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KHOA HOC SUC KHOE
MOT SO HIEU BIET VE CAU TRUC CUA CORONAVIRUS

MAI NGUYET THU HONG'*, VUONG BAO THY!
Tom tit
Virus Corona da vuot qua hang rao ky chzj loai va gay viém phéi n} vong o
nguoi bat dau tir thé ky 21. Virus Corona van tién hoa Cac yeu 16 vé cdu truc
gen, cdu triic protein gai ciing nhe tdc dong cua yéu t6 dich té hoc va cdc yéu
16 lién quan khdc sé tiép tuc dira dén sw xudt hién nhirng virus Corona méi
khdc. Bai viét cung cdp mét s6 hiéu biét vé cdu triic ciia virus Corona va cdc
théng tin nay cé thé tiép tuc dwoc cdp nhdt khi cdc co quan nghién civu cong
b6 nhitng két qua méi hon.
Tir khéa: Coronavirus, SARS-CoV=-2, bién thé

Abstract

Coronaviruses have crossed the host-species barrier and caused fatal pneumonia
in humans starting in the 21st century. Coronaviruses are still evolving. Genetic
factors, spike protein structure as well as the impact of epidemiological and
other related factors will continue to lead to the emergence of other new
corona viruses. This article provides some insights into the structure of the
Coronaviruses, and this information may continue to be updated as more
research institutions release new findings.

T khoa: Coronavirus, SARS-CoV-2, Variant of concern

Mé diu

Virus Corona da vugt qua hang rao ky
chi1 loai va gay viém phdi tir vong & ngudi bt
dau tir thé ky 21: hoi ching viém duong ho hap
cép tinh do ching virus Corona (SARS-CoV),
hoi chimg viém duong hé hap Trung Dong
(Middle-East respiratory syndrome coronavirus)
@ (MERS-CoV), va SARS-CoV-2(%.

1. Dich t& hoc

SARS-CoV bung phat & Guangdong -
Trung Qudc nam 2002 va lan rong ra nam
chau luc qua duong du lich hang khong gay
nhiém 8.098 va tir vong 774 ngudi. Nam 2012,
MERS-CoV bung phat & Arabian Peninsula va
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1a van d@ 16n cta stic khoe cong ddng, da lan
rong dén 27 qudc gia, gay nhidm 2.494 nguoi.
Mot loai virus Corona khac chua dugc biét
dén 1a SARS-CoV-2 duoc phét hién vio thang
12 nam 2019 tai Wuhan, Hubei — Trung Qudc
va da dugc giai trinh tu gen va phan 1ap vao
thang giéng nam 202077,

SARS-CoV-2 ¢6 lién quan dén tran
dich viém phdi khong dién hinh dang xay
ra (Covid-2019) va anh huong dén trén
753.479.439 nguoi va da gay ti vong cho
trén 6.812.798 nguoi va anh huong dén hon
200 qubc gia va vung lanh thé trén toan cu
tinh dén ngay 31/01/2023.

Té chte Y Té Thé Gidi da cong bd SARS-
CoV-2 14 virus gy dai dich trén toan cau vao
ngay 11 thang 3 nam 2020. Theo trang thong
ké truc tuyén worldometers.info, tinh dén
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sang ngay 31/01/2023 (gio Viét Nam), thé gidi
ghi nhan c6 tong cong 753.479.439 ca nhiém
COVID-19, trong d6 6.812.798 ca tir vong va
da tiém dugc 13.156.047.747 lidu vécxin®D.

2. Céu tric virus

Tim hiéu vé ngudn gbc ciia SARS-CoV-2,
ngudi ta thay mot sé virus ¢6 mdi lién quan,
d6 1a MERS-CoV dugc cho 14 ¢6 ngudn gdc tir
doi, nhung vat chu chtra virus gy lay nhiém
cho nguoi van chua rd® /2.

Cé hai virus SARS-CoV va SARS-CoV-2
c¢6 nhiéu diém tuong dong va déu co ngudn
gbc tir doi” 2% 2. Trong khi d6 cay huong va
loai cho racoon da dugc cong nhan 1a vat chu
trung gian dé truyén bénh SARS-CoV gitta doi
vanguoi®?, nhung véi SARS-CoV -2 vit chu
trung gian van chua dugc xac dinh chic chan.

Su lan toa tai phat cua virus Corona &
ngudi cling v6i vide phét hién nhiéu Coronavirus
& doi, bao gdm nhiéu virus Corona lién quan
dén SARS (SARSr-CoV), cho thiy viéc lay
truyén bénh tir dong vat sang ngudi trong twong
lai c6 thé van con phic tap.

Vé mat twong dong, virus SARS-

CoV-2 chira® '¥:

«50% ma gen twong dong véi ching
virus MERS-CoV;

«79,5% ma gen twong dong so véi ching
virus SARS-CoV;

« 96% mi gen twong dong so véi ching
virus Corona dugc phat hién trong doi, dac
biét 1a doi méng ngua;

«99% mi gen twong dong so véi chung
virus Corona c6 trong loai Té té

Diéu nay cho thay ngudn gdc cta virus
la ¢ loai té t€ hodc loai doi.

Khi so sanh bd gen cua ca alpha va
betacoronaviruses (ho Coronaviridae) hai
dac diem dang chu y cia bd gen SARS-CoV-2
nhu sau:

(i) Dya trén mé hinh cau tric va cac thi
nghi¢m, SARS-CoV-2 duong nhu dugc toi uu
hda cho lién két véi thu thé ACE2 cua con nguoi;

(ii) Protein ting dot bién (S) ciia SARS-
CoV-2 ¢6 vi tri phan cét polybasic (furin) tai
ranh gi6i S, va S, thong qua viéc chén thém
vao muoi hai nucleotide.

Order Nidovirales d
v
Family: Coronaviridae
v
Subfamily: Coronavirinae
A
v v v
Genus: a-CoVs p-CoVs -CoVs 6-CoVs
v v v v
Species: HCoV-229E HCoV-NL63 HCoV-OC43 HCoV-HKU1 SARS-CoV MERS-Co\ SARS-CoV-2
Open in a separate window
Fig. 1

Classification of coronaviruses (ICTV).

So d6 1: Pha hé caia virus SARS-CoV-2
Nguon: Clin. Epidemiol. Glob. Health 2021 April- June; 10: 100694
(Order: B9, Family: Ho, Subfamily: Phan ho, Genus: Giéng, Species: Loai)
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Ngoai cac virus gay bénh nang nhu
SARS-CoV, MERS-CoV va SARS-CoV-2, tit
ca virus con lai déu thudc gidng Coronavirus.
Bén loai virus Corona gy bénh nhe & nguoi:
HCoV-0OC43, HC1V HCoV-NL63 va HCoV-
229E @12,

Virus Corona thudc gidng virus cé vo,
120-160nm, cau tric gen khong phan doan,
RNA soi1 don, cuc duong, 27-32kb, adenyl
héa & dau 3’ tan cing, Nucleocapsid xodn
kép co6 kich thudc 9-11nm, cé hinh vuong
mién? 7.

SARS-CoV
8a
o4 ORFia [ s [a] W] [~ ]
ORF1b | 3a ||E B Uhu
7b 8b 9b

Hinh 1: CAu tric gen cia virus
Nguon: Adapted with permission from Lai MMC, Perlman S, Anderson LJ:

Coronaviridae. In Knipe DM, Howley PM [editorsin- chief]. Fields Virology, 5th ed.
Lippincott Williams and Wilkins, 2007

Cau truc protein gom c6: nucleocapsid

tuong tac véi nucleocapsid, gai glycoprotein

(N) phosphoryl hoa 50-60kDa, glycoprotein S 180-220 kDa tao nu hoa hinh vuong mién

mang (M) 20-35 kDa, nam trong 16p lipid kép,

Spike-Protein (S) —\ %X

Membran-Protein (M) ——=
c:

Envelope-Protein (E)
”I |

(diém nho 20nm trén bé mit vo).

Lipiddoppelschicht

u Nukleocapsid-
<~ __ Protein (N)
6 N '
Einstrangige RNA
ﬁ‘@ .‘.:
Y] GRAFIK

Hinh 2: Cau truc virus Corona

Ngu(“)n: Haneen Amawi, Ghina’a I Abu Deiab, Alaa A A Aliabali, Kamal Dua &
MurtazaM Tambuwala. May, 2020. COVID-10 pandemic: an overview of epidemiology,
parthenogenesis, diagnostics and potential vaccines and therapeutics. Therapeutic Delivery.
Reprintes@future-science.com

(Spike-Protein (S): gai protein S, Membrane-Protein (M): Protein mang (M), Envelope-
Protein (E): Protein vo (E), Lipiddoppelschicht: mang lipid, Nukleocapsid-Protein (N):
Protein nucleocapsid, Einstranngige RNA: nhan RNA)
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Virus Corona xam nhép vao té bao ky
chu thong qua glycoprotein xuyén mang
(S). Glycoprotein xuyén mang tao thanh céc
homotrimers nho ra khoi bé mat virus®”.
Glycoprotein S bao gdm hai tiéu don vi 1a
tiéu don vi S, lién két v6i thu thé trén bé mat
té bao ky chu; va tiéu don vi S, ¢6 chirc néng
hop nhat mang té bao virus va mang té bao
ky chu®.

SARS-CoV-2 S

ey
g
$S: subunit
SARS-CoV S
D E {éf?; F
5, b ¢
" o 4 A
ok
o :
S1 subunit . 2 %
N
iy
3

Sz subunit

Hinh 3: Glycoprotein S Subunit:
ban don vi

Nguon: Kirchdoerfer R. N., C. A.
Cottrell, N. Wang, J. Pallesen, H. M. Yassine,
H. L. Turner, K. S. Corbett, B. S. Graham,
J. S. McLellan, A. B. Ward 2016. Pre-fusion
structure of a human coronavirus spike protein,
Nature, 531 (2016), pp. 118-121.

Déi véi nhiéu virus Corona, glycoprotem
S bi phan cét ¢ ranh gidi giita cac tiéu don vi
S,vas,, noi ton tai lién két khong dong hoa tri
trong qua trinh tién hoa mang cia virus’” 27.
Phan xa cia tiéu don vi S, ¢6 chia vung lién
két VO’l thy thé trén bé mat te bao ky chu va gop
phan 6n dinh trang thai tién hoa mang cua tiéu
don vi S, khi SZ, gin vao mang té baq ky Ch}l
tai vi tri ¢6 hé thong hoa mang?”?”. Doi voi tat

ca cac virus Corona, glycoprotein S tiép tuc bi
phén cat boi cac protease cta ky ch tai vi tri S,
S, nam ngay tha trén cua peptide hoa rr}éng( 22
7 Sy phan cat nay hoat hoa protein can cho
phan tmg hoa mang thong qua nhiing thay d6i
vé hinh dang khong thé héi phuc duge516:29),

Nhu vay, virus Corona xam nhap vao cac
té bao nhay cam 1a mot qua trinh phc tap doi
hoi phai ¢ su phdi hop ctia qua trinh lién két
giifa virus va thu thé trén bé mit té bao ky chu
va qua trinh phan giai glycoprotein S dé thuc
day su hoa mang giira virus va té bao ky chu’?.

Céc virus Corona gay dich dia phuong
0C43 va HKU1 lién két ving S (S*) vai
5-N-acetyl-9-O-acetyl-sialoside trén
glycoprotein S v6i glycolipid trén bé mit té
bao ky chii dé xAm nhép vao té bao nhay cam
@) Trong khi d6, MERS-CoV S lai sir dung
ving A (S*) dé nhan biét cac thu thé sialoside
non acetyl hoa, thy thé nay c6 kha nang thuc
day su lién két ciia ving B (SB) véi thu thé xam
nhap la dipeptidyl-peptidase 4%

SARS-CoV va mét s6 virus Corona lién
quan dén SARS (SARSr-CoV) tuong tac truc
tiép véi enzyme chuyén ddi angiotensin 2
(ACE2) théng qua S® dé x4m nhap vao té bao
dich. Vi glycoprotein S ctia virus Corona tiép
xuc voi bé mit té bao ky chi va 1a vi tri trung
gian dé xAm nhap vao té bao ky chi, nén né 1a
muc tiéu chinh cua su trung hoa khang thé (abs)
khi nhiém virus va la di twong ciia cac phuong
phap diéu tri va nghién ctru vicxin.

Céu tric S- trimer dugc phan bd rong ri
v6i cac glycan lién két N, rat quan trong cho
viéc tao nép gap chinh xac va diéu hoa kha niang
tiép can véi protease cuia ky chil va khang thé
trung hoa?* 29, Khang thé trung hoa duoc tao
ra tir mot s6 rat hiém hoi cac té bao B ky uc
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ctia nguoi bi nhiém SARS-CoV© hogc nhiém
MERS-CoV® v3 canh tranh tic ché khong cho
cAu truc glycoprotein SP cuia virus gan vao thy
thé trén bé mat té bao ky chu@?.

Ngoai ra, con ¢ co ché lién két khac giita
SARS-CoV-2 va té bao ky chu 1a vai trd cuia

Angiotensin Angiotensin SARS-CoV-2

n 17
AL
""V «»«»#

ACE2. SARS-CoV-2 S® tuong tac voi ACE2
(hACE2) ¢ nguoi c6 ai luc tuong duong voi
SARS-CoV SB tir cac chuing virus lién quan
dén dich 2002-2003 (tirc 13, lién két i luc
cao voi hACE2). ACE 13 enzyme chuyén doi
angiotensin.
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Hinh 4. Su lién két giira virus SARS-CoV-2 va ACE2

Nguon: Epub 2020 Apr 30. SARS-CoV-2 receptor ACE2-dependent implications

on the cardiovascular system: From basic science to clinical implications. Sonja
Grof3 !, Christopher Jahn', Sarah Cushman', Christian Bér?, Thomas Thum?

Vung lién két véi thy thé (Receptor-
binding domain - RBD) trong protein tang
dot bién cua cac virus Corona lién quan dén
SARS-CoV-2 va SARS ciing 1a phan bién
d6i nhat trong bd gen cua virus. Sdu ving
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trong RBD ¢6 1& rat quan trong dé lién két
v6i thy thé ACE2 cuia con nguoi va xac dinh
ky chu. Nam trong sé sau ving nay bi dot
bién 6 SARS-CoV-2 va gibng dén 96% so
voi trinh ty gen RaTG13 dugc phén lap tu
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doi. Ngoai ra, mot s6 ving chinh trong RBD
cia SARS-CoV-2 khac vé6i nhitng diéu dugc
mo ta trude day va duoc toi vu cho lién két
v6i thu thé ACE2 ciia nguoi. Cac dic diém
bo gen ciia SARS-CoV-2 phén nao c6 thé giai
thich tinh Iy nhidm va kha nang truyén bénh
cua SARS-CoV-2 ¢ nguoi®> b,

Pang cht y hon, vé su bién ddi gen clia
virus SARS-CoV-2, cac nghién ctru tai mot
s6 nudc da xac dinh c6 cac bién chung cia
virus SARS-CoV-2, khéc véi chung cta virus
duoc xac dinh tai Vi Han, Trung Qubc® V-

3. M{t so bién thé can quan tim cua
virus

Khi virus nhan 18n, dot bién ngﬁu nhién
phat sinh trong b gen. Mot dong virus Corona
tich Iy mdt hodc hai dot bién ngau nhién mdi
thang. Mot s6 dot bién khong anh huong dén
protein ctia virus Corona, nhung cac dot bién
khac c6 thé thay doi hinh dang cac protein.
Qua chon loc tu nhién, dot bién trung tinh
hoac co loi duoc truyén tir thé hé nay sang
thé hé khéac, dot bién o hai cho virus thuong
mat di.

Dot bién & Anh>: mot bién thé virus
Corona dugc béo céo 1an dau tién & Anh
c6 17 ddt bién thay doi hodc maét axit amin
trong protein cia virus. Bién thé nay dugc
Public Health England dat tén la Variant of
Concern 202012/01, va 1a mot phan cta dong
coronavirus B.1.1.7.

Céc d6t bién ¢ gai glycoprotein:

o Dt bién gai N501Y: rit quan trong
giup virus Corona B.1.1.7 dé& lay lan hon.
Axit amin tht 501 trong protein dot bién
chuyén tir N (asparagin) sang Y (thyrosine).
Dot bién N501Y tinh chinh hinh dang manh

ghép, cho phép manh ghép vura khit hon va
ting kha ning 1y nhiém thanh cong.

Top view of the coronavirus spike,
showing the NS01Y mutations

N501Y mutation

Hinh 5: Dot bién gai N501Y
Ngudn: Jonathan Corum and Carl Zimmer.

Inside the B.1.1.7 Coronavirus Variant. Jan.
18, 2021- New York Times

(Top view of the coronavirus spike showing
the N501Y mutations: Dot bién N501Y)

o Dot bién dan trong dong B.1.1.7 mdt
di acid amin thir 69 va 70: Mat axit amin thi
69 hoic 70, virus Corona 1ay nhiém sang cc
té bao d& dang hon. C6 thé virus thay d6i hinh
dang gai protein theo cach ma khang thé khé
gin vao hon.

Location of the HE9-V70 deaton

The Spike H69-V70 Deletion

) H69-V70 deletion
=0 Y144/145

Coronavirus
spike gene,
B1A7

N501Y mutation
A570D

P681H

T716

S982A

D1118H

Hinh 6: Dot bién mat a.a 69-70

Nguon: Jonathan Corum and Carl
Zimmer. Inside the B.1.1.7 Coronavirus
Variant. Jan. 18, 2021- New York Times
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o Dot bién mét axit amin thir 144 hodc
145 trong gai protein. Tén cta dot bién bét
nguodn tir hai tyrosine (Y) & cac vi tri 144,
145 trong protein. Gidng nhu mat H69 —
V70, Y144/145 x4y ra & ria cua gai. Dot
bién ciing lam cho khang thé khé lién két vao
coronavirus hon.

Location of the Y144/145 deletion

[rhe Spike Y144/145 Deletion

0 H69-V70
-—0 Y144/145
deletion

Coronavirus
spike gene,
B.1.1.7

lineage

Hinh 7: Dot bién mat a.a 144/145

Ngudn: Jonathan Corum and Carl
Zimmer. Inside the B.1.1.7 Coronavirus
Variant. Jan. 18, 2021- New York Times

o Dot bién thay déi mér axit amin tir P

MRFLVFLGIITTVAAFHQECSLOSCTQHOPYVVDDPCPIHFYSKWYIRVGARKSAPLIE
LCVDEAGSKSPIQYIDIGNYTVSCLPFTINCQEPKLGSLVVRCSFYEDFLEYHDVRVVL

DFI

Coronavirus

thanh H trén gai coronavirus.

Location of the P681H mutation

The Spike P681H Mutation

NS0LY
ASTOD

P681H mutation
716l

spike gene,
1.7

lineage

S982A

Hinh 8: Dot bién thay d6i mot axit amin
tir P thanh H trén gai coronavirus

Nguon: Jonathan Corum and Carl
Zimmer. Inside the B.1.1.7 Coronavirus
Variant. Jan. 18, 2021- New York Times

o Dot bién dung tai acid amin Q cua

ORF8: ORF8 thuong chi dai 121 axit amin.
Khi t& bao bi nhiém tao ra protein ORFS, no
s€ dung lai ¢ dot bién nay va dé lai mot géc

chi dai 26 axit amin.

The ORF8 protein

jut a B.1.1.7 mutation changes the 27th amino acid from Q to a

Hinh 9: Pjt bién dirng tai acid amin Q ciia ORFS

Ngudn: Jonathan Corum and Carl Zimmer. Inside the B.1.1.7 Coronavirus Variant.
Jan. 18, 2021- New York Times

o Dot bién thay dbi acid amin tir R thanh
Ivay thanh C

o Dot bién D614G: mot trong nhiing
dot bién dau tién 1a D614G. Xuat hién
sém & Trung Qudc, gitp virus lay lan dé
dang do ai lyc cao voi ACE-2 va né tranh
hé mién dich.

74|56 30 nim 2023

Phdt hién va lay lan cua B117

B.1.1.7 lan dau tién dugc phat hién tai
Vuong qudc Anh vao cudi thang 11 nhung
bang chimg dau tién cé tir ngay 20 thang 9,
trong mau tr mot bénh nhan gén London.
B.1.1.7 lay truyén cao hon 50% so v6i bién
thé khéc.
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B.1.1.7 khong gay ta vong nhiéu
hon virus Corona khac, nhung gay ra rat
nhiéu bénh nhiém trung dan dén nhiéu ca
tir vong hon.

Dot bién & Nam Phi®

o Bién thé 501Y.V2 lay lan cao hon
50% so vé&1 chung virus trude. Ba 1ay trén 20
qudc gia. Khac bién thé du tién duoc tim thay
& Anh va Brazil. Bién thé ndy giy lan song
dai dich COVID-19 thir hai & Nam Phi, trén
21.000 ca mdi ngay vao dau thang 1, cao hon
so véi dot dau tién.

o Bién thé 501Y.V2 1a mét phan cua
dong B.1.351.

o C6 tam dot bién lam thay doi axit
amin, trong d6, dot bién N501Y, gitip virus dot
bién bam chit hon vao té bao nguoi.

o Ba do6t bién duoc quan tam
dac biét: K417N, E484K, N501Y
Nam dot bién it quan tam hon: L18F, D80A,
D215G, R2461, A701V

L18F mutation

D80A
D215G
R246

N501Y
Not attached
1o recenti

Attached
K417N
E484K
N501Y mutation

A701V

Hinh 10. Pt bién & Nam Phi

Ngudn: Jonathan Corum and Carl
Zimmer. Inside the B.1.1.7 Coronavirus
Variant. Jan. 18, 2021- New York Times

Dot bién & An P dong B.1.617 @)

o Dot bién kép, E484Q va L452R. Pho
bién & An Do (Mabharashtra, Delhi, Punjab).
E484Q tuong tu E484K (Brazil va Nam Phi).
L452R: Maharashtra, mot s6 vu dich &
California.

o B.1.617 ¢6 13 @t bién, thay dbi trong
ma hoa protein. Ba d6t bién tai vi tri peplomer.
E484Q: vi tri 484, thay acid glutamic thanh
glutamin, tang ai lyc lién két voi hACE2,
ting kha ning né tranh hé mién dich cua
vét chu.

o L452R: vi tri 452, d6t bién thay
leucine thanh arginine, tdng ai luc protein dot
bién véi receptor ACE2 va giam kha ning nhan
biét ctia hé mién dich.

o P681R: vitri 681, dot bién thay prolin
thanh arginine, tang lay nhiém & cap do té bao
bang cach tach protein S tién than thanh S1/
S2 hoat dong.

Ca hai bién thé déu thay ddi ciu tric
protein dot bién, gin két véi té bao nguoi
hiéu qua hon va nhan 1én nhanh hon, dan
dén thoat khoi hé mién dich va tang kha
ning lay nhiém.

Bién thé Omicron 1a mot bién thé
ctia SARS-CoV-2, 1an dau tién dugc bdo céo
cho Té chirc Y t& Thé gidi (WHO) tir Nam
Phi vao ngay 24 thang 11 nam 2021. Vao ngay
26 thang 11 nam 2021, WHO da chi dinh day
13 mot bién thé can quan tam va dit tén nd
theo Omicron, chir thu 15 trong bang chir cai
Hy Lap™¥.

Tinh dén ngay 4 thang 1 ndm 2022, bién
thé da dugc xac nhan & hon 100 qudc gia, va &
tat ca cac luc dia ngoai trr Nam Cuc. T chirc
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Y té Thé gidi udc tinh rang vao giita thang 12,
Omicron c6 kha nang lay nhiém trong hau hét
cac nudc trén thé gidi, cho du ho da phat hién
nd hay khong®> 3%,

Bién thé c6 mot sb luong 16n cac dot
bién, trong d6 c6 mot sb dot bién dang duoc
quan tam. 32 dot bién anh huong dén protein
la nhitng muc tiéu khang nguyén chinh ctua
cac khang thé tao ra do nhiém tring va cia
nhiéu loai vic-xin duogc st dung rong rai.
Nhiéu dot bién trong s6 d6 da khong duogc
quan sat thdy & cac chung khac. Bién thé

nay duogc dac trung bdi 30 amino acid thay
ddi, ba doan cit nho va mot phe‘in chén nho
trong protein dot bién so véi virus ban dau,
trong d6, c6 15 phan nam trong ving lién két
thy thé (phan gbc 319-541). Bién thé ciing
thay d6i mot sb cu triuc gen va mat di mot
s6 vung gen khac®. Pang chu y, bién thé
c6 ba dot bién tai vi tri phan cat furin (furin
cleavage site). Vi tri phan cat furin lam tang
kha ning lay nhiém SARS-CoV-2. C4c dot

bién theo vung gen nhu sau®®?:

Bang 1: Gen va acid amin cuia cac dgt bien Omicron

Gen

Protein gai

A67V,A69-70,T951, G142D, A143-145,A211, L2121, ins214EPE, G339D,
S371L, S373P, S375F, K417N, N440K, G446S, S477N, T478K, E484A,
Q493K, Q498R, N501Y, Y505H, T547K, D614G, H655Y, N679K, P681H,
N764K, D796Y, N856K, Q954H, N969K, LO8IF

Acid amin

ORFlab
nsp3 K38R, V10691, A1265, L12661, A1892T
nsp4 T4921
nsp5 P132H
nsp6 A105-107, A189V
nspl2 P323L
nspl4 142V
Protein vo TI1

Protein mang D3G, QI9E, A63T

Ngudn: UK Security Agency 2021. SARS-CoV-2 variants of concern and variants
under investigation in England Technical briefing 29. 26 November 2021

T6 chirc Y Té Thé Gidi da luu y mot sd chung Omicron can quan tim sau day©:
- BA 2 — Nam Phi phat hién thang 11/2021, 1ay truyén qua cong dong

- BA 1 — Nam Phi phat hién thang 01/2022, 14y truyén qua cong dong

- BA 5 — Nam Phi phat hién thang 02/2022, dang tiém an
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Bang 2: Mt s6 dot bién cin quan tim

Téac Tac
on dong  dong Lay
-éng dénkha déndp nhibm
ning  nang trong
mién  ciia  chiu Au
dich bénh
Omicron [BA.2 |[Nam Phi |(y) 11/2021 |Gia tang |Gia ting |Giam |Cong dong
L452R Khong Khong
Omicron |BA.4 |Nam Phi [L486V [01/2022 |c6 bang|Gia tang|co bang|Cong dong
R4930 chung chimg
L452R Khong Khoéng
Omicron |[BA.5 |Nam Phi |L486V [02/2022 |c6 bang|Gia ting|co bang|Thé dn
R4930 ching chimg

Nguodn: UK Security Agency 2021. SARS-CoV-2 variants of concern and variants
under investigation in England Technical briefing 29. 26 November 2021

Két ludn

Virus Corona van tién hoa. Cac yéu tb
vé cdu triic gen, cdu tric protein gai ciing
nhu tac dong cua yéu t6 dich té hoc va céac
yéu t6 lién quan khac sé& tiép tuc dua dén
su xuét hién nhiing virus Corona moi khéc.
Bai viét trén day chi 1a mot dong gop rat
nho vé cdu tric cia virus Corona va cac
thong tin nay c6 thé tiép tuc duoc cap nhat
khi cic co quan nghién ctru cong bd nhiing
két qua mai hon.
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