOCUS  6W41_L 118 aa
DEFINITION Chain L, CR3022 Fab light chain.
ACCESSION 6W41_L REGION: 1..118
VERSION 6W41_L
deposition: Mar 9, 2020;
class: IMMUNE SYSTEM/VIRAL PROTEIN;
source: Mmdb _id: 185767, Pdb_id 1: 6W41;
Exp. method: X-ray Diffraction.
ORIGIN

linear

1 digltgspds lavslgerat inckssqgsvl yssinknyla wyqgkpgapp klliywastr
61 esgvpdrfsg sgsgtdfilt isslqaedva vyycqqyyst pytfgagtkv eikrtvaa

LOCUS  6W41_H 119 aa
DEFINITION Chain H, CR3022 Fab heavy chain.
ACCESSION 6W41_H REGION: 1..119
VERSION 6W41_H
deposition: Mar 9, 2020;
class: IMMUNE SYSTEM/VIRAL PROTEIN;
source: Mmdb _id: 185767, Pdb_id 1: 6W41;
Exp. method: X-ray Diffraction.
ORIGIN

linear

1 gmalvgsgte vkkpgeslki sckgsgygfi tywigwvrgm pgkglewmgi iypgdsetry
61 spsfqgqvti sadksintay lqwsslkasd taiyycaggs gistpmdvwg qgttvitvss
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2. Phuwong phap nghién coru

* Tao dong té bao E.coli BL21 (DE3)
mang gen biéu hién protein scFv CR302:

Gen scFv CR3022 dwogc tao dong vao
vector plkanT7 (co kich thwéc khoang 2,4
kbp, gbm céc trinh tw sao chép ori, fl (+)
origin, gen khang NeoR/Kanamycin, trinh
tw promoter T7 lac, gen Lacl?® MCS,
duwoc thiét ké bdi Nanogen) tao thanh
vector tai t6 hop plkanT7-scFv CR3022
va duwoc chuyén vao t& bao E.coli
BL21(DE3) (hang Invitrogen, My), dé biéu
hién protein scFv CR3022. Dong té bao
E.coli BL21 (DE3) plKanT7-scFv CR3022
dwoc sir dung tao ngan hang té bao
giéng va st dung cho cac nghién ctwu tiép
theo. Tién hanh phan tich biéu hién
protein scFv bang phwong phap dién di
SDS-PAGE va Western Blot s& dung
khang nguyén RBD (hang Abcam, Anh).

* Téi wu biéu hién trén 03 loai moi
trvong nudi cdy té bao E.coli san xuét
scFv CR3022:

Nubi cdy t& bao E.coli BL21 (DE3)
plKanT7-scFv CR3022 san xuat khang
thé scFv CR3022 duwoc thuc hién qua 2
giai doan: Nudi cy nhé (1L) dé téi wu héa
cac tham sb can thiét va l1én men (50L).
Céac nghién cu hoan thién quy trinh nubi
cly té bao san xuat scFv CR3022 gém
moi trwdng nudi cay (moi truong M4,
TB va MTB), thoi gian nudi cdy (20 gio,
22 giv, 24 gio) [2]. Qua trinh [én men I&n
san xuat scFv CR3022 dwoc tién hanh
bang hé théng bdn I&n men 501 (Shanghai
BaiLun Bio-technology).

* Nghién ciru quy trinh tinh ché khang
thé scFv CR3022:

Quy trinh tinh ché scFv CR3022 gém
cac bwéc tién hanh nhw sau: Sac ky trao

ddi cation (cation exchange chromatography),
sac ky loc gel (gel filtration) va c6 mau
(protein concentration).

Qua trinh tinh ché scFv CR3022 dwoc
tién hanh trén hé théng Akta Pilot va Akta
Purifier (hang GE healthcare, My): Bwéc
dau st dung séc ky trao ddi cation
(phwong phap FT (Flow-through) qua ca
hai c6t SP Sepharose 6 Fast Flow gel va
Q Sepharose 6 Fast Flow dé loai bd
endotoxin, protein té bao chd va DNA té
bdo chi trong mau. Dong thoi, loai bd
diém va cac scFv CR3022 thiy phan
bang phwong phap loc gel. Qua trinh ¢
mau va trao déi dung dich dém bao quan
dwoc tién hanh bang hé théng TFF
(Tangential flow filtration) (hang Satorius,
Phap).

*Pdnh gia hoat tinh trung hoa SARS-
CoV-2:

- Phwong phap trung hoa virus thay
thé (sVNT):

Hoat tinh trung hdoa SARS-CoV-2 cua
scFv CR3022 dwoc xac dinh bang bd kit
SARS-CoV-2 surrogate virus (hang Genscript,
Singapore). Két qua cla thir nghiém phat
hién khang thé trung hda SARS-CoV-2 |a
dwong tinh khi gia tri cut off 2 20%, am
tinh khi gid tri cut-off < 20%.

- Phuwong phap trung hoa gidm dam
hoai ttr virus SARS-CoV-2-PRNTs:

Téng sb cac dam hoai t& xuat hién sau
96 gid gay nhiém dwoc xac dinh, sb
lwgng dam hoai t&r gidm 50% so véi
ching virus tai d6 pha loang cubi cung
duwoc xac dinh 1a hiéu gia cta khang thé
trung hoa (gia tri PRNT:,). (Nghién ctru
dwoc thwe hién tai Vién Vé sinh Dich té
Trung wong - NIHE)
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KET QUA NGHIEN CUrU VA BAN LUAN

1. Tao dong té bao E.coli BL21(DE3) mang gen biéu hién protein scFv CR3022
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Hinh 1: Vector biéu hién plKanT7 mang gen ma hoa cho khang thé scFv CR3022.

Khang thé scFv CR3022 c6 trinh tw peptite nhw sau:

QMQLVQSGTEVKKPGESLKISCKGSGYGFITYWIGWVRQMPGKGLEWMGIIYPGD
SETRYSPSFQGQVTISADKSINTAYLQWSSLKASDTAIYYCAGGSGISTPMDVWGQG
TTVTVSSGGGGSGGGGSGGGGSDIQLTQSPDSLAVSLGERATINCKSSQSVLYSSIN
KNYLAWYQQKPGQPPKLLIYWASTRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVY
YCQQYYSTPYTFGQGTKVEIKRTVAA

Gen mé& héda protein scFv CR3022 dwoc tao dong vao vector plKanT7 gém chudi
nang (Hc), chudi nhe (Lc) va doan linker, c6 trong lwong phan t& khoang 25 Kda
(Hinh 1). Té bao E.coli biéu hién protein scFv CR3022 dwoc nudi cdy & quy mé nhd,
tién hanh thu nhan méau dé kiém tra biéu hién protein muc tiéu bang phwong phap dién
di SDS-PAGE va Western Blot.
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Hinh 2:Bién di SDS-PAGE va Western Blot protein scFv CR3022.
(A) 1: Thang protein (hang Thermo Scientific, Anh),
2: E.coliBL21 (DE3)-plKanT7, 3: E.coli BL21 (DE3)-plKanT7-scFv CR3022;
(B) Western Blot dinh tinh scFv CR3022;
(C) Phan tich % biéu hién protein badng phan mém Phoretix 1D.

Theo két qua dién di SDS-PAGE (Hinh 2, A), ching té bao E.coli BL21 (DE3)-
plKanT7 khéng mang gen ma hoa scFv CR3022 khéng biéu hién protein, con ching té
bao E.coli BL21 (DE3)-plKanT7-scFv CR3022 mang gen ma hda scFv CR3022 cho
vach protein c6 kich thwéc khoang 25 kDa.

Ngoai ra, ching téi tién hanh phwong phap mang lai G véi khang nguyén RBD, hién
mau. Két qua xuét hién 1 vach véi kich thuwéc khoang 25 kDa khi so sanh véi thang
chuén protein (Hinh 2, B).
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Bang phan mém phan tich gel Phoretix 1D, protein scFv CR3022 chiém khoang 43,1%
téng lwong protein cla dong té bao E.coli BL21 (DE3)-plKanT7-scFv CR3022 (Hinh 2, C).

T cac két qua trén cho thay ching t6i da tao thanh céng té bao E.coli BL21 (DE3)-
plKanT7-scFv CR3022 biéu hién protein scFv 3022.

2. T6i wu biéu hién trén 03 loai méi trwong nudi cay té bao E.coli san xuat
scFv CR3022

Cac tham sb cha quy trinh nudi cly té bao E.coli BL21 (DE3)-plKanT7-scFv

CR3022 san xuét khang thé scFv CR3022 duwoc tbi wu hda bao gdbm: Méi trworng (M4,
TB va MTB), thoi gian nudi cdy (20 gio, 22 gioy, 24 gio).
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Hinh 3: Nghién cteu quy trinh nubi cy san xuét scFv CR3022.

(A) Butng cong tang trwéng cua té bao E.coli BL21 (DE3)-plKanT7-scFv CR3022
khao sat trén 03 loai méi trwong (M4, TB va MTB); (B) Bién di SDS-PAGE va Western
Blot dinh tinh protein scFv CR3022; (C) Quy trinh nudi cdy scFv CR3022 trong bén 50I.
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Két qua cho thay méi truong M4 gilp té bao dat mat d6 cao nhéat va co thadi gian
nubi cay nhiéu nhat trong 3 loai méi trwdng khéo sat (ODgy = 31,07 + 0,38 va 24 gid).
O moi trwdng MTB, ODgoo = 27,10 + 0,7 va thoi gian nudi cay 1a 22 gie. Trong khi d6,
mai trwdng TB chi gilp té bao dat mat d6 ODgy = 19,20 + 0,5 va thdi gian nudi cay la
20 gid. C6 sw khéc biét co y nghia thdng ké vé mat do té bao gitka madi trwong M4 va
2 loai mdi trwong con lai (Pvawems-mts = 0,0019 < 0,05 va pyawemsts = 0,0001 < 0,05)
(Hinh 3, A).

Két quéd SDS-PAGE cho thay dich nuéi céy cua ca 3 loai méi trwong M4, MTB va
TM déu chira mét vach protein ¢c6 kich thwéc vao khoang 25 kDa twong ng véi kich
thuwoc cta svFv (Hinh 3, A). Két qua Western Blot cho thay céc vach 25 kDa nay déu
bat dac hiéu véi khang nguyén RBD; trong dd, scFv dat ndng dd cao nhét khi nudi cay
trong méi treong M4, thap hon 1an Iwot trong méi trwérng MTB va TB (Hinh 3, B).

Vi méi trwong M4 gitp té bao ting sinh va biéu hién scFv tét nhat nén M4 duoc
chon lam méi trwéng nudi cay cho cac nghién ctru tiép theo.

Quy trinh nudi cay té bao E.coli BL21 (DE3)-plKanT7-scFv CR3022 san xuét khang
thé scFv CR3022 trong bdn Ién men 50L dwoc dé xuat theo (Hinh 3, C).

3. Tinh ché khang thé scFv CR3022
- S&c ky trao ddi cation:
Chung téi phat trién phwong phéap tinh sach scFv theo phwong phap FT qua lan

lwot cot SP Sepharose 6 Fast Flow va Q Sepharose 6 Fast Flow & pH 5,2 va dé dan
dién 5,5 mS dat dwoc két qué nhw sau:

Béng 1: Két qua thu mau céc phan doan theo phwong phép FT.

< Do tinh o o i £ i é
Phan | Thé tich ' Nongdo | pieysust | Endo- | Frotein | DNAte
doan (ml) sach protein . toxin té bao bao
: SDS (ng/ml) (%) chu cha
FT 3800 98% 271 72,18 Pat Pat Pat
Elute SP 625 35,6%
Elute Q 750 85%

Theo két qua SDS PAGE cho thdy mau ScFv dwoc FT dong thoi qua 2 cot SP
Sepharose 6 Fast Flow va Q Sepharose 6 Fast Flow dat dwgc db tinh sach theo tiéu
chuédn nguyén liéu, déng thoi hiéu sudt thu héi tang gan gép 4 lan tir 18,56% Ién
72,18%. Két qua kiém tra endotoxin, kiém tra dw lwong protein té bao cha, kiém tra dw
lwong DNA té bao cha déu dat (Bang 1).

Nhw vay, phuong phap duoc st dung dé tinh ché scFv 1a FT mau dong thei qua cot
SP Sepharose 6 Fast Flow va Q Sepharose 6 Fast Flow & diéu kién pH 5,2 va d6 dan dién
5,5 ms/cm.
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* Téi wu héa qua trinh ¢ méu:

Béng 2: Cac diéu kién &p suét khao sat.

str| Pf Pr | TMP | DP | Téc do dau thai | Téc d6 dau thai | Téc do bom | Hiéu suét
(bar) | (bar) | (bar) | (bar) (ml/min) (LMH) (ml/min) (%)
1 1 05 | 0,75 | 05 13,25 39,75 140 99,05
2 | 15 1 1,25 | 0,5 18,59 55,77 370 98,91
3 2 15 | 1,75 | 0,5 22,37 67,11 250 99,1
4 | 25 2 225 | 0,5 21,35 64,05 420 99
5 1 0 0,5 1 13,91 41,73 240 98,98
6 | 1,5 | 05 1 1 17,40 52,19 208 99,04
7 2 1 1,5 1 15,78 47,34 370 98,89
8 | 25| 15 2 1 14,82 4447 595 98,79
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Hinh 4: Két qua téi wu diéu kién c6 mau.

Diéu kién ap suéat c6 mau téi wu dwoc
lwa chon théda man céc diéu kién sau: Téc
dd dau thai nhanh, chénh ap dau ra/ dau
vao (DP) thap &p suéat chénh mang (TMP)
thap, tbc dd bom thap.

Dwa trén két qua khao sat cac diéu kién
ap suét khac nhau cho thay (Béng 2, Hinh
4). Ba thi nghiém cho téc d& dau thai nhanh
nhét 14n luwot 1a 2 (67,11 LMH), 3 (64,05
LMH), 4 (55,77 LMH).

Thi nghiém 2 (67,11 LMH) cho tbc do
dau thai nhanh nhét, DP thap nhat 0,5 bar
(so v&i 1 bar), tbc d6 bom cling thap nhét
S0 vOi cac thi nghiém 3 va 4.

Thi nghiém 3 (64,05 LMH) cho téc do
dau thai nhanh, trong d6 TMP cao nhét.
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Ap suét dau vao I&n nhat (2,5 bar) cong véi
viec bom hoat déng véi céng suét lon
nh4t khong phai 14 lwa chon tét cho qua
trinh ¢ mau.

Thi nghiém 4 (55,77 LMH) cho dau
thai cham hon so véi 2 va 3. Trong khi do6
tbc d6 bom cao hon dang ké so véi thi
nghiém 2.

Hiéu suat sau cd6 mau cua cac thi
nghiém khéng khéc biét dang ké va déu
nam trong khodng dat yéu cau.

Nhw vay, diéu kién ap suat cd mau toi
wu dwoc lwa chon theo thi nghiém 2: Pf
2,0 bar, Pr 1,5 bar. Mau ban dau dwoc cod
mau 10 l&n sau dé tién hanh trao ddi
buffer (DF - Diafiltration).
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* T6i wu héa qua trinh trao déi v&i dém bdo quan:
Béng 3: Két qua t6i wu qua trinh trao ddi dung dich dém bao quan.

Trao dodi Do dan dién Vdungdichdém | Téc d6 dau g
pH . 2 Hiéu suat (%)
buffer (ms/cm) dau thai (ml) thai (LMH)
1x 5,5 5,2 100 73,5 99,09
2X 8,67 5,1 200 74,43 99,08
3x 11,5 4,97 300 75,15 99,08
4x 12,85 4,87 400 75,96 99,01
5x 13,92 4.8 500 76,56 98,94
6x 14,42 4,76 600 77,46 98,92
7x 14,75 4,74 700 77,94 98,93
8x 14,89 4,72 800 78,06 98,85
9x 14,97 4,7 900 78,15 98,80
10x 14,99 4,71 1000 78,3 98,70
11x 14,99 4,7 1100 78,24 98,62
5.5 - 16
5.4 - S 2L
53 1 | 1 —g‘
5.2 4 3
5.1 4 10
T 5.0 - 8 @
49 4 F 6 'Z
48 3
47 4 r4 8
4.6 - 2
4.5 0

Ix 2x 3x 4x 5x 6x 7x 8x 9x 10x 11x 12x 13x 14x 15x
Trao déi buffer
—o—pH —+—Db6 din dién (mS/cm)

Hinh 5: Két qua qua trinh trao dbi dém bao quan.

Sau khi trao déi dung dich dém v&i 11 1an két qua cho thay sau 9 1an thé tich dung
dich dém pH dat 4,71 va do dan dién dat 14,97 ms/cm twong dwong véi dung dich
dém va hiéu suét thu hdi 98,70%. Khi nhin I&n biéu d6 ta cé thé thay néu tiép tuc trao
ddi thi do dan dién va pH ciing khéng thay déi dang ké nhung lai kéo dai thei gian, tén
kém dung dich, héa chét va giam hiéu suét thu hdi. Téc do dau thai trung binh cta qua
trinh trao ddi dung dich dém 1a 77,134 LMH (Bang 3, Hinh 5).
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4. Thir hoat tinh trung hoa SARS-CoV-2

Béng 4: Két qua hoat tinh trung hda SARS-CoV-2 clia scFv CR3022.

. Hoat tinh
Mau 0D450 . L.
ST trung hoa (%) Ket qua
1 Chirng am 2,300
2 Ching dwong 0,075
3 scFv - pha v& ndng d6 100 pg/ml 1,230 47% Dwong tinh

M&u khang thé scFv CR3022 cho két qua thir nghiém hoat tinh trung hoa SARS-
CoV-2 dat 47% dwong tinh & ndng d6 100 pg/ml (Béng 4).

1/320  1/160  1/80 1/40

Chirng
virus

1/20

Ching  Ching
virus TB

12560 1/1280  1/640

Hinh 6: Hinh anh trung hoa SARS-CoV-2 cla khang thé scFv trong méi trwéong
duy tri virus (DMEM bé sung 2% FBS).

SARS-CoV-2 vé&i ndng dd xac dinh
duoc twong tac voi khang thé scFv-3022
(dwoc pha loang bac 2) & 37°C/60 phut.
Sau thdi gian G, hén dich virus-khang thé
dwoc gay nhiém trén té bao cdm nhiém.
Nong dd khang thé c6 kha nang trung hoa
lwong virus twong rng, cac virus con lai
khdng bi trung hoa bdi khang thé scFv
3022 sé gay nhiém t& bao va tao ra dam
hoai ttr. Tdng sb dam hoai t& xuat hién sau
96 gio gay nhiém dwoc xac dinh, sb lwong
dam hoai ttr giam 50% so v&i ching virus
tai dd pha loang huyét thanh cudi cing
dwoc xac dinh 1a hiéu gia cha khang thé
trung hoa scFv 3022 (gia tri PRNT.,).
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M&u khang thé scFv CR3022 véi néng
dé 500 pg/ml cé kha nang trung hoa
SARS-CoV-2 tai d0 pha loang 1/640
(Hinh 6).

KET LUAN

Dong té bao E.coli BL21(DE3)-
plKanT7-scFv CR3022 dwoc thiét lap va
str dung trong san xuat scFv CR3022 v&i
quy mo6 cong nghiép 50L. Quy trinh nudi
céy da dwoc tdi wu hoa véi cac théng sb:
MGi trwong M4 trong thdi gian 24 gio
véi mat do té bao dat dwoc cao nhét
véi ODgoy = 31,07 + 0,38, protein scFv
CR3022 c6 mic do6 biéu hién cao
dat 43,1%.
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Protein scFv CR3022 dwoc tinh sach
bang séc ky trao déi cation theo phuong
phap FT thu dwogc protein cé dé tinh sach
98%, ty l& thu hdi 72%. Protein scFv
CR3022 cé kha nang trung hoa SARS-
CoV-2 dat 47% dwong tinh & néng do
100 pg/ml, véi ndng dd 500 ug/ml ¢ kha
nang trung hoa SARS-CoV-2 tai d6 pha
loang 1/640.

Nhw vay, ching t6i da nghién ctru va
san xuét thanh cong khang thé ban phan
chudi don scFv 3022 twv E.coli c6 do tinh
sach cao, c6 kha nang trung hoa SARS-
CoV-2, khang thé nay cé thé ¢ng dung
trong san xuét thubc diéu tri COVID-19.
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