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TOM TAT

SARS-CoV-2 c6 thé gay ra bénh hé hap cap tinh nghiém trong va tén thuong da co quan trén bénh
nhan Covid-19 (Coronavirus disease 2019). Angiotensin-converting enzyme 2 (ACE2) la enzyme
guan trong cla hé théng renin-angiotensin (RAS), déng vai trd [a thu thé chinh cho qua trinh xam
nhap ctia SARS-CoV-2 vao té bao chl. ACE2 hién dién trén bé mat té bao hay & dang hoa tan
(sACE2) déu co thé tuong tac vai vung gan thu thé (receptor binding domain, RBD) thudc protein S
clia SARS-CoV-2. SARS-CoV-2 lién két vai ACE2 bé mat té bao divao té bao bang cach dung hop truc
tiép I6p vo phospholipid clia virus véi mang té bao chd nha sy hd trg ctia TMPRSS2 (transmembrane
erine rotease 2) va furin. Nguac lai, SARS-CoV-2 lién két vai SACE2 sé di vao té bao thong qua thu
thé AT1 (angiotensin type 1 receptor) va AVPR1B (arginine vasopressin receptor 1B). Qua trinh xam
nhiém dan dén giam biéu hién tram trong ACE2 bé mat t€ bao sé kich hoat con duding RAS kinh
dién (ACE-Ang II-AT1) diéu nay khién thic ddy hoat déng cucng dé cao ctia NF-kB (Nuclear factor
kappa B), do dé tang phién méa IL-6, va gay ra con bao cytokine. Trén bénh nhan Covid-19, viéc
giam hoat déng ACE2 thuc ddy tin hiéu qua trung gian truc DABK/BKB1R & phdi gép phan vao co
ché bénh sinh clia viem phdi. Bai bdo nay sé tdng haop lai cac thong tin vé vai trd ACE2 trong qué
trinh xam nhiém SARS-CoV-2 va Covid-19, cling nhu cac hudng phong ngua va diéu tri dua trén
ACE2.

T khoa: SARS-CoV-2, Covid-19, angiotensin-converting enzyme 2, ACE2, sSACE2, TMPRSS, AVPR1B

GIOGI THIEU

Covid-19 (Coronavirus disease 2019) la bénh suy ho
hép cdp do SARS-CoV-2, phén biét véi bénh suy ho
hép cép SARS vao nam 2002 do SARS-CoV. Tam dich
dau tién xudt hién tai thanh phé Va Hén, tinh HO6 Bac,
Trung Qudc. Tiép theo do la hang loat § dich bat
ngudn tu cic sy kién tap trung déng ngudsi da khién
toc do lay lan SARS-CoV-2 tang nhanh va dich bénh
nhanh chéng xudt hién & nhiéu qudc gia. Vao ngay
11/3/2020, WHO tuyén b6 Covid-19 1a dai dich toan
cau.

SARS-CoV-2 ¢6 su tuong dong bo gen dén 96% véi
cac chling coronavirus dugc tim thdy & doi va 79,5%
v6i SARS-CoV 2. So véi hai dgt dich gay ra bai cac
ching coronavirus trudc day thi SARS-CoV-2 xuét
hién vao thang 12/2019 da nhanh chéng gay ra dai
dich toan cdu. Coronavirus gy hoi chiing ho hip
cdp SARS (SARS-CoV) lan du xuét hién nam 2002,
sau d6 bung phat va chdm dt vao thang 6 ndm 2003.
SARS-CoV gay ty 1é i vong 1a 9,7% v&i 8096 trudng
hop nhiém va 774 trudng hop ti vong®. Trong khi
dd, coronavirus gay hoi ching ho hip Trung Pong
(MERS-CoV) xuét hién vao ndm 2012 c6 ty 1é t& vong

dén 34,4% v6i 2578 trudng hop nhiém va 888 trudng
hgp ti vong & 27 qudc gia nhung khong phai la méi
de doa géy ra dai dich*.

SARS-CoV-2 c6 kha ning gay ti vong it hon nhung
kha néng lay lan cao hon nhiéu so v6i MERS-CoV
hodc SARS-CoV. Tinh dén ngay 21/02/2022, hon
2 nidm sau dot dich diu tién, trén thé gidi da co
425.084.678 ca nhiém s6 v&i 5.906.564 ca tit vong
chiém ty 1é 1,39%, riéng tai Viét Nam la 2.787.493 ca
nhiém véi 39.501 ca tii vong chiém ty 1¢ 1,41%°.

Do phd lam sang rong va kha néng lay lan cao, viéc
loai trti SARS-CoV-2, nhu dd dugc thuc hién véi
SARS-CoV vao nam 2003, dudng nhu khong phai la
muc tiéu kha thi. Hién tai viéc bao phtl vaccine ngtia
Covid-19 van dang dugc tién hanh rong khip trén
toan cAu nhdm nhanh chéng dat mién dich cong dong.
Song song d6, viéc nghién ctiu cac phuong phap diéu
tri, du phong ngan chan sy lay lan ctia SARS-CoV-2
trong tinh hinh hién nay van dang dugc khén truong
thuc hién.

Nhiéu nghién cttu dugc tién hanh d€ huéng dén viéc
diéu tri nhim muc tiéu cha yéu dya trén cich thic
xam nhép ctia SARS-CoV-2 vao co thé ngudi. Cac thu
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thé gitip cho qua trinh xAm nhép ctia SARS-CoV-2 da
dugc bao cao gom c6 ACE2 (angiotensin-converting
enzyme 2), GRP78 (mdt protein séc nhiét chaperone),
va CD147 (mot glycoprotein xuyén mang) °-8. Trong
d6 ACE2, men chuyén angiotensin 2, 1a Ging vién sédng
gid cho cdc gidi phap tiém nédng diéu tri Covid-19 va
ngin chin sy nhiém SARS-CoV-2. ACE2 déng vai
tro 1a thy thé chinh ctia SARS-CoV-2 phdi hgp véi
céc protein cu thé khac chi phdi qua trinh xdm nhép
vao bén trong té bao ngudi®*!!, Mot khi tuong tac
gitia SARS-CoV-2 va ACE2 giam di sé giam s6 lugng
virus xdAm nhiém va nhén Ién bén trong té bao. Trong
bai bdo nay, chung toi sé téng hgp vai tro ctia ACE2
trong qua trinh xdm nhiém ctia SARS-CoV-2 vao té
bao va gy bénh Covid-19. Tl day gitp cic nha khoa
hoc dinh huéng r6 hon cho cac nghién ctu diéu tri,
du phong lién quan dén ACE2.

MOI QUAN HE GIUA ACE2 VA
COVID-19

Quad trinh xAm nhiém va gy bénh ctia SARS-CoV-2
tuong ty v6i SARS-CoV '2. Qua trinh nay khéi nguén
bang cach gan viing gan thu thé (receptor binding do-
main, RBD) ctia protein S vao thu thé ACE2 trén bé
mit t€ bao ngudi. Mot vai dot bién trong viing RBD
ctia protein S d4 lam ting dang ké kha nang lién két ai
lyc ctia SARS-CoV-2 véi ACE2, cao hon 4 14n, thAim
chi ti 10 dén 20 14n so véi lién két ctia SARS-CoV véi
ACE2''71,

ACE2 la chit tuong dong cua ACE (angiotensin-
converting enzyme). Trong diéu kién sinh ly binh
thudng, ACE2 doéng vai tro quan trong chdng lai tac
dong tiéu cuc ctia hé thong renin-angiotensin (renin-
angiotensin system, RAS) - hé thong duy tri huyét ap
cang nhu cin bing ndi mo, chit dién gidi, va dich.
Trong dé, angiotensin II (Ang-II) 1a peptide tiéu biéu
nhét cia RAS, gop phén vao sy tién trién clia cic bénh
tim mach (ting huyét ap, nh6i mau co tim, suy tim).
Cd ché hoat dong ctia hé thng nay dugc tom tit nhu
sau: renin phén cit co chit angiotensinogen tao thanh
decapeptide angiotensin I (Ang-I), sau d6 ACE loai bo
acid amin & d4u cudi carboxyl ctia Ang-I tao ra an-
giotensin IT (Ang-II). Su tuong tac ctia Ang-1I véi cac
thu thé AT1 (angiotensin type 1) gay ting huyét 4p
do co mach, tai hdp thu natri ctia than, ting sinh té
bao, phan ting viém, d6ng mau. Ngugc lai, khi Ang-
11 lién két voi thu thé AT2 (angiotensin type 2) chong
lai céc tac dong néi trén clia AT1 (Hinh 1)'4. Déi
trong lai vé6i tac dong ctia ACE, ACE2 loai bo pheny-
lalanine du tin cung carboxyl trong Ang-II dé tao
thanh heptapeptide angiotensin-(1-7). Angiotensin-
(1-7) lién két voi thu thé MAS (con goi MAS1 onco-
gene, 1a mot thy thé gin véi protein G) ¢6 tic dung
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gidn mach, khang viém va chdng oxi hoa, chdng déng
mau'>1%. ACE2 ciing thily phan Ang-I tao thanh
angiotensin-(1-9) trudc khi tao thanh angiotensin-(1-
7) béi ACE. Tuy nhién, Ang-II1a co chat dugc ua thich
clia ACE2, ¢4 4i luc gép 400 1an Ang-1'718. Tai biéu
mo va co tron phé quan, angiotensin-(1-7) tuong tac
v6i thy thé gin ty thé va khéi sy chubi phan ting noi
bao tic ché protein kinase kich hoat p38 (p38 mitogen-
activated protein kinase) va cac con dudng ctia NF-kB
(Nuclear factor kappa B, mot phtic hgp protein kiém
sodt qua trinh biéu hién gene ma hda ctia cac cytokine,
chemokine). Két qua clia qua trinh nay lam gidm mtic
d0 biéu hién cdc cytokine tién viém (nhu IL-6, TNF-
a, va IL-8) va cac yéu t6 gy thodt mach bach cau
nhu ICAM-1 (intercellular adhesion molecule-1) va
VCAMS-1 (vascular cell adhesion molecule-1) 1°.

Mot chiic ning khdc ctia ACE2 13 phan cat dau cudi
ctia des-Arg9-bradykinin (DABK), mot yéu t6 gay
DABK la mot thanh phén ctia hé
théng kinin-kallikrein, hoat dong théng qua thu thé
bradykinin B1 (BKBIR) va thu thé bradykinin B2
(BKB2R). Trong d6 dang luu y la sy kich hoat cta
truc DABK/BKBIR sé phong thich cac chemokine
tién viém nhu CXCL5 (C-X-C motif chemokine 5),
MIP2 (macrophage inflammatory protein-2), KC (C-
X-C motif chemokine 1), va TNF-¢ tii biéu mo dudng
ho hép, ting tham nhiém bach cdu trung tinh, gay

viém ph6i?0.

viém va tdn thuong phéi qué muc. Do d6, gidm hoat
dong ACE2 & ph6i gép phan vao co ché bénh sinh cta
viém phéi, do thuc d4y tin hiéu qua trung gian truc
DABK / BKBIR?*?!. Nghién ctu ctia Yumiko Imai
va cong sy (2005) da chiing minh vai tro bao vé khoi
t6n thuong phéi cdp nghiém trong phdi ctia ACE2 va
thu thé AT222.

ACE2 dugc biéu hién hau hét & cac co quan ngudi véi
cdc mic d¢ khic nhau'®. ACE2 cht yéu biéu hién
trén té bao biéu mo phé nang loai II, nhung biéu hién
yéu trén bé mit t€ bao biéu mo & niém mac miéng,
mii va vom hong, cho thdy phéila muc tiéu chinh cta
SARS-CoV-2'%23, Ngoai ra, ACE2 dugc bi€u hién
nhiéu § t€ bao co tim, t&€ bao 6ng lugn gan cua thin va
t€ bao biéu mo bang quang, té€ bao biéu mo rudt cua
rudt non, dic biét 1a hoi tr‘angB. Trong khi tai phdi
binh thudng hon 80% ACE2 phéan b6 & t€ bao phé
nang loai II, phan tich mé phéi xo hod & bénh nhan
Covid-19 cho thdy ACE2 biéu hién chu yéu & t€ bao
dong mach. Diém dén dau tién ctia dong tudn hoan tu
phdila tim ly gidi cho ti1é t6n thuong tim cao ¢ nhiing
ca bénh ning va theo dong tuin hoan mau la buéc
quan trong d€ SARS-CoV-2 lay truyén cic co quan
khéc. Do d6, ngoai t6n thuong phoi, SARS-CoV-2 ¢6
thé gy tén thuong cho nhiéu co quan nhu tim, than,
gan, co xuong, hé than kinh trung uong, tuyén thugng
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thén, va tuyén gidp boi sy mat cin bing trong hé
RAS?*. Khi xdm nhiém, mét mit protein S ctia SARS-
CoV-2 lién két v6i ACE2 bé mit té bao cha va dung
hop mang sau d6 cung v6i ACE2, lam gidm biéu hién
ACE2 bé mat. Mat khac, sy nhép bao nay cang lam
tang hoat tinh phan cit ACE2 bé mit cia ADAM17
(ADAM metallopeptidase domain 17), va gay phéng
thich tién chat lién két mang clia cic cytokine tién
viém vao mau. Chinh tdc dong kép clia qua trinh xdm
nhiém dan dén gidm biéu hién trdm trong ACE2 bé
mat t&€ bao, noi ACE2 déng vai trd bao vé. Két qua
clia qua trinh gidm biéu hién 1a gidm phéan cit Ang-
IT va giam lugng angiotensin-(1-7) tao ra. Piéu nay
kich hoat con dudng RAS kinh dién (truc ACE-AnglI-
AT1) v6n da khong con sy déi trong véi con duong
RAS khong kinh dién (truc ACE2- angiotensin-(1-7)-
MAS), kéo theo sy hoat héa qua trung gian glycopro-
tein 130 ctia chdt dan truyén tin hiéu (glycoprotein
130-mediated activation of signal transducer) va chit
kich hoat phién ma 3 (activator of transcription 3).
Chudi tin hiéu nay thic ddy hoat ddong cudng d6 cao
ctua NF-kB, do d¢ ting phién ma IL 6, va gy ra con
bio cytokine?’.

Khi nhiém SARS-CoV-2, mtic d) Ang-II trong tuin
hoan ting 1én ty 1é thudn vdi tai lugng virus kem véi
tén thuong phéi cho thiy moéi lién hé truc tiép gitia
diéu hoa giam ACE2 ¢ m6 véi su mdt can bang sinh
ly ctia RAS va sy t6n thuong co quan nghiém trong &
bénh nhan Covid-19 182,

Pac diém cau tric cia SARS-CoV-2 gitip cho
qua trinh xam nhiém

SARS-CoV-2 thudc ho Coronaviridae, dugc ciu tao
tti bon protein ciu tric chinh. Loi nucleocapsid 12 sgi
RNA don (+) véi kich thudc khoang 29,9 kb dugc bao
bocbailép do nucleoprotein (N). Ngoai cung 1a 16p vo
cdu tao tit 16p do6i phospholipid véi cac protein mang
(M), protein dong gdi (E), va cac protein S (S) dinh
trén mang?’. Cac protein N, E, M gitp tao diéu kién
cho qua trinh hinh thanh cac ban sao ctia virus trong
té bao 2’7, Cac protein S con goi 13 protein gai, nho
1én bé mat 16p vo virus, dong vai tro 1a khang nguyén
clia SARS-CoV-2 va la muc tiéu phét trién cdc vaccine
chéng lai SARS-CoV-23%3!, Xung quanh céc protein
S ¢6 cac phan ti glycoprotein tuong tu nhu cac phan
tu dudng gin trén mang té bao ngudi, chinh diéu nay
khién hé mién dich kho phét hién SARS-CoV-2 khi
x4m nhép vao co thé?2, C4u tric clia protein S gom 2
tiéu phan S1va S2. Tiéu phin S1 chiia peptide tin hiéu
(SP), domain N-terminal (NTD), domain gin thu thé
(RDB), subdomain 1 (SD1) va subdomain 2 (SD2).
Tiéu phén S2 gitip cho qua trinh dung hgp mang chia

cdc thanh phan gém peptide dung hgp (FP), ciu tric
1ap heptad 1 (HR1), cdu tric ldp heptad 2 (HR2), phan
ky nudc ctia protein chuyén mang (TM) 28 (Hinh 2).
Mic du SARS-CoV-2 ¢6 su tuong dong bo gen dén
79,5 % v6i SARS-CoV nhung khéc biét chti yéu ndm
& khung doc mé ORF1la va trinh tu ma hod protein
S!. Trinh ty RBD ctia protein S phin 16n dugc bao tén
nhung nhiéu vi tri quan trong lién quan dén tuong tac
ACE2 bj thay d6i'?. Tuy nhién, diéu nay khong anh
hudéng nhiéu dén ciu tric 3D clia viing RBD do d6 co
ché tuong téc véi ACE2 ctia SARS-CoV-2 ciing giong
nhu SARS-CoV ',

Qué trinh xdm nhiém cGa SARS-CoV-2
thong qua ACE2

Tuong tdc phdn tir giira ACE2 va protein S cia
SARS-CoV-2

ACE2 ton tai ¢ dang trén bé mat t€ bao va dang
hoa tan trong mau. Trén bé mit t€ bao, cdu tric
ACE2 gém 805 acid amin, chifa phan cdu tric xuyén
mang va phin ngoai bao dinh vao mang té€ bao chat
(ectodomain). ACE2 dang hoa tan chi c¢6 740 acid
amin dugc tao thanh do enzym ADAMI17 cat phan
dinh mang cua ACE2. Trén phén ti ACE2, céu truc
nhan dién cho RBD protein S ctia SARS-CoV-2 nam
& phan ngoai mang c6 282 acid amin nén ca dang
ACE2 bé mit té bao va dang hoa tan déu c6 thé nhan
dién SARS-CoV-2. Tuy nhién, lugng ACE2 hoa tan
rdt thdp, khong thé phét hién dugc trong huyét thanh
clia nhiing ngudi khoe manh®’. Lugng ACE2 hoa
tan ting 1én & huyét thanh ngusi bénh tim mach va
tiéu duong do noéng d6 Ang-II ting cao®®. O bénh
nhan Covid-19, muc do biéu hién ctia ACE2 trén té
bao gidm trong khi n6ng dd ACE2 hoa tan ting >4, TU
d6 cho théy vai tro ti€ém ning ctia viéc do ACE2 trong
Covid-19 d€ du dodn két qua bénh. Ngoai ra, mic
ACE2 ¢6 thé cung cdp mdi lién hé gitia bénh Covid-
19 nghiém trong va cic yéu t6 nguy co khac®.

ACE?2 lién két v6i RBD cua protein S (SARS-CoV-
2) 213, Phan tich c4u tric bang kinh hién vi X-quang
va kinh hién vi dién t dong lanh (cryo-EM) cho thdy
mot phéan ti RBD lién két véi mot phan ti ACE2 12,
RBD c6 thé biéu hién & hai trang thdi tuong tGng véi
chtic ning m& (up-conformation) va déng (down-
conformation) thong qua chuyén dong gidng nhu cai
ban 16, O trang thai “déng’, tuong tc clia né véi
ACE2 bi can trg bsi cdu hinh khong gian. Viéc chuyén
déi vi tri ti cdu truc “dong” sang “md” ctia RBD boc
16 vi tri lién két thu thé, do d6 tao diéu kién thuén loi
cho tuong tac véi ACE2. Hon 16 géc acid amin trong
RBD 6 trang thdi “mé” tuong tic véi 21 gbe acid amin
ctia thy thé ACE2 dua trén cdc tuong tdc di nuédc, bao
g6m cdu néi mudi (salt bridges) va lién két hydro'!.

2448



Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Tu' nhién 2022, 6(4):2446-2456

Ruét (+phdi, tinh hoan, tir cung, tuyén RUét (+ thén, tdi mat, tinh hoan, tim, da,
gidp, ngi md, tuy xuang, ndo) bach huyét, ndo phéi)
Angiotensin I-(1-10) ACE Angiotensin I1-(1-8) ACE2 Angiotensin-(1-7)
Ph"’ T}th"ATZ Thu th& MAS
A Oi u thé ) u the
s an G meewm q N Sp | inmh
8 & ST | e
- Stress Oxi hoa e (a"f' vpertru’p v)
- Khangviém - Chéng xo hod
Angiotensinogen =
re I3 ~ 28
We-GN3, . Ganthuthé o
Gan t-Spwn O . -V e I8r

Tao thanh

o
2y

gen
AGT

vao té bao

f » A “
G
) LT
vaot€baa

Hinh 1: Suxam nhiém SARS-CoV-2 lién quan dén thu thé ACE2 anh hudng t6i hoat dong ctia hé RAS 14
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Hinh 2: C4u tric cac thanh phan SARS-CoV-2 (A) va cac protein dugc ma hoa trong bd gen clia SARS-CoV-2 (B) '/

Sau khi lién két v6i ACE2, SARS-CoV-2 di vao té bao
bang cach dung hgp truc tiép 16p vé phospholipide
clia virus v6i mang t€ bao chti'’, hoic dung hop véi
mang clia ndi bao sau khi vao t€ bao chu 7%, C6 3
loai protease tham gia vao qua trinh dung nap va xam
nhap vao t€ bao chti 1a protein convertase (furin), pro-
tease bé mat t€ bao (TMPRSS2), va protease ti nhap
bao (cathepsin) 737,

Xdm nhiém bédng cdch thirc dung hop truc
tiép théng qua ACE2 trén bé mdt té bao

6] trang thai ty nhién, protein S ton tai dudi dang
khong hoat dong, khi d6 tiéu phan S1 lién két v6i S2
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nhd bén amino acid (682-Arg-Arg-Ala-Arg-685) 12,
Lién két nay giup protein S ¢6 kha ning bi phan cit va
kha ning lay nhiém ctia SARS-CoV-2 cao hon so véi
SARS-CoV“?, Khi x4m nhiém t& bao chd, protein S
gin voi thu thé ACE2 trén bé mat té bao va dugc kich
hoat, phan ct thanh céc ti€u don vi S1 va S2 béi cac
protease ctia té bao dich bao gém furin va TMPRSS2.
Furin cét vi tri lién két gitia S1 va S2 tao thanh tiéu
don vi S1 ra khoi S2. Sau d6, TMPRSS2 cit bo hai
acid amin tai vi tri S2” d€ 1 phén peptide dung hgp
(FP) ctia SARS-CoV-23740_ Tiép theo, tiéu don vi S2
bién d6i cdu hinh do phin HR1 va HR2 tuong téc tao
thanh cu tric hinh “qua ta” 6n dinh, gdm sdu chudi
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Hinh 3: Qua trinh xam nhiém clia SARS-CoV-2 théng qua ACE2 trén bé mét té bao '/

x04n song song d6i nhau (6-HB, 6 helix bundle) din
dén sy dung hgp mang giita virus va té bao vat chi*
(Hinh 3). Ngoai ra, ACE2 hién dién & t€ bao than,
phdi, va dudng tiéu hoa cting véi TMPRSS2 lam ting
kha ning lay nhiém & céc té bao nay.

Xam nhiém bdng cdch thic dung hop tii néi
bao théng qua ACE2 hoa tan (sACE2)

Hau hét cac nghién ctu bénh hoc lién quan SARS-
CoV-2 chi tap trung vao ACE2 bé mat té bao, tac dong
ctia ACE2 hoa tan trong viéc x4m nhiém chua dugc
biét dén rong rai. Nhu da dé cap & trén, protein S
tuong tac v6i ACE2 bé mit lam gidm muc d6 biéu
hién ACE2 bé mit. Thém vao do, cach thtic nhap bao
nay con lam ting hoat tinh ADAM17, mét enzyme
phén cit ACE2 bé mit phong thich sACE2 vao méu
cang lam gidm biéu hién ACE2 bé mat t€ bao, din
téi su gidm sut trdm trong tic dong bao vé ctia RAS
6 mod. Su phan cat ACE2 trén bé mit t€ bao c6 thé
diéu chinh kha nang lay nhiém SARS-CoV-2. Nguoi
ta sti dung GW280264X dé€ tic ché hoat dong ctia en-
zym ADAM17 trudc khi lay nhiém SARS-CoV-2 vao
céc té bao HK-2. Chét nay tc ché dugc sy biéu hién
ACE2 ma khong anh hudng dén sy bi€u hién ACE2
trén bé mat t€ bao. K&t qua cing cho thiy muc do
sACE2 cang giam sé cang tic ché sy lay nhiém SARS-
CoV-241, Nghién ctiu ctia Kornilov va cong su (2020)
ciing chira ring nhiém Covid-19 dnh hudng dén cach

thic diéu hoa gidi phong sACE2 va néng do sACE2 ¢
thé tuong quan dén tinh trang qui man hé théng *2.
Vé mit ciu truc, sACE2 van chuta vi tri lién két vé6i
SARS-CoV-2 tao thanh cac phtic hgp & khoang ngoai
bao nhung lai thiéu phin xuyén mang nén khong
thé€ xdm nhap vao té bao theo cich thic nhu ACE2
trén bé mit té bao. Co ché xdm nhdp t€ bao chu
ctia SARS-CoV-2 thong qua sACE2 theo hai cach bao
gom tuong tac gitia protein S v6i sSACE2 hodc sACE2-
vasopressin. SACE2 lién két véi protein S di vao
t€ bao thong qua thu thé AT1, trong khi d6 sACE2
lién két véi vasopressin di vao té€ bao nhd thu thé
AVPRIB (arginine vasopressin receptor 1B)*!. Céc
SARS-CoV-2 tiép cén t€ bao theo co ché nay sau khi
lién két v6i thu thé mang thi 16p phospholipid cta t&
bao chu sé boc virus lai tao thanh tdi ndi bao dua vao
trong t€ bao véi su ho trg ctia ludi protein clathrin 43,
Khi da di vao bén trong t€ bao, sy dung hgp mang
xay ra gitia virus va tui ndi bao nhag cathepsin L 6 pH
thip® (Hinh 4).

Huéng phong nglta xam nhiém SARS-CoV-2
va diéu tri Covid-19 dua trén thu thé ACE2
va cac yéu té ho tro

Covid-19 13 mot vin dé stic khoe toan ciu nghiém
trong va cac nha khoa hoc trén toan thé giéi dang
tim ra cac chién lugc phong ngtia va diéu tri. Hién
tai, diéu tri triéu chiling trong cdc trudng hop nhiém
trung nhe va trong cac trudng hgp nguy cép viéc st
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Hinh 4: Qua trinh xam nhap ctia SARS-CoV-2 théng qua sACE2#!

dung oxy la liéu phép hiéu qua. Ngoai ra, c6 mot s6
bdo cdo cho thdy viéc stt dung riéng 1é va két hgp cac
loai thudc cling c6 tac dung trong diéu tri. Cac huéng
duy phong va diéu tri nham dich cht yéu dya trén ciu
tric ctia SARS-CoV-2 va co ché xdm nhiém vao té bao
chéng han nhu huéng dén thu thé ACE2, hay gidn tiép
thoéng qua cdc protease ho trg qud trinh xdm nhiém
bdi ACE2, hodc tac dong truc tiép vao protein S clia
SARS-CoV-2 noi chita phin RBD lién két v6i ACE2
(Hinh 5).

Thu thé ACE2 ctia té bao chi

Lién két cha tiéu don vi S1 véi ACE2 la diém c6t 16i
dé xam nhép vao t€ bao chu, do d6 nhiéu nghién
ctu dé xudt chién lugc diéu tri Covid-19 vdi muc
tiéu nham vao ACE2. Dung khang thé hodc pep-
tide d€ chén thu thé ACE2, hodc dung ACE2 hoa tan
clia ngudi tai t6 hgp (rhACE2) d€ gidm sy xdm nhép
clia virus qua co ché canh tranh gan két, tit d6 ngin
ngtia t8n thuong**. Tuy nhién, rhACE2 chi méi dugc
chiing minh kha ning ngin chdn nhiém SARS-CoV-
2 giai doan sém, cin c6 thém cdc bing ching lam
sang dé khing dinh vé hiéu qua diéu tri*®. Viéc st
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dung cédc rhACE2 ciing nén cén nhac 6 ngudng sinh
ly ctia ACE2 hoa tan trong huyét tuong cta co thé.
Tai n6éng do ng/ml c6 thé thuc ddy thém qud trinh
xam nhiém va lay lan ctia SARS-CoV-2. Ngugc lai,
tac dong tic ché€ sy xdm nhiém ctia SARS-CoV-2 xay ra
tai ngudng rhACE2 cao hon khoang 10-20041g/ml1*!.
Van dé nay chua c6 quan diém théng nhét ciing tuong
tu nhu viéc stt dung thudc chong ting huyét ap thong
qua ting biéu hién ACE2 béng cich ngan chidn sy co
mach qua trung gian AT1 (thuSc chén thu thé An-
giotensin ARB) hodc thudc tic ché ACE (ACEi) dé
diéu tri chuyén ning do Covid-19 '>330, Bgi thuc té
ACE2 d6ng vai tro kép trong bénh Covid-19, mot mat
viéc ting ACE2 lam ting qud trinh xdm nhiém cuaa
SARS-CoV-2, mit khac taing ACE2 lai tidng tinh bao
vé trong RAS gitp lam gidm t6n thuong phdi. Cudc
tranh luin cang dugc thuc ddy béi dit liéu 1am sang
ti Zhang va cong sy, khi ty 1é tt vong & bénh nhén
Covid-19 dung ACEi/ARB thdp hon & nhiing bénh
nhan Covid-19 khéng diing nhiing loai thudc d6*.
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Hinh 5: C4c dinh huéng trong diéu tri Covid-19 va du phong xam nhiém SARS 4

Uc ché cdc protease hé tro cho qud trinh xdm
nhiém

Su xdm nhiém ctia SARS-CoV-2 thong qua ACE2 trén
bé mit t€ bao khong thé thiéu sy hé trg cta pro-
tease TMPRSS2, furin, va protease gidng trypsin giup
phén cat protein S khdi ddu cho qua trinh dung hgp
mang cta virus. Nhiéu nghién ctiu hudng téi cac chit
tc ché protease da dugc thuc hién. Mot vai chit tc
ché furin dugc biét dén d6 la al-antitrypsin Port-
land (a-1-PDX), hexa-D-arginine(D6R), serpin pro-
teinase inhibitor 8 (PI8). Cac chit Gic ché TMPRSS2
nhu camostat mesylate, remdesivir da cho thdy tic ché
st lay nhiém SARS-CoV-2 in vitro*®. Tuy nhién, chi
nhdm t6i muc tiéu TMPRSS2 khong thé tic ché hoan
toan sy lay nhiém SARS-CoV-2 bdi qua trinh xdm
nhiém ctia SARS-CoV-2 théng qua ACE2 hoa tan con
dua vao hoat dong cua cathepsin. Cac chit tic ché
cathepsin B va L nhu E-64D, K11777 (mot chét tic ché
protease vinyl sulfone cysteine), SID26681509 ¢ tac
dung trong viéc ngin chin sy lay nhiém SARS-CoV-2
in vitro*S.

Bdt hogt protein S

Protein S dong vai tro quan trong trong viéc xam nhap
clia virus vao té bao chu. Bét hoat protein S khién cho
SARS-CoV-2 khong gin vao ACE2 1a muc tiéu ctia cac
liéu phap phong ngtia va diéu tri. Hién nay, hau hét
cac khang thé trung hoa, chit tic ché virus, va vaccine
déu dugc phat trién dya trén RBD ctia protein $%°.
Ngoai ra, tic ché sy hinh thanh 16i dung hgp 6HB bing
EK1C4, lipopeptide, v6i mot géc cholesterol cling da
dugc chting minh .

KET LUAN

Covid-19 1a mét dai dich va gy ra hang triéu ca ti
vong. DE€ giam thiéu tinh trang chuyén ning va tu
vong, doi hoi sy sén c6 nhanh chéng va hiéu qua cta
vaccine, thudc diéu tri. Viéc phét trién vaccine, thudc
diéu tri hay thu6c khéng virus hiéu qua can phai dugc
thuc hién s6m nhét. Trong do, xdc dinh cac muc tiéu
sinh hoc it bi anh hudng bédi cdc dot bién véi hoat tinh
phd rong chong lai virus corona (dién hinh la thu thé
ACE2), c6 thé din dén sy hinh thanh thudc phén tu
trong tuong lai, ¢ tinh an toan, thich hop st dung lau
dai.
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DANH MUC TU VIET TAT

3-CL pro 3-Chemotrypisn -like protease
6-HB 6-Helix bundle

ACE Angiotensin-converting enzyme-2
ACE2 Angiotensin-converting enzyme
ACEi Angiotensin-converting enzyme inhibitor
ADAM17 A disintegrin and metalloprotease 17
Ang-I Decapeptide angiotensin I

Ang-1I Angiotensin II

ARB Angiotensin receptor blocker

AT1 Angiotensin type 1 receptor

AT?2 Angiotensin type 2 receptor

AVPRI1B Arginine Vasopressin Receptor 1B
BKBIR Bradykinin B1 receptor

BKB2R Bradykinin B2 receptor

CD147 Cluster of differentiation 147
Covid-19 Coronavirus disease 2019

CXCL5 C-X-C motif chemokine 5

D6R Hexa-D-arginine

DABK Des-Arg9 bradykinin

DMV Double membrane vesicle

E-64D Aloxistatin

EK1C4 EK1-derived lipopeptide

ER Endoplasmic reticulum

FL Fusion loop

GRP78 78-kDa Glucose-regulated protein
GW280264X Inhibitor of of the metalloproteinase
ADAM17

HK-2 Proximal tubular cell line derived from a nor-
mal human adult male kidney

HR1 Heptad repeat 1

HR2 Heptad repeat 2

ICAM-1 Intercellular adhesion molecule-1
IL-6 Interleukin-6

IL-8 Interleukin-8

K11777 Pan-Cathepsin inhibitor
KCC-X-C motif chemokine 1

MAS MAS receptor (MASI oncogene)
MERS-CoV Middle East respiratory syndrome coro-
navirus

MIP2 Macrophage inflammatory protein-2
mRNA Messenger Ribonucleic acid

NEF-kB Nuclear factor kappa B

nSP Nonstructural protein

NTD Domain N-terminal

PI8 Serpin proteinase inhibitor 8

PL-pro Papain-like protease

pplab Polyprotein 1ab

Protein E Envelope protein

Protein M Membrane protein

Protein N Nucleoprotein

Protein S Spike protein
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RAS Renin-angiotensin system

RBD Receptor binding domain

RdRp RNA dependent RNA polymerase

rhACE2 Recombinant human angotensin-converting
enzyme 2

RNA Ribonucleic acid

RTC RNA replicase-transcriptase complex

S1 Sub unit 1

S2 Sub unit 2

sACE2 Soluble ACE2

SARS Severe acute respiratory syndrome

SARS-CoV Severe acute respiratory syndrome coro-
navirus

SARS-CoV-2Severe acute respiratory syndrome coro-
navirus 2

SD1 Subdomain 1

SD2 Subdomain 2

SID26681509 Cathepsin L inhibitor

SP Signal peptide

TM Transmembrane protein

TMPRSS2 Transmembrane serine protease 2

TNF-o Tumor necrosis factor alpha
VCAM-1Vascular cell adhesion molecule-1

WHO World health organization

o-1-PDX a1-Antitrypsin Portland variant

XUNG POT LOI iCH

Céc tac gia cam két khong c6 xung dot lgi ich.

PONG GOP CUA CAC TAC GIA

Céc tac gid D6 Thi Kim Yén, Nguyén Thanh T4n, va
Duong Ngoc Diém viét, t6ng hop, va chinh stia ban
thao. Céc tdc gid Nguyén Thi Nguyét Thu, va Tran
Vén Hiéu tham gia chinh stta bao thao. T4t ca cac tac
gia dong y véi ban thao cudi cling khi ndp.
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The role of angiotensin-converting enzyme 2 (ACE2) in
SARS-CoV-2 (severe acute respiratory syndrome Coronavirus-2)
infection process

Do Thi Kim Yen', Nguyen Thanh Tan?*3, Duong Ngoc Diem', Nguyen Thi Nguyet Thu', Tran Van Hieu?3""

ABSTRACT
SARS-CoV-2 can cause severe acute respiratory illness and multi-organ injury. Angiotensin-
e converting enzyme 2 (ACE2) is an important enzyme of the renin-angiotensin system (RAS), which
Use your smartphone to scan this is the main receptor for entry of SARS-CoV-2 into host cells. Both cell surface ACE2 and soluble
QR code and download this article ACE2 (sACE2) can interact with the receptor binding domain (RBD) in SARS-CoV-2 S protein. After
binding to cell surface ACE2, SARS-CoV-2 enters host cells by direct fusion of the viral with host
cell membranes with the support of host's TMPRSS2 (transmembrane erine rotease 2) and furin. In
contrast, SACE2-bound SARS-CoV-2 enters host cells through AT1 (Angiotensin type 1 receptor) and
AVPR1B (arginine vasopressin receptor 1B). The entery process strongly down regulates membrane-
bound ACE2, promoting an activation of the canonical pathway of RAS (ACE-Ang II-AT1 receptor
axis). Consequently, this promotes an intense activity of NF-kB (nuclear factor kappa B), which in
turn increases the transcription of IL-6, and triggers the cytokine storm. Moreover, the decreasing
of ACE2 function in lung leed to the activation of DABK/BKB1R axis signaling, contributing to the
pathogenesis of acute lung inflammation. This review summarizes information about the role of
ACE2 in SARS-CoV-2 infection and Covid-19, also the research directions for prevention and treat-
ment of Covid-19 which based on ACE2.
Key words: SARS-CoV-2, Covid-19, angiotensin-converting enzyme 2, ACE2, SACE2, TMPRSS,
AVPR1B

'Pasteur Institute in Ho Chi Minh City
University of Science, Ho Chi Minh City
*Vietnam National University Ho Chi
Minh City

Correspondence

Tran Van Hieu, University of Science, Ho
Chi Minh City

Vietnam National University Ho Chi Minh
City

Email: tvhieu@hcmus.edu.vn

History

e Received: 23-2-2022

o Accepted: 05-01-2023

e Published: 15-01-2-2023

DOI : 10.32508/stdjns.v6i4.1169

‘ '.) Check for updates

Copyright

© VNUHCM Press. This is an open-
access article distributed under the
terms of the Creative Commons
Attribution 4.0 International license.

‘ Cite this article: Yen D TK, Tan N T, Diem D N, Thu N T N, Hieu T V. The role of angiotensin-converting

cEE——— enzyme 2 (ACE2) in SARS-CoV-2 (severe acute respiratory syndrome Coronavirus-2) infection pro-
VNUHCM PRESS cess. Sci. Tech. Dev. J. - Nat. Sci.; 2022, 6(4):2446-2456.

)

2456


https://crossmark.crossref.org/dialog/?doi=10.32508/stdjns.v6i4.1169&domain=pdf&date_stamp=2023-1-15
http://stdjns.scienceandtechnology.com.vn/index.php/stdjns/article/view/1169

	Vai trò của angiotensin-converting enzyme 2 (ACE2) trong quá trình xâm nhiễm của SARS-CoV-2 (severe acute respiratory syndrome Coronavirus-2)
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