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Abstract: The 3 chymotrypsin-like protease (3CLpro) of the severe acute respiratory syndrome
coronavirus type 2 (SARS-CoV-2) is one of the primary targets for the development of antiviral
drug therapies as it plays a critical role in viral replication. In this study, the gene encoding for
SARS-CoV-2 3CLpro (918 bp) was amplified from the cDNA of the virus by polymerase chain
reaction (PCR) and cloned into the pGEM-T vector. 3CLpro was inserted into the expression
vector pET28a at the end of the 6 histidine residue encoding sequence to form a fusion protein
(6xHis-3CLpro). The 6xHis-3Clpro construct was successfully expressed in E. coli. The
expression of 3CLpro was highest when E. coli BL21(DE3) RIL harboring pET28a-3CLpro vector
was cultured in LB medium at 20 °C, induced by 1.0 mM Isopropy! thiogalactopyranosie (IPTG)
when cell density measured by optical density at 600 nm (ODeggo) reached 0.7-0.8 and harvested
after 24 hours of induction. The recombinant 3CLpro was purified by Ni-sepharose affinity
chromatography under denaturation conditions. The purified 3CLpro had a 41 kDa band on
sodium dodesyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) and Western blotting
using polyclonal anti-3CLpro antibody and hydrolyzed a fluorescent specific substrate of 3CLpro
after renaturation.
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Nhan dong va biéu hién 3 chymotrypsin-like protease
cia SARS-CoV-2 bang vector pET28a ¢ E. coli
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Tém tit: 3 chymotrypsin-like protease (3CLpro) cua virus Corona gy hoi chimg ho hip cip tinh
type 2 (SARS-CoV-2) cin thiét cho qua trinh nhén 1én va déng géi cua virus va duoc xem nhu mot
trong cac dich quan trong dé wc ché hoat dong cua virus. Trong nghién ciru ndy, gen ma hoa cho
3CLpro (918 bp) ciia SARS-CoV-2 di dwoc nhan ban thanh cong tir cDNA cua virus bing PCR va
duogc nhan dong vao vector pGEM-T. Poan gen ma héa cho 3CLpro sau d6 dugc dua vao vector
biéu hién pET28a ngay sau trinh ty nucleotide ctia 6 gc histidine dé tao ra dang protein dung hop
6xHis-3CLpro. Ciu truc gen nay di duoc biéu hién thanh cong trong té bao E. coli. Cac diéu kién
thich hop dé biéu hién 3CLpro bao gdm nhiét d6 nudi ciy vi khuan E. coli tai t6 hop & 20 °C, cam
g bang isopropyl thiogalactopyranoside (IPTG) 1,0 mM tai pha logarit khi mat d6 t& bao (ODsoo)
khoang 0,7-0,8 va sinh khéi dugc thu sau 24 gid cam tng. 3CLpro tai to hop da dugc tinh sach
bang cot sic ky ai lyc Ni-sepharose trong diéu kién bién tinh, c6 kich thudc khoang 41 kDa trén
dién di gel polyacrylamide c6 chira sodium dodesyl suphate natri (SDS-PAGE), phan ung dic hiéu
v6i khang thé da dong khang 3CLpro. 3CLpro tinh sach sau khi héi tinh c¢6 hoat tinh phén cit co

chét dic hiéu cua 3CLpro.

Tir khéa: 3 chymotrypsin-like protease, biéu hién protein tai to hop, pET28a, SARS-CoV-2.

1. Mé diu

Virus Corona type 2 gy hoi chimg ho hap
cdp (Severe acute respiratory syndrome
coronavirus 2, SARS-CoV-2) thudéc ho
Coronavirus, nguyén nhan gy ra dai dich
COVID-19 (Coronavirus disease 2019) trén
toan thé gidi ké tir cudi nam 2019 cho t6i nay
[1]. Trong chu trinh séng ciia SARS-CoV-2,
3 chymotrypsin-like protease (3CLpro) la mot
cysteine protease co vai tro quan trong. 3CLpro
cat 11 vi tri trén chudi polypeptide duoc ma hoa
bai gen ORFla/b tao thanh cac protein ciu triic
va chirc nang can thiét cho qua trinh hinh thanh
thé virus cia SARS-COV-2 [2, 3]. Trinh tw nhén
biét ciia 3CLpro 1a Leu-Gln|Ser-Ala-Gly (| 1a
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chi vi tri cit cia enzyme) va khong twong dong
vGi protease ¢ nguoi nén 3CLpro duge xem
nhu 1a mét trong cac dich dau tién cho phat
trién thudc khang virus trén co s uc ché
protease ctia no [4-6]. Dé phat trién thudc
khang virus theo hudng nay, can c6 ché pham
3CLpro tinh sach va viéc san xuat 3CLpro bang
cong nghé DNA tai t6 hop 1a cach hiéu qua nhat
[5, 6].

Ngay tir khi SARS-CoV-2 dugc phat hién,
da c6 nhiéu cong trinh nghién ctru biéu hién
3CLpro tai t6 hop. Cac nghién ctu ciing cho
thdy enzyme chu yéu dugc biéu hién bang vat
chu E. coli & dang dung hop véi 6xHis-tag
hodc glutathione transferase (GST) hodc
maltose-binding protein (MBP) [7-11]. Bén
canh d6, nhidu dot bién di xudt hién trén
gen mi hoa 3CLpro cia cic bién ching
SARS-CoV-2 nén viéc thiét 1ap va cai tién cac
quy trinh san xudt 3CLpro van ludn can thiét
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[3, 12, 13]. Trong bai bao nay ching t6i bao cao
két qua nhan dong, biéu hién 3CLpro tai to hop
trong E. coli.

2. Thuc nghiém
2.1. Nguyén liéu

RNA tinh sach tir virus SARS-CoV-2 duogc
cung cap boi Vién V¢ sinh dich té Trung vong.
Céc ching vi khuan E. coli TOP10; E. coli
BL21(DE3) RIL tr Novagen (M), vector
pET28a dd cai bién c6 thém trinh tu cét cua
TEV protease tai trudc vi tri cit ciia BamHI va
c6 san doan gen ngoai lai kich thuéc khoang 1
kb (KAIST, Han Qudc); thang chuin DNA va
nTag-HOT Polymersase (Enzynomics, Han
Quéc); One-Step RT-PCR Kit, T4 DNA ligase
(NEB, MY); kit pGEM-T vector systems
(Promega, M¥) nhan dong truc tiép san phim
PCR, kit tinh sach plasmid va thoi gel (Qiagen,
M§); cic cip enzyme cat gidi han Xhol va
BamHI (Thermo Scientific, M§); co chét
peptide huynh quang Generic 3CLpro FRET
peptide substrate (Anaspect, My). Cac hoa chat
con lai khac déu dugc mua tir cac hing uy tin
(Merk, Sigma Aldrich, Thermo Scientific) va
dat @6 tinh khiét can thiét cho nghién ctru sinh
hoc phén tur.

2.2. Phwong phap nghién cuu

Nhan dong gen ma hoéa 3CLpro ctia SARS-
CoV-2: Boan gen ma hoa 3CLpro da dugc nhan
ban bang Reverse transcirptase-PCR st dung kit
One-Step RT-PCR (NEB, My) theo huéng dan ctia
nha san xuat, khuon 1a RNA tong s6 duoc phén lap
tr  ching SARS-CoV-2 cia Vi Han
(md s6 NC 045512). Cip mdi Fw-BamHI:
51 GGATCCAGTGGTTTTAGAAAAATGG
CATTC (phan gach chan la trinh ty cat
cua BamHI) va Rv-Xhol: 5%
CTCGAGTTATTGGAAAGTAACACCTGAG
C (phan gach chan Ia trinh ty cit cua Xhol, bo
ba két thuc in ddm) duoc thiét ké dya trén trinh
tu 918 bp ma hda cho 3CLpro, tong chiéu dai
doan gen va phan moi thiét ké thém la 933 bp.
San pham PCR sau d6 dugc nhan dong truc tiép

vao vector pGEM-T (Promega) theo hudng dan
ctia nha san xudt. Plasmid pGEM tai t6 hop
mang doan gen md héa cho 3CLpro (pGEM-
3CLpro) dugc kiém tra biang PCR
v6i hai cip moéi Fw-BamHI/Rv-Xhol va
M13-Fw/Rv ciing nhu giai trinh tu.

Thiét ké vector biéu hién 3CLpro trén co s&
sit dung vector pET28a: Plasmid tai t6 hop
PGEM-3CLpro va pET28a cai bién duoc cat
dong thoi voi cap enzyme giéi han BamHI va
Xhol; doan gen 3CLpro va vector pET28a sau
cit duoc tinh sach bang kit thoi gel cuia Qiagen
(buc) theo hudng dan cia nha san xudt. Gen
3CLpro dugc nodi vao plasmid pET28a bang T4
DNA ligase (NEB, My) va bién nap san pham
gin vao vi khuan E. coli TOP10. Vi khuan
mang plasmid tai t6 hop dugc chon loc trén méi
truong LB agar c6 bd sung kanamycin
50 pg/ml. Plasmid pET28a tai t6 hgp mang gen
ma hod cho 3CLpro (pET28a-3CLpro) dugc
kiém tra bang PCR v6i cd hai cap mdi
Fw-BamHI/Rv-Xhol va T7 promoter/terminator
(T7-Fw/Rv) két hop voi phan tich trinh tu
nucleotide. Plasmid pET28a-3CLpro sau dé
dugc bién nap vao E. coli BL21(DE3) RIL dé
biéu hién 3CLpro. Theo cach thiét ké nay,
3CLpro tai to hop dwoc dung hop véi 6xHis tai
dau N qua trinh ty cit ciia TEV protease va ¢
khdi lugng phan tir (KLPT) khoang 41 kDa.

Thu dich chiét t& bao vi khuin E. coli
BL21(DE3) RIL mang pET28a-3CLpro va
kiém tra su biéu hién ctia protein tai to hop: té
bao E. coli BL21(DE3) RIL ¢6 chira vector biéu
hién pET28a-3CLpro dugc nudi ciy khai dong
trong 5 mL mdi truong LB long c6 khang sinh
kanamycin (kan) 50 pg/mL va chloramphenicol
(Cm) 34 ug/mL trong 14-16 gio, toc do lic
200 vong/phat (rpm), tai nhiét d6 37 °C. Mai
truong nudi cay sau d6 duge tré hoa bang cach
b6 sung thém 50 mL mdi truong LB sao cho
mat do té bao ban dau tai budc song 600 nm
(ODeoo) 12 0,05 va tiép tuc nudi & nhiét do tir
18 - 37 °C cho t61 khi ODeoo dat 0,4 - 1,0, IPTG
dugc bd sung toi  cdc ndng do cubi cung 1a
0,1 - 1 mM d& cam tng sinh tong hop protein
dich. Sau 3 - 24 gio nudi cdy, sinh khoéi té
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bao duoc thu hoi bang cach ly tim ¢
6.000 vong/phut trong 10 phat, 4 °C va tai
huyén phu trong 1 mL dém Tris-HCI 50 mM,
pH 8,0 c6 NaCl 100 mM, imidazol 5 mM
(dém A). Dich té bao duoc 1am lanh trén da va
xtr 1y siéu am dé pha v thanh té bao. Dich siéu
&m duoc ly tdm 12,000 vong/phat trong 30
phut, 4 °C @ thu protein tong sO trong pha tan
cua té bao. Phan tia dugc bd sung 1 mL dém
mau protein 1X SB c6 sodium dodecyl sulfate
(SDS) 2%, B-mecaptoethanol 2% dé hoa tan
hoan toan cac protein khong tan.

Dich chiét té bao duoc séic ky qua cot
Nickel-sepharose (1 cm x 1 cm) da dugc can
bang v6i dém A. Céac phan doan protein khong
gén cOt sau do duoc rira b?mg dém A dén khi
Ao < 0,05, cac protein gén trén cot duoc déy
ra khoi cot béng dém A c6 imidazol 300 mM.
Do tinh sach cua protein dugc danh gid bang
phuong phap dién di trén gel polyacrylamide c6
SDS (SDS-PAGE). Sy ¢6 mit ciia 3CLpro tai
t6 hop duoc khang dinh bang thim tich mién
dich sir dung cac khang thé so cép 1a khang thé
don dong khang 6xHis-tag (Clontech, My) va
khang thé da dong khang 3CLpro (Thermo
Fisher Scientific, My). Céac khang the thur cap 1a
khang thé khang IgG cua chudt co gin enzyme
phosphatase kiém (AP) twong mg v&i khang
thé so cip khang 6xHis-tag va khang thé thir
cip cua tho co gin AP tuong tng véi khang thé
so cap khang 3CLpro.

Xac dinh hoat tinh cua 3CLpro: Trong
nghién ctru nay hoat tinh cia 3CLpro dugc xac
dinh théng qua kha ning thuy phan co chat
peptide huynh quang dang FRET. Co chat
peptide co trinh ty Hilyte™ Fluor 488-Glu-Ser-
Ala-Thr-Leu-GlIn-Ser-Gly-Leu-Arg-Lys-Ala-
Lys-QXL®520 (Anaspect, My) chira vi tri cat
ctia 3CLpro véi dau N c6 gan chat phat huynh
quang Hilyte Fluor 488, dau C 1a chét thu tin
hi€u huynh quang QXL 520. Dudi tac dung
thiry phan ctia 3CLpro, lién két dac hiéu bi phan
cit, tin hiéu huynh quang phat ra tir Hilyte
Fluor 488 dugc do ¢ budc séng 520 nm. Két
qua la tin hiéu huynh quang tang dan theo thoi
gian. Cac thanh phan cta phan (mg bao gdom

15 pL dém 2X (HEPES 100 mM, pH 7,5, BSA
0,2 mg/mL, Triton X-100 0,02%, DTT 4 mM),
5 uL co chét 44,7 pM, 9 pL ddH,O dugc tron
déu va o & 28 °C trong thoi gian 10 phut; tiép
theo 1 uL 3CLpro c6 nong d6 phu hop duoc bd
sung. Hoat tinh phan giai co chat ciia 3CLpro
duge xdc dinh qua sy gia tang cuong d6 huynh
quang theo thoi gian, sir dung may quang phé
huynh Nanodrop ND3000 (Thermo scientific,
My) & bude song Ex/Em (excitation/emmision)
=490 nm/520 nm trong 60 phut.

3. Két qua va thao luin

3.1. Nhdn ban va nhdn dong gen md hoa cua
3CLpro

San pham khuéch dai doan gen mi hoa
3CLpro bang RT-PCR duoc dién di trén gel
agarose, két qua thu dwoc (Hinh 1) cho théy,
vai khudn la RNA cua virus SARS-CoV-2 da
cho bang DNA kich thudéc phu hgp véi tinh
toan ly thuyét 1a 933 bp (Hinh 1 A, giéng 2),
trong khi d6, déi chung am khong c6
DNA/RNA khong c6 sin pham khuéch dai
(Hinh 1 A, gieng 1). Doan gen 933 bp ma hoa
3CLpro sau d6 duogc gan truc tiép vao vector
pGEM-T. Plasmid tai t6 hop pGEM-3CLpro
dugc PCR kiém tra voi cap moi Fw-BamHI/Rv-
Xhol (Hinh 1 B, giéng 2) ciing cho san phdm
khuéch dai cung kich thudc twong tu san pham
khuéch dai tir RNA (Hinh 1 A, giéng 2). Khi sir
dung cip mdi M13-Fw/Rv, san pham PCR thu
dugc cho bang DNA kich thuéce khoang 1,2 kb
(Hinh 1 B, giéng 3) chtng t6 plasmid c6 mang
doan gen cua 3CLpro (933 bp cuia 3CLpro va
doan DNA 240 bp trén vector pGEM-T). Két
qua giai trinh tw vector pPGEM-3CLpro (dir liu
khong trinh bay) ciing cho thay gen 3CLpro da
duoc khuéch dai thanh cong, co trinh ty giéng
100% vé&i SARS-CoV-2 c6 mi sé6 MZ210109
trén Genbank va 99,9% (mot thay doi T thanh
C tai nucleotide 266 trén gen 3CLpro) voi
SARS-CoV-2 ching Vii Han (ma s6 NC_045512)
va da duogc chén vao ding vi tri trong vector
PGEM-T. Sy thay d6i T266C dan dén thay thé
amino acid Leu thanh Pro tai vi tri 89 cta protein
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3CLpro, Leu duoc biét khong co vai trd quan
trong trong cau tric va hoat tinh ctia 3CLpro [14].
Phan va cong sy [15] da giai trinh ty toan bo hé
gen ctia SARS-COV-2 tir hai bénh nhan nhiém
SARS-CoV-2 dau tién ¢ Viét Nam, két qua cho
thdy trinh ty gen cla cic ching nay co su
turong dong toi 99,98% so véi trinh ty gen cua
SARS-CoV-2 chung Vii Han (Hinh 1).
3.2. Nghién ciru biéu hién gen ma héa 3CLpro
bang pET28a

Hai vector pGEM-3CLpro va pET28a dugc
cit bang cap enzyme gidi han Xhol va BamHl,
két qua dién di (Hinh 2) cho thiy san pham cit
ctia pGEM-3CLpro (Hinh 2 A, giéng 2) c6 hai
bang DNA (bang 3 kb tuwong tng vdi vector
PGEM va bang khoang 0,9 kb tuong tng vadi
kich thu6c ciia 3CLpro); trong khi d6, san phdm
cit cia pET28a (Hinh 2 B, giéng 4) cho 2 bing
DNA kich thuéc tuong tng khoang 5 kb va 1
kb nhu tinh toan 1y thuyét. Bing DNA khoang

A

™M 1 2

kb

1.5

0,75

0,9 kb ctia 3CLpro va 5 kb cta plasmid pET28a
da duoc thu nhan b::ing cach thoi gel da duogc
gan voi nhau bang T4 DNA ligase.

San pham cua phan (mg gin dugc bién nap
vao té bao kha bién E. coli chung TOPI0.
Plasmid tai t6 hop pET28a-3CLpro dwoc PCR
kiém tra v6i cac cap mdi T7-Fw/Rv va cap mdi
dic hiéu Fw-BamHI/Rv-Xhol cho thiy xuat
hién bang DNA khuéch dai c6 kich thudc khoang
1,3 kb véi cip mdi T7-Fw/Rv (Hinh 2 C, giéng
1), twong mg véi tong kich thudc doan gen
3CLpro (933 bp) va mot phan vector pET28a
(360 bp). San phadm PCR véi cip moi dic hidu
Fw-BamHI/Rv-Xhol cho bang DNA phu hop
kich thudc ctua gen 3CLpro 933 bp (Hinh 2 C,
giéng 3). Cac két qua nay chimg to doan gen
3CLpro di dugc gin vao pET28a. Két qua giai
trinh tu nucleotide (dir liéu khong trinh bay)
cho thidy doan gen di duoc dua vao vector
pET28a dang trinh tu va khung doc.

B

933 bp

Hinh 1. Dién di san phim PCR nhan ban doan gen méd hoa 3CLpro (A) va kiém tra pGEM-3CLpro (B). M:
thang chuan DNA 1 kb; 1: d6i chimg 4m (khéng chira DNA/RNA); 2: v&i cap moi Fw-BamHI/Rv-Xhol);
3: v6i cap moi M13-Fw/Rv.

Tiép theo, t& bao E. coli BL21(DE3) RIL
mang vector pET28a-3CLpro da dugc nudi cay,
cam tng bang IPTG, thu sinh khéi dé danh gia
mic d6 biéu hién cia 3CLpro tii t6 hop
(ky hiéu 6xHis-3CLpro). Két qua trinh bay &
Hinh 3 cho thdy, trén gel polyacrylamide cé su
hién dién cta bang protein KLPT khoang
41 kDa, theo tinh toan 1y thuyét 1a ciia 6xHis-
3CLpro, trong dich chiét tong sd trudc va sau
cam ung IPTG (Hinh 3 A, giéng 1-2), trong céc

pha hoa tan (Hinh 3 A, giéng 3) va khong hoa
tan (Hinh 3 A, giéng 4) cia vi khuan.
Bing 41 kDa ciing duoc nhan biét béi khang
thé don dong khang His-Tag trong thdm tich
mién dich (Hinh 3 B) va c6 hoat tinh cit co chat
peptide huynh quang dac hi€u cua 3CLpro
(Hinh 3 C). Nhu vay, 6xHis-3CLpro da dugc
biéu hién boi vi khuan E. coli BL21(DE3) RIL
mang pET28a-3CLpro. Ngoai ra, c6 thé dé
dang thiy rang 6xHis-3CLpro c¢6 mat chi yéu
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trong ca&c pha khdng hoa tan (Hinh 3 A, dung hop véi cac tag khdc nhu GST, SUMO,
giéng 4). MBP hodc Thioredoxin [8-11] giup ting muirc

Tuong tu nghién ctru cia chung toi, mot sb d6 hoa tan va biéu hién cua protein dich. Tuy
nghién ctru truée d6 da biéu hién 3CLpro dung nhién, quy trinh tinh sach de thu nhén 3CLpro
hop vo1 6xHis-tag tai dau N ¢ vi khuan E. coli tai t6 hop thuong g6m mot s bude va can thiét

bang cac vector pET21a [7], vector pET-SUMO phai loai phan tag dung hop bang cac protease
[8, 10] hodc tai diau C bang vector pET32b dac hiéu [8-11].

[9 11]. Trong cac nghién ctu nay, 3CLpro tai Nghién ctru ciia chiing t6i 1a du tién & Viét
to hop déu c6 thé da duoc tdi wu hoa codon va Nam vé€ biéu hién 3CLpro tai to hop, cac két
biéu hién & dang hoa tan. Mit khac, bén canh qua thu duogc 1a co sé cho cac nghién ctru tiép

dung hop voi 6xHis-tag dé thuan loi cho tinh theo vé 3CLpro tai to hop.
sach bang cdt sac ky ai luc, protein con duoc

A B C

"M 3 a 1 2 ™M 3
kb
5.0 kb
0.9 kb L3tk 093 kb
1

Hinh 2. Dién di gel agarose cc san pham tao vector biéu hién mang gen 3CLpro. A-B: san pham cit béi Xhol
va BamHI. M: thang chuédn DNA; 1: pGEM-3CLpro truée cit; 2: pGEM-3CLpro sau cit; 3: pET28a trude cit;
4: pET28a sau cit. C: san pham PCR kiém tra pET28a-3CLpro. 1: v6i cap mdi T7-FW/Rv;

2: d6i chimg 4m (khong chira DNA); 3: véi cap moi Fw-BamHI/Rv-Xhol.

A B Cc

" 1 2

Ll

120000
100000
80000
E 60000 -
40000 -

20000
0 b—o—~eo——o—o—o—o—o—o

0 10 20 30 40
Thdi gian (phit)

Hinh 3. Phan tich cic phan doan dich chiét protein tir té bao E. coli mang vector pET28a-3CLpro.
A: SDS-PAGE. B: Western blotting str dung khang thé don dong khang 6xHis-tag. M: thang chuan protein;
1: trude cam Gng IPTG; 2: sau cam Gng IPTG; 3: protein trong pha tan cua té bao; 4: protein trong phan doan
hoa tia ciia té bao. C: Hoat tinh cit co chat peptide huynh quang ciia dich chiét vi khuén E. coli BL21(DE3) RIL
mang pET28a-3CLpro. (m): dich chiét protein cta té bao;
(#): dich chiét protein cua té bao duoc xir Iy nhiét & 95 °C trong 10 phit.
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3.3. Xdc dinh diéu kién thich hop cho biéu hién
3CLpro trong vi khuan E. coli BL21(DE3) RIL

Té bao E. coli BL21(DE3) RIL _mang vector
PET28a-3CLpro da dugc nudi ciy trong céc
diéu kién khac nhau nhidm cai thién mac do
biéu hién cia 6xHis-3CLpro. Trong mdi thi
nghi€m, chi c6 mot diéu kién (nhiét d6 nuoi
cdy, ndong do IPTG cam tng, thoi gian cam tng

A 1\\‘L 25 C \ﬂ{ ,'-r:(

s M_ALS P ALS P ALS P ALS P

'S
0 ‘;.\) @ o o8
C oo o o

IPTG va thoi gian nudi cdy) 1a thay ddi trong
khi cac diéu kién khac dugc giit nguyén.

Két qua danh gia muc do biéu hién cua
6xHis-3CLpro bang SDS-PAGE (Hinh 4) cho
thdy, 6xHis-3CLpro biéu hién t6t nhat & 20 °C
v6i ndng d6 chit cam tng IPTG 1,0 mM tai pha
gilta sinh truong cua té bao khi mat do t& bao
ODsoo khoang 0,7-0,8 va thu sinh khdi sau 24
gi0 cdm ung.

3 » o XS
'.°§ p Q‘;& ."\‘b& ; \9&
& & & ¢

e M AL S P AIS P AL S P AL S P

GxHb- 3CLpro

SxHis 3CLpre

Hinh 4. Phan tich SDS-PAGE danh gia anh huong cua nhiét d§ nu6i ciy (A), nong do IPTG cam ng (B), thoi
diém cam tng IPTG (C) va thoi gian nuoi cdy dén mirc do biéu hién 6xHis- -3CLpro (D) cua vi khuan E. coli
BL21(DE3) RIL mang vector pET28a-3CLpro. M: thang chuén protein; Al: protein tong so ctia té bao vi khuan;
S: protein trong pha tan cta té bao; P: protein trong phan doan hoa tia cuia té bao.

3.4. Budcc dcfru tinh sach 6xHis-3CLpro tir
protein tong so cua vi khuan E. coli BL21(DE3)
RIL mang vector pET28a-3CLpro

Dijch chiét vi khudn E. coli BL21(DE3) RIL
mang vector pET28a-3CLpro cé hoat tinh phan
cit co chat peptide dic hiéu cia 3CLpro da
dugc cho qua cdt sic ky ai lgc Ni-sepharose
trong dém A, tuy nhién két qua SDS-PAGE cho
thiy 6xHis-3CLpro gan nhu khong gin voi cot
Ni-sepharose. Nguyén nhan 6xHis-3CLpro
khong gin véi Ni-sepharose co thé lién quan

dén sy gip cudn cua dau 6xHis vao trong phan
tr protein. Hién tugng nay ciing xay ra voi mot
sd protein dung hop 6xHis tai dau N. Pé khic
phuc van deé ndy ching toi da tién hanh thu dich
chiét vi khuén E. coli BL21(DE3) RIL mang
vector pET28a-3CLpro trong cac dung dich
dém khac nhau, bao gém: HEPES 20 mM,
pH 7,0; phosphate buffered saline (PBS) pH 7,4
va PBS pH 7.4 ¢6 urea 1 M (cac dém déu co
céc thanh phan NaCl 100 mM, imidazol 5 mM).
Tuy nhién, két qua SDS-PAGE di cho thiy
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phan doan protein ga‘m cot chi c6 mét lugng nho
6xHis-3CLpro bén canh nhiéu protein khéng
mong mudn khac.

Trong mdt hudng tiép can khac, chung toi
dd tién hanh thu nhan 6xHis-3CLpro tir phan
doan khoéng hoa tan cua té bao E. coli
BL21(DE3) RIL mang vector pET28a-3CLpro
bang cach hoa tan phan doan nay trong dém
HEPES 20 mM, pH 7,0 ¢c6 NaCL 100 mM,
imidazol 5 mM va urea 8 M (dém bién tinh).
Két qua phan tich SDS-PAGE (Hinh 5) cho
thdy, trong diéu kién bién tinh, protein 6xHis-
3CLpro d3 gin cot Ni-sepharose va duogc ria
chiét bang imidazol nong d6 300 mM. Sau tinh
sach, 6xHis-3CLpro cho thdy chu yéu c6 mot
bang protein vdi KLPT khoang 41 kDa (Hinh 5 A,
giéng 3), va c6 d6 tinh sach khoang 90% khi
phan tich biang phan mém Image J. Bing
protein ndy ciing duoc nhan biét boi khang thé
da dong khang 3CLpro (Hinh 5 B, giéng 3).
Phan doan 6xHis-3CLpro sau khi qua cot
Nickel-sepharose va duoc hdi tinh trong dém
HEPES 20 mM, pH 7,0 ¢c6 NaCL 100 mM da
thé hién c6 kha niang phan cit dic hiéu co chat
peptide huynh quang cua 3CLpro vdi tin hi¢u

A B

ba M1 2

155
63
48

3
sk 6xHis- 3CLpro
] -

3 e M

i
~g

huynh quang tang dan (Hinh 5 C). Trong khi
do, doi chung am (c6 3CLpro bi xur 1y nhiét tai
95 °C trong 10 phut) khong c6 duong tin hi¢u
huynh quang tang. Nhu vy, tr 1 L mdi truong
nudi cdy vi khuan E. coli BL21(DE3) RIL
mang vector pET28a-3CLpro da thu nhan dugc
5,4 mg 3CLpro tai to hgp c6 hoat tinh véi do
tinh sach khoang 90%. Haniyya va cong su [11]
da biéu hién 3CLpro tai t6 hop bang pET32b &
E. coli BL21 (DE3) va thu dugc enzyme véi d6
tinh sach hon 90%. Tuong tu nhu 3CLpro,
protease ctia HIV-1 d3 duoc biéu hién béng
vector pET28a va pET32a ¢ vi khuén E. coli,
va enzyme nay ciing tip trung chii yéu ¢ phan
doan khong tan [16,17]. Tuy nhién, hiéu suét
thu nhan protein sau hdi tinh chi dat 4 mg/L
moi truong nudi cdy vi khuan [17]. Protein tai
t6 hop biéu hién chii yéu ¢ pha khong tan c6 thé
1a van dé thuong gip khi biéu hién mot gen ma
hoa cho protein cia virus & vat chu 14 vi khudn
E. coli [17]. Viéc nang cao hiéu suit thu nhan
cling nhu d6 tinh sach ctia 3CLpro tai to hop la
nhimg van d& s& duoc tiép tuc nghién ciru trong
thoi gian téi.

C
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6xHis- 3CLpre
7 -
2000 o —o—o o———9
0 " T T ™ ™ T T T T 7 il

] 5 10 15 20 30 40 50 60

Thai gian (phit)

Hinh 5. Két qua SDS-PAGE (A), Western blotting (B) va hoat tinh cit co chat peptide huynh quang (C) cua cac
phan doan tinh sach 6xHis-3CLpro bing cot Ni-sepharse. M: thang chudn protein; 1: protein tong sb 1én cot;

2: phan doan khong gén cot; 3: phan doan gin cot dwoc rira chiét bang imidazol 300 mM. (m): phan doan gén cot
Ni-sepharose sau hoi tinh; (e): phian doan gin ¢t Ni-sepharose sau hdi tinh va xtr 1y nhiét tai 95 °C, 10 pht.

3CLpro bao gdm nhiét do nudi cdy vi khudn
E. coli tai t6 hop & 20 °C, cam ung bang IPTG
1,0 mM tai ODgoo khoang 0,7-0,8 va sinh khdi
duoc thu sau 24 gio cam tng. 3CLpro tai td hop

4. Két luan

Da biéu hién thanh cong 3CLpro cua
SARS-CoV-2 bang vector pET28a trong t€ bao
E. coli. Cac diéu kién thich hgp dé biéu hién
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dugc dung hop véi 6xHis tai dau N c¢6 KLPT

41

kDa, do tinh sach khoang 90% trén

SDS-PAGE, phan {mg déic hi¢u vdi khang thé
da dong khang 3CLpro va c6 hoat tinh phén cat
co chat peptide dac hi¢u.
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