Y Hoc TP. H6 Chi Minh * Tap 24 * S 2 * 2020 Téng Quan

SARS-CoV-2 GAY BENH VIEM DPUONG HO HAP CAP:
CAU TRUC VA CAC THUOC DIEU TRI TIEM NANG
Mai Thanh Téan', Thdi Khdc Minh’, Tran Thanh Pao’, Lé Minh Tri*

TOMTAT

COVID-19 la b¢nh truyén nhiém gay ra bdi SARS-CoV-2. Dich bénh bat diu tir thainh phd’ Vi Hén ciia
Trung Quodc va lan ra nhiéu nwdc trén thé’ gidi, trong do cé Vigt Nam. Virus gdy COVID-19 la mot logi
betacoronavirus, c6 by gen da duwoc gidi ma va trinh tw khd tirong dong véi virus gdy bénh SARS va MERS. Mot
s0'thudc khing virus da dwoc siv dung dé' diéu tri COVID-19 theo kinh nghiém tai Trung Quoc, Hoa Ky va Nhit
Ban. Mgt s6'thudc da thé hién hiéu qud va dang dwoc chuyén sang thir nghiém ldm sang. Tiv trinh tw by gen cia
SARS-CoV-2, ciu triic cdc protein cua virus da dwgc xdy dung. Cdc enzym ARN polymerase, protease va protein
S dwoc cho la nhitng muc tiéu tic dong tiém nang cua thudc. Mot s6' nhom nghién civu da sie dung nhitng protein
nay dé'thiét ké'hodc sang loc chit iic ché’SARS-CoV-2.

Tir khoa: COVID-19, SARS-CoV-2, thudc khing virus, thiét ké'thudc, sang loc do
ABSTRACT

SARS-CoV-2 CAUSES COVID-19 ACUTE RESPIRATORY DISEASE:
STRUCTURE AND POTENTIAL TREATMENTS

Mai Thanh Tan, Thai Khac Minh, Tran Thanh Dao, Le Minh Tri
* Ho Chi Minh City Journal of Medicine * Vol. 24 - No. 2 - 2020: 1 - 10

COVID-19 is an infectious disease caused by SARS-CoV-2. The epidemic started in Wuhan city of China
and has spread to many countries in the world, including Vietnam. The virus that causes COVID-19 is a
betacoronavirus, whose genome has been sequenced and quite similar to the viruses that cause SARS and MERS.
Several antiviral drugs have been used for COVID-19 empirical treatment in China, the United States and Japan.
Some drugs have been shown to be effective and are already moving into clinical trials. From the genome sequence
of SARS-CoV-2, the homology structures of viral proteins have been developed. The enzymes such as RNA
polymerase, protease and spike protein-S are potential targets for antiviral drugs. Several research groups have
been using these proteins to design or screen for SARS-CoV-2 inhibitors.
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TONG QUAN VECOVID-19 day la thanh vién tht 7 trong gia dinh

. , . . ; . coronavirus lay nhiém cho ngwoi, khac véi
Vao thang 12 nam 2019, mot nhém bénh

SARS-CoV (coronavirus gay Hoi chirng suy ho
nhan voi triéu chiéng viém phoi khong ro (coronavirus gay Hoi & suy

hdp cdp tinh ndng) va MERS-CoV

én nhan dugc cho la ¢4 lié dé, '
nguyén nhan dwgc cho la cé lién quan dén (coronavirus gay Hoi chtimg ho hadp Trung

mot khu cho hai san ¢ thanh phd Vit Han, tinh

N T Dong)™. Mot s6 tac gia da goi tén mam bénh
HO Bac, Trung Qudc. Tt té bao biéu moé duong oo o, ; o
RV R . . _ la virus Vit Han (Wuhan virus). Sau do, cac
ho hap cua bénh nhan, moét loai betacoronavirus . o RN ,
L o . . o nha khoa hoc Trung Qudc goi day la chiing

mdi da dwoc phan lap (Hinh 1). Bang viéc L. , .
modi cua coronavirus (nCoV - novel

han tich trinh ty , cac nha khoa h , RV ~
phan fich trinh T gen, cac nha Khoa foe xem coronavirus). T chitc Y t€ Thé giéi (WHO) da
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Tong Quan

dat tén tam thoi cho virus nay la 2019-nCoV,
sau do6 doi tén bénh duong ho hdp cap gay ra
boi virus thanh COVID-19 vao ngay
11/02/2020¢3. Vé mat phan loai. Nhém nghién
cttu Coronavirus (CSG) ctia Uy ban qudc t& vé
phan loai virus (ICTV) dat tén cho virus gay
COVID-19 la SARS-CoV-2®), trong khi mot
nhom cac nha khoa hoc Trung Quéc dé nghi
dai tén virus thanh HCoV-190). Trong bai tong

&

Hinh 1. Hinh dnh duw6i kinh hién vi dién tir ciia hat virus SARS-CoV-2
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quan nay, chung t6i st dung tén goi SARS-
CoV-2 von da dugc WHO cong nhan®.

Theo bao cio cua WHO, dén ngay
26/02/2020, dich bénh tir Trung Qudc da lan dén
38 qudc gia, trong do6 c6 Viét Nam. Trén toan
thé gi6i da c6 81.109 nguwoi nhiém COVID-19,
trong do c6 2.762 ca tir vong®. Viét Nam c6 16
ca nhiém bénh va déu da dwoc chita khoi?.
Bénh nhan méc COVID-19 ¢6 cac triéu chting
duong ho hap gom s6t, ho va kho tho®.

s SARS-CoV-2 trong

t&’bao biéu mo dwong ho hdp (B). Nguon: The New England Journal of Medicine®

CAU TRUC CUA SARS-COV-2 VA NHUNG
MUCTIEUUCCHETIEMNANG

(CoV) thudoc chi
Coronavirus, ho Coronaviridae. Tat ca cac CoV
déu la virus s¢i don ARN dwong, véi 16p vo
ddc trung bodi cac gai glycoprotein c6 hinh
dang gidong chiéc vuong mién, c6 kich thudc
khoang 80-160 nm®. B gen ctia virus cd kich
thude khoang 27-32 kb. Cac CoV ¢d ti 1€ tai to
hop cao do cac 16i xay ra trong qud trinh phién
ma ARN phu thudéc ARN polymerase
(RARP). Véi ti 1é ddt bién cao, cac CoV la
mam bénh cho nguoi va dong vat 6 cac muc
do khac nhau. CoV khong dugc coi la tac
nhan gay bénh nguy hiém cho nguoi cho
dén khi cé sy bung phat cua dich SARS ndm
2003 va MERS nam 20129,

Madc du cung la Betacoronavirus, sy twong

Cac coronavirus

dong vé gen ciia SARS-CoV-2 so vdi SARS-CoV
khoang 79% va MERS-CoV chi khoang 50%10.
Trinh ti b gen ctia virus da dwoc giai ma va
cong bo tai GenBank (ma MN908947.3)1). Mot
phan ba ARN cua virus ma hoéa cho 4 protein
cau trac gom gai — spike (S), vo — envelop (E),
mang — membrane (M), nang nucleocapsid (N)
va mot s6 protein khac®. Phan con lai cua bo
gen ma hoda cac protein khong cau trac nhu
ARN polymerase phu thuoc ARN (RdRP), 3-
chymotrypsin-like protease (3CLpro), papain-
like protease, helicase va hai polyprotein 16n
khong cdu tric khong tham gia vao su diéu
hoéa phan tng cua ky cht (ORF1a-ORF1b)©12),
Cac protein khong cau tric nay c6 vai tro quan
trong trong vong doi cua virus, trong khi gai
protein S gitup virus xam nhép vao t€ bao ky
chu qua thu thé ACE2
converting enzyme 2) ¢ ph6i(%!). Cac thanh

(angiotensin-
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phan cdu trac co ban cta coronavirus dugc

Tong Quan

minh hoa & Hinh 2.

ANA and N protein

Envelope

T

Fmp———— Hemagglutinin-esterase
\ dimer (HE)
\\-

Hinh 2. Cau triic co ban cua CoV. Nguon: Scientific animations

Hién nay, cac nha khoa hoc dang tap trung
vao mot sd dich tac dong dé tim kiém thudc
khang SARS-CoV-2, gobm cac enzym RdARP va
protease. Gai protein S trén virus va thu thé
ACE2 ¢ t&€ bao duong ho hap ctua nguoi ciing la
nhiing dich tac dong tiém nang. Nhing nghién
cttu ban dau ctia Lu va cdng su® bang mo hinh

A. SARS-CoV

ACE2
L

0

Phy mién 15i

B. 2019-nCoV

AnS0L c1oags H%GI;MES
L ) J ! !\u

cau trac twong dong (homology) cta protein S
cho thdy SARS-CoV-2 c6 mién ciu tric gan véi
thu thé ACE2 tuong tw nhu ciia SARS-CoV, méc
du c¢6 sy khac biét & mot s6 acid amin (Hinh 3).
Bén canh d06, cac chat diéu bién mién dich ctia ky
chu cling duoc nghién ctu va dua vao thw
nghiém lam sang.
C. MERS-nCoV

Phe48b

] | {
Bt
A\ N " Phy mién
Phy mien bén ngodi
bén ngoai
Phu mién I6i ¥ Phy mién 16i

Hinh 3. M6 hinh céu triic twong dong (homology) ciia mién gin két thy thé’ ciia SARS-CoV-2 (B) so vdi SARS-
CoV (A) va MERS CoV(C). Nguon: The Lancet”

Wrapp D va cong swda cong bd trén tap
chi Science cau truc gai glycoprotein S ctia
SARS-CoV-2 dugc chup biang kinh hién vi
dién t&r cryo ¢ cau dang trudce khi hoa nhap
vao t&€ bao ky chu véi d6 phan giai 3,5 At
Protein S la mot protein trimer xuyén mang c6
cdu tric tién xam nhap siéu bén, ¢ thé tai sap
x€p manh mé cdu truc dé€ sau dé hoa nhap véi
mang cta t€ bao ky cha. Protein S c¢6 thé la
muc tiéu quan trong cho viéc san xudt vaccin,
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khang thé diéu tri va chdn doan COVID-19.
Hinh anh protein S cia SARS-CoV-2 so sanh
v3i SARS-CoV dwoc minh hoa & Hinh 4.

Bang phuong phép cong huong plasmon
bé mat (SPR), cac tac gia da xac dinh duoc ai
liec gan két gitta thu thé ACE2 va protein S ctia
SARS-CoV-2 véi Ko =14,7 nM, cao hon 10-20 [an
so v6i su gan két ctia ACE2 véi protein S ctia
SARS-CoV. Hinh chup cta phttc hop S-ACE2
dugc minh hoa & Hinh 404. Két qua nay cé the giai
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thich kha nang lay lan manh tir nguoi sang nguoi

Protein S cua SARS-CoV-2
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ctia loai virus nay.

Protein S cua SARS-COV

Hinh 4. So sdnh cdu tric ciia protein S trén SARS-CoV-2 va SARS-CoV (A) va hinh dnh sy gin két ciia thy thé’
ACE2 véi protein S cua SARS-CoV-2 (B). Nguon: Science™

MOT SO THUOC TIEM NANG DIEU TRI
COVID-19

Hién nay, chwa c6 thudc hay vaccin dwgc
chinh thtc chdp thudn cho viéc diéu tri
COVID-19 cling nhw cac coronavirus khac.
Mbt sO lwa chon duwgce du kién 1a sé kiém soat
dwgc COVID-19 bao gom vaccin, khang thé
don dong, tri liéu duwa trén oligonucleotid,
peptid, interferon va cac thudc phan tr nhot2.
Mot phwong phap hiéu qua trong viéc phat
minh thudc khang SARS-CoV-2 la thu tac
dong ctia cac thudc khang cac coronavirus lién
quan nhu SARS-CoV va MERS-CoV. Mot s&
thudc nhu ribavirin, interferon, lopinavir-
ritonavir, corticosteroid da duwoc st dung cho
bénh nhan nhiém SARS hay MERS madc du tac
dung cta ching con dang dwoc tranh luan®.

Tt kinh nghiém trong viéc diéu tri SARS
va MERS cung su khan cdp cuia dich COVID-
19, viéc stt dung cac thudc khang virus da
duoc chap thuan gom cac thudc khang HIV,
virus viéem gan B (HBV), virus viéem gan C
(HCV), virus cam mua (influenza) cho
COVID-19 duoc cic nha khoa hoc can nhic va
tap trung nghién ctru. Két qua phan tich trinh
tw gen cho thdy su tuwong dong cao gitta cac
enzym ctia SARS-CoV-2 so vdi SARS-CoV va
MERS-CoV. Céc enzym nay déng vai tro quan
trong trong sw nhan lén cta virus trong t&€ bao

ky cht.. Hon nita, cac phan tich vé cau truc ctia
tti gén két thudc-enzym ciing cho thdy su bao
ton gitta SARS-CoV-2, SARS-CoV va MERS-
CoV. Nhiing két qua nay cung cd cho viéc tai
stt dung cac thudc da dung trong diéu tri HIV,
SARS, MERS cho COVID-19¢2).

Hién nay c6 hon 80 tht nghiém lam sang
dang hodc cho dugc thuc hién dé€ danh gia tac
dung diéu tri COVID-19 tai Trung Qudc, bao
gom cac thudc khang virus cac thudc ¢6 truyén
Trung Hoa(®. Sau day la mét s6 nhom thudc
tiém nang cho viéc diéu tri COVID-19.

CACTHUOCTACPONG TREN VIRUS
Céc chit tuong tu nucleosid

Cac thudc tuong ty nucleosid da duoc
chap thuan (ribavirin) va cac chat dang duoc
tht nghiém (remdesivir,
galidesivir) c6 tiém ndng cho viéc diéu tri
COVID-19. Cau trac héda hoc cua cac thude nay
duoc trinh bay & Hinh 5. Day la nhitng dan
xuat cta adenin hodc guanin tac dong lén
enzym RdARP va ngan can sy tong hop ARN
trén mot phd rdng cac virus ARN, bao gom
CoV gay bénh ¢ nguoi(?.

favipiravir va

Tap chi Cell Research da cong bd mot
nghién ctru cia Wang M va cdng su9vé hiéu
qua tc ché SARS-CoV-2 in vitro ctia 5 thudc
khang virus da duoc FDA chap thuan gom
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ribavirin, penciclovir, nitazoxanid, nafamostat,
chloroquin va 2 thudc khang virus phd rong
dang duoc thtt nghiém gom remdesivir (GS-
5734) va favipiravir (T-705) trén t€ bao Vero E6
nhiém SARS-CoV-2. Ké& qua cho thdy
remdesivir la chat khang virus tiém nang nhat
v6i nong do hiéu qua 50% ECso= 0,77 uM va
nong do doc t€' bao 50% CCso >100 pM. Trong khi
do, favipiravir c6 gia tri ECso= 61,88 pM va CCso
>400 uM, ribavirin c6 gia tri ECso= 109,50 pM va
CCs0>400 pM03),

Remdesivir la thudc khang virus ARN phd
rong (bao gom SARS, MERS) dugc phat trién boi
hang Gilead Sciences va dang dwoc thit nghiém
1am sang pha III &€ diéu tri nhiém virus Ebola.
Remdesivir 13 mot dan xuat cua adenosin. Chat
nay két hop véi chudi ARN méi sinh va dan dén
su két thic qua trinh treong thanh caa virus®.
Mot treong hop mac COVID-19 dau tién tai Hoa
Ky duoc chita khoi vdi remdesivir tiém tinh
mach da duoc bdo cao@. Hién remdesivir dang
duoc thtr nghiém 1am sang cho tac dung diéu tri
COVID-19 tai Trung Qudc cung véi mot sd thudce

Tong Quan

khac(®. Hai tht nghiém lam sang pha III da
dugc bat dau vao dau thang 2/2020 d& danh gia
remdesivir tiém tinh mach (200 mg vao ngay tha
nhat, 100 mg mot lan/ngay trong 9 ngay) trén
bénh nhin mic COVID-19 (mad sG tai

ClinicalTrials.gov: NCT04252664 va
NCT04257656). Cac thir nghiém nay du kién sé
hoan thanh vao thang 4/2020.

Favipiravir 1a mot dan xudt cda
pyrazinecarboxamid da dugc chdp thuan tai
Nhat Ban cho diéu tri caim va dang dugc thi
nghiém lam sang cho SARS-CoV-2(2. Ribavirin,
mot thudc da dwoc chdp thuan cho diéu tri HCV
va RSV (virus hop bao ho hép), cling dang duoc
thir nghiém lam sang cho tac dung khang SARS-
CoV-2 v6i su két hop cling pegylated interferon.

Galidesivir (BCX4430) la mot chat tuong
dong adenosin, von dwoc phat trién cho HCV,
da cho thay tac dung khang virus ARN bao gom
SARS-CoV, MERS-CoV trong nghién ctu tién

lam sang2.
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remdesivir ribavirin galidesivir favipiravir

Hinh 5. Cdu triic héa hoc ctia cdc thudc khing virus tuwong dong nucleosid

Chat trc ché protease

Céac thudc tc ché protease cua HIV nhw
lopinavir va ritonavir da sém dwoc thir nghiém
lam sang trén cac bénh nhan nhiém COVID-19.
Cac thudc nay dugc gia thiét la co tac dung tic ché
3-chymotrypsin-like protease trén SARS-CoV,
MERS-CoV va duong nhu cai thién duoc két cuc
lam sang ¢ bénh nhan SARS trén thit nghiém
lam sang. Cung vdi lopinavir-ritonavir, mot
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thudc tri HIV theo co ché tic ché protease khac la
darunavir cling dang duoc thit nghiém lam sang
pha III cho tac dung khang SARS-CoV-2(2. Cau
tric ctia cac thude nay duoc trinh bay ¢ Hinh 6.
Chat tec ché neuraminidase

Oseltamivir dwong udng, zanamivir khi
dung va peramivir tiém tinh mach la cac thude
duwgc dung trong diéu tri cam. Cau truc cua
cac thudc nay duwgc trinh bay o Hinh 7.



Tong Quan

Oseltamivir da dwoc st dung rong rai cho cac
ca nhiém hodc nghi nhiém COVID-19 tai cac
bénh vién ¢ Trung Qudc. Cac thudc khang
neuraminidase da to ra cé hiéu qua trong viéc

'
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diéu tri MERS theo kinh nghiém, nhung
chua c6 bang chiing chinh xac nao cho thay
hiéu qua cta oseltamivir trong viéc diéu tri
COVID-1908),

CH
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lopinavir

ritonavir

darunavir

Hinh 6. Cdu triic hoa hoc cua mgt so thudc tec ché'protease cua HIV
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Hinh 7. Ciu triic héa hoc ciia mot s6'thudc tec ché neuraminidase

CACTHUOCTACPONG TRENKY CHU

Pegylated interferon alfa-2a va -2b da duoc
chap thuan cho diéu tri HBV va HCV, ¢6 thé
duoc dung dé€ kich thich cac phan tng khang
virus tw nhién ctia co thé bénh nhan nhiém
COVID-19. Céac thtt nghiém lam sang véi cac
interferon da duwoc bit dau, vi du nhu
pegylated interferon két hop vdi ribavirin (ma
ClinicalTrials.gov: ChiCTR2000029387). Tuy
nhién, do cac tac dung phu cua interferon tiém
dwdi da, viéc danh gia cac thudc nay can duoc
giam sat ki cang(?.

Cloroquin la mot dan xudt cua 4-
aminoquinolin dwoc st dung rong rai trong
diéu tri s6t rét va cac bénh tw mién. Cloroquin
duoc cho la Gc ché€ su xdm nhép cua virus

bang cach lam tang pH ndi mang von can thiét

cho sy hoa nhép cua virus cling nhw can thiép
vao qua trinh glycosyl hoa thu thé cua SARS-
CoV. Trong nghién cttu cua Wang va cong sy
trén t€ bao Vero E6 nhiém SARS-CoV-2,
cloroquin ¢6 gia tri ECso=1,13 uM va CCso >100
uM. Két qua khang SARS-CoV-2 in vitro cua
cloroquin chi sau remdesivir(.

Nitazoxanid, mot thudéc da duoc chap
thuan cho diéu tri tiéu chay, khang SARS-
CoV-2 v6i ECso = 2,12 puM trong nghién cttu
cua Wang va cong su. Co ché tac dong cua
thudc nay cé thé 1a kich thich d&ap tng mién
dich tir nhién cta vat cha b?mg cach san xuat
interferon o va § bdi nguyén bao s¢i va hoat
hoéa protein kinase R (PKR)(1. Cdu truc cta

cloroquin va nitazoxanid dwgc trinh bay &
Hinh 8.
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Hinh 8. Cdu triic hoa hoc ciia mgt s6'thudc phin tir
nhd diéu biéh mién dich ctia ky chi
CAC NGHIEN CUU KHAM PHA THUOC DIEU
TRICOVID-19

Phén 16n cac két qua duoc dé cap dudi day
la nghién ctu in silico duwoc cong bs sém va
chwa duoc binh duyét. Cac tac gia nay clng
khéng quén nhac nhé nguoi doc réng nhitng
chat da sang loc chuwa dwoc thir nghiém in
vitro, in vivo ddy du va chuwa phai la thudc
chinh thirc d€ diéu tri COVID-19.

Sang loc chat tc ché 3-chymotrypsin-like
protease ciia SARS-CoV-2

Nhu da trinh bay ¢ trén, 3CLpro la mét
protein khong cadu truc ¢é vai trdo quan trong
ddi v6i su nhan 1én cta virus trong t€ bao ky
cht. Protease nay phan cat cac polyprotein
thanh cdc protein hoan chinh giap virus
treong thanh va lay lan sang cac té bao khac.
Do d6, 3CLpro la mot trong nhitng dich tac
dong tiém nang cho viéc kham pha thudc diéu
tri SARS-CoV-2. Nhiéu nhom nghién ctru trén
thé gi6i da bat dau sang loc chit tc ché
3CLpro ttr dau ndm 2020.

Christian Gruber va Georg Steinkellner
thuoc nhdm nghién cttu Innophore (la mot cong
ty spin-off ctia Pai hoc Graz va acib GmbH) da
som cong bo nhiing két qua nghién ctru tai trang
cha cua cong ty. Nhiing két qua nay chua duoc
binh duyét va cac tac gia dang chuin bi cong
bd®. Dya trén bo gen cua SARS-CoV-2 trén
GenBank va trinh ty 3CLpro ctia SARS-CoV, cac
tac gia da tach duoc trinh te protease gia dinh
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ctia SARS-CoV-2. Bang ky thuat md ta tinh
twong dong (homology), cac tac gia da xay dung
duoc cau trac 3 chiéu cua 3CLpro. Str dung phan
meém Catalophore, 3 vi tri tac dong (active-site)
duoc xac dinh. Dua trén nhitng hiéu biét vé su
gan két ctia chat tic ché ddi véi SARS-CoV
3CLpro, cac gia da xac dinh dwoc mot vi tri tac
dong tiém nang trén 3CLpro cua SARS-CoV-2.
Tat ca cac dix liéu ctia nghién ctru dwoc cung cap
mién phi tai FigShare (DOL:
10.6084/m9.figshare.1175274). Cau trac
homology cua 3CLpro cung vi tri tac dong tiém
nang duwoc minh hoa ¢ Hinh 9.
reB
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Hinh 9. Cau triic homology cuia 3CLpro ctia SARS-
CoV-2 va vi tri tdc dong tiem nang™

Cac tac gia da sang loc in silico va thu dwoc 148
hop chat ¢6 tinh chét ly hoa phit hop véi khoang
tac dong cta 3CLpro gia dinh cia SARS-CoV-2.
Nhém tdc gia Innophore cling hop tac vdi cac
nhom nghién cttu tin sinh hoc ttt cac cong ty duoc
& Bac Kinh va Trung tam Kiém soat Bénh tat
(CDC) Trung Quéc. CDC bido cho nhém
Innophore rang cc chat ctia ho sang loc duoc
chua sén sang dé lam thudc. O Trung Qudc, mot
nhém phan ting khan cap véi SARS-CoV-2 ciing
da duoc thanh lap. Mot nghién cttu chung ctia
Vién Duoc liéu Thwong Hai, Vién Han 1am Khoa
hoc Trung Qudc va Dai hoc Khoa hoc va Cong
nghé Thuong Hai cong bd danh sach cac thudce
cli ¢ tiém néang khang SARS-CoV-2®). Lopinavir
vira la mét thuSc dung tht 3 trong danh sach
nay, vira la mot trong nhitng chat tiém nang ma
nhém Innophore sang loc dugc. Céac tac gia
quyét dinh tap trung nghién ctru sy gan két ctia
cac thudc da dugc chdp thuan tr DrugBank.
Hinh 10 minh hoa 3 cdu dang cta lopinavir khi
gan két véi protease ctia SARS-CoV-2. Hién
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nhém nghién ciru Innophore van dang tiép tuc
h’.
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cong viéc sang loc.

Hinh 10. Ba cdu dang gin két ciia lopinavir trén 3CLpro clia SARS-CoV-219

Trong khi d6, Zhijian Xu va cfng su tai
Trung tam Kham pha va Thiét k& thudc ¢
Thuong Hai da cong bo som két qua sang loc in
silico cia minh trén bioRxiv®). Nhén thay trinh
tw protease cua SARS-CoV-2 giong SARS-CoV
dén 96%, cac tac gia cling xay dung md hinh cau
trac twong dong cho 3CLpro cta virus nay ti
protein mau la 3CLpro ctia SARS-CoV (ma PDB:
2GTB). Khoang gan két ciing duoc xac dinh dua
trén hiéu biét vé su gan két ctia chat tic ché 1én
3CLpro ctia SARS-CoV. St dung phuong phap
docking phéan tr va tinh toan gia tri twong dong
3 chiéu (3D similarity), cac tac gia thu dugc 6
thudc tiém ndng gom nelfinavir, pitavastatin,
perampanel, praziquantel, zopiclon, eszopiclon.
Mo phong dong Iwec hoc phan tit va tinh toan
ndng luong ti do lién két, nelfinavir dugc két

luan c6 su gén két manh nhat vdi SARS-CoV-2
protease (nang lwong tu do lién két FEB =-9,42 +
0,04 kcal/mol). Céng bd nay van dang duoc cho
binh duyét. Nelfinavir (biét duoc VIRACEPT®)
von la thudc tic ché HIV-1 protease cuia Roche
duoc chap thuan st dung trén 1am sang tir nam
1997 (Hinh 11).

Cing trén dich tac dong 3CLpro, cac nha
khoa hoc tai Insilico Medicine Hong Kong Ltd.
da thiét ké& chat e ché enzym nay bang phuong
phép hoc sau (deep learning)®. Trong khi do,
nhom nghién ctru khac cong bd cac hgp chat tw

nhién cd tiém nang tic ché in silico 3CLpro bang

phuong phdp docking va moé phéng dong luc
hoc phan ttr®.

HIS-41
3.97

HIS-163
>

~

GLY-143
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Hinh 11. M6 hinh sy gin két ciia nelfinavir trén 3CLpro ciia SARS-CoV-2¢V

Kham pha chat tc ché sy gan két cta
protein S ctia SARS-CoV-2 va thu thé
ACE2 cua nguoi

Xia S va cdng su nhan thdy SARS-CoV-2
giong nhu SARS-CoV, ¢6 kha nang st dung

ACE2 nhu mét thu thé d€ xam nhap vao t&€ bao
nguoi®. Gai protein S cia SARS-CoV-2 co céc
vung lap lai cta 7 acid amin (heptad repeat —
HR) gom HR1 va HR2 c6 thé tuong tac voi nhau
dé tao thanh dang dang b6 6 xodn, tir d6 giup
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virus va mang t&€ bao ky chu trd nén gan nhau dé
xam nhap. Nhom nghién ctru da thiét ké cac
peptid dan xuat cia HR1 (dwoc goi la 2019-
nCoV-HR1P) va HR2 (dwoc goi 1a 2019-nCoV-
HR2P). Trong do, peptid 2019-nCoV-HR2P tic
ché€ sy xam nhép ctia SARS-CoV-2 vao t€ bao
dich bang cach gan lén muc tiéu tic dong la
vung HR1 ctia protein S véi ICso = 0,18 uM. Cac
tac gia cing thir tac dung ctia mot peptid e ché
nhap bao da biét tredc d6 cta pan-coronavirus
véi tén goi EK1 va thu dugc ICs = 0,19 uM.
Nhiing peptid nay cé tiém ndng lam thudc xit
mi hodc phun khi dung d€ phong ngtra va diéu
tri COVID-19.

O ngudi, ACE2 ¢6 thé 1a thy thé d& SARS-
CoV-2 bam lén cdc t€ bao biéu m6é duong hd
hap dudi. Cui Q va cong su®)da sang loc cac
tac nhan lam giam sy biéu hién cua ACE2 twr
hai co s¢ dit liéu Connectivity Map (CMap) va
JeaMoon Map (JMap). Day la cac co so dit liéu
hop chat anh huong 1én sy biéu hién gen. Cac
tac gia da sang loc duoc 5 hop chat cd tiém
nang giam biéu hién ACE2 tlr thu vién CMap,
gom: fulvestrant, acid pirinixic, AG-013608,
azathioprin, staurosporin; mot s6 hop chat
phan t&r nho, tac nhan sinh hoc va cac hop chat
phan lap ttr thude co truyén Trung Hoa tir thw
vién JMap. Azathioprin, mét thudc chdng thai
ghép va thap khop, cé thé la thudc trién vong
nhét trong nhitng hop chat sang loc duoc.
KETLUAN

COVID-19 la dich bénh nguy hiém gay ra
bdi SARS-CoV-2, xudt phat tir Trung Qudc va
da lan ra nhiéu nudc trén thé gisi. Hién van
chwa ¢ mét loai vaccin, thudc sinh hoc hay
thudc phan tr nho nao chinh thic duoc chap
thuan cho viéc diéu tri COVID-19. Nhiing
nghién cttu vé cau tric cua virus va thudce tiém
nang dé diéu tri bénh do virus gay ra da duoc
cong bd tir rdt som. Cac enzym nhu ARN
polymerase, protease va gai protein S cua
virus cling nhu thu thé ACE2 ¢ nguoi duoc
xem la nhiing dich tac dong tiém nang d€ diéu
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tri bénh nhiém nay. Nhiéu nhém nghién cttu
da chon nhitng protein nay lam muc tiéu tac
dong va st dung thu vién cac thudc da duoc
chap thuan lam co s¢ dix liéu dé€ sang loc chat
tc ché€ virus. Cac chat tiém nang da duwoc
kham ph4, goi y nhiing lya chon ban dau cho
viéc diéu tri COVID-19. Tuy nhién, cac chat
nay can phai dwgc thuwc hién nhang thw
nghiém lam sang d€ ching minh tinh hiéu
qua va an toan cua thudc.
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