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Tom tat

SARS-CoV-2 dang lay lan nhanh chong gay nguy hai vé tinh mang, sac khoe va kinh ~ Nhan 17.02.2022
té toan cau. Dén dau nam 2021, cac chién lugc tiém vaccine COVID-19 va thuéc hd  Puoc duyét 28.03.2022
trg diéu tri da dwoc nhiéu qudc gia thuc hién va nghién ctru, song song d6 1a su bién  Congbd  06.04.2022
d6i di truyén dé khang lai thudc va vaccine cia SARS-CoV-2 nham ton tai va lay

nhiém. Céac bién ching SARS-CoV-2 méi va nguy hiém lién tuc duge cong bd boi

WHO nhu Alpha, Beta, Gamma, Delta, Eta, Iota, Kappa, Lambda, Mu va nhiéu bién

chung chua duge dat tén. Do d6, nghién ctru V& phan tich da dang di truyén 1a rat can

thiét dé co birc tranh toan canh vé sy 1ay lan cia cac bién ching, nham phuc vu cho

nghién ctiu dich t& va cac nghién ciu di truyén SARS-CoV-2 khac. Két qua nghién

ctru nay cho thay bién ching A c6 thé 1a khai nguon cua cac bién ching khac. Chiing

t6i cling da v& ra bén nhanh phat sinh cho bdn nhém bién thé nguy hiém. Bién thé  Keywords

Gamma c6 sy tuong dong vé trinh ty véi bién thé Eta. Bién thé Beta thi c6 sy tuong  SARS-CoV-2,
ddng cao vai bién thé Tota va Mu. Bién thé Delta c6 quan hé ho hang véi bién thé COVID-19, Bién the,

Kappa. Bién thé Alpha c6 quan hé gan giii v6i bién thé Zeta va Lambda. da dang di truyén
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1 Mé dau 9/9/2021, da c6 563 676 truong hop duoc xac nhan

nhiém COVID-19 véi 14 135 truong hop tir vong [4].
Vao cudi ndm 2020, cac nha khoa hoc trén khép thé
giéi da co nhirng két qua dau tién vé vaccine ngira
COVID-19, tinh dén thang 8/2021 c¢6 mét s vaccine
dién hinh va di dwoc cdp phép & Viét Nam nhu
Vaccine COVID-19 (Vaccine AstraZeneca), Vaccine
Gam-COVID-Vac  (Sputnik V), SARS-CoV-2
Vaccine (Vero Cell), Vaccine Spikevax (Covid-19
Vaccine Moderna) va Pfizer-BioNTech vaccine.
Ngoai vaccine, thudc hd trg diéu tri bénh nhan méc
COVID-19 ciing cho thay hiéu qua diéu trj tich cuc
nhu thudc khang virus remdesivir va thudc khang
viém tocilizumab [5-7].

Trinh ty b gene SARS-CoV-2 duoc cong b lan dau
vao 11/1/2020 trén co s¢ dir liéu Genbank cua NCBI
(https://www.ncbi.nlm.nih.gov/genbank/) véi mi sb
truy cap 1a MN908947.3 [8]. Dua trén phan tich pha
hé bang cac cong cu tin sinh hoc, SARS-CoV-2 lic

Cubi ndm 2019, xuat hién mot virus mai véi tén goi 1a
Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2), hay con duoc biét dén véi tén khac 1a
2019 novel coronavirus (2019-nCoV) [1]. Virus méi
nay nhanh chéng dugc giai trinh ty bd gene va cho
thiy twong dong 79,6 % Vvé&i coronavirus gy hoi
ching hé hip cap nghiém trong (SARS-CoV) [2].
SARS-CoV-2 giy ra bénh viém ho hap cip kém theo
nhiéu triéu chung 1am sang khac nhau véi muac do tir
khéng triéu chirng dén hoi chimg suy ho hap cép, cin
bénh nay dugc goi 1a “bénh do coronavirus 2019”
Coronavirus disease 2019 (COVID-19) [3]. Vao ngay
11 thang 3 nam 2020, COVID-19 dugc WHO thong
bao 1a dai dich toan ciu va y té cong dong khan cip
the 6. Tinh dén dau thang 9/2021, trén thé gidi co
khoang 219 triéu nguoi nhiém SARS-CoV-2 va
khoang 4,5 triéu nguoi di to vong do COVID-19.
Riéng tai Viét Nam, tir ngay 3/1/2020 dén ngay
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biy gio duoc dinh danh 13 thanh vién méi cua dong B
cua chi Betacoronavurus, bd Nidovirales va ho
Coronaviridae [1]. Két qua so sanh trinh ty gene cua
SARS-CoV-2 1a tuong ddng 79 % véi SARS-CoV va
50 % voi MERS [2,9]. Két qua dung cay pha hé ciing
cho thdy SARS-CoV-2 gan giii v6i SARS-CoV hon
MERS [10]. M¢t thong tin quan trong khi nghién ctru
moé hinh twong dong, SARS-CoV-2 cho thay 96,2 %
sy twong ddng voéi BatCoV RaTG13, mét ching
coronavirus tir doi Rhinolophus affinis [2].

Céu trac bo gene cua SARS-CoV-2 1a sgi RNA mach
don, c6 mil dau 5> va dudi poly-A dau 3°, cho phép
hoat dong nhu mot mRNA dé thyc hién chic ning
dich ma [11]. Dya trén phan tich toan b bd gene, bo
gene cua cac B-CoV mi héa ra mot sé protein phi cau
trac (non-structural protein, nsp) va 4 protein ¢ cau
trac bao gdm spike (S), envelope (E), membrane (M)
va nucleocapsid (N) [12]. Kich thudc hé gene SARS-
CoV-2 dao dong tir 29,8 kb dén 29,9 kb véi 12 khung
doc m¢d (ORFs) ma hoa 27 protein [13]. Hai gene
orflab va orfla dinh vi tai dau 5’ ctia bo gene va ma
hoa cho 2 protein twong tng la pplab va ppla. Hai
protein ndy bao gdbm 15 nsp la nspl dén nspl0 va
nspl2 dén nspl6. Pau 3’ ciia bo gene ma hoa cho 4
protein ciu truc (S, E, M va N) va 8 protein phu (3a,
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3b, p6, 7a, 7b, 8b, 9b va orf14). Xét cap do acid amin,
SARS-CoV-2 kha gidng véi SARS-CoV nhung co
mot s diém khac nhau dang quan tam. Vi du nhu
protein 8a c6 & SARS-CoV nhung khong c6 & SARS-
CoV-2; protein 8b c6 84 acid amin trong SARS-CoV,
nhung dai hon & SARS-CoV-2, vaoi 121 acid amin.
Protein 3b c6154 acid amin trong SARS-CoV, nhung
ngin hon & SARS-CoV-2, chi ¢ 22 acid amin [10].
Toc @6 thay doi bo gene nhanh & SARS-CoV-2 chua
ting thay o cac loai virus khac [14]. Co so dir ligu vé
trinh tu gene cia SARS-CoV-2 lién tuc dwgc cap nhat
vé s6 lugng, do d6 can mot hé thong tén khoa hoc dé
phuc vu cho nghién ciru. Ngay 29/1/2021, cong trinh
nghién ctru danh phiap SARS-CoV-2 trén tap chi
Nature Microbiology da dwoc xuat ban va nhiéu hé
théng dir liéu I6n vé SARS-CoV-2 nhu GISAID,
Nextstrain va Pango da st dung [14]. Theo d6, cac
bién chung cua SARS-CoV-2 s& duoc dat tén theo chi
cai va sb nhu B.1.351 hay C.37 dwa vao nguyén tic
dit tén ctia cong trinh néu trén. Mot hé thdng tén goi
danh cho SARS-CoV-2 thong dung tha hai hién nay
theo bang chir cai Hi Lap duoc phat trién boi WHO.
Theo WHO, cac bién chung SARS-CoV-2 can luu y
s€ dugc phan nhom va dat tén (Bang 1).

Bang 1 Danh sach cac bién ching SARS-CoV-2 theo hé thdng phan loai cia WHO véi cac dot bién dic trung trén hé gen. [15].

Tén
(WHO)

Pango
lineages

Piém dic trung

Nguon
goc

Ngay
cong bd

Acession
number
(GISAID)

Phan loai

Alpha

B.1.1.7

Spike A570D, Spike D614G, Spike
D1118H, Spike H69del, Spike N501Y,
Spike P681H, Spike S982A, Spike T716l,
Spike V70del, Spike Y144del, N D3L, N
G204R, N R203K, N S235F, NS8 Q27stop,
NS8 R521, NS8 Y73C, NSP3 A890D, NSP3
11412T, NSP3 T183I, NSP6 F108del, NSP6
G107del, NSP6 S106del, NSP12 P323L

United
Kingdom

Sep-2020

EPI_ISL_2
738568

Beta

B.1.351

Spike A243del, Spike A701V, Spike
D80A, Spike D215G, Spike D614G, Spike
E484K, Spike K417N, Spike L18F, Spike
L242del, Spike L244del, Spike N501Y, E
P71L, M H155Y, N Q9H, N T205I, NS3
A72S, NS3 L147F, NS3 Q57H, NS3
S171L, NS7a T115l, NSP2 T85l, NSP3
K837N, NSP5 K90R, NSP5 K100R, NSP6
F108del, NSP6 G107del, NSP6 M164V,
NSP6 S106del, NSP12 P323L

South
Africa

May-
2020

EPI_ISL_2
433571

Variants of
Concern
(VOC)
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B.1.351.2

Spike A243del, Spike A701V, Spike
D80A, Spike D215G, Spike D614G, Spike
E484K, Spike 1934L, Spike K417N, Spike
K1181N, Spike L18F, Spike L242del,
Spike L244del, Spike N501Y, E P71L, N
T2051, NS3 Q57H, NS3 S171L, NSP2
T851, NSP3 K837N, NSP3 N1778S, NSP5
A193V, NSP5 KO90R, NSP6 F108del,
NSP6 G107del, NSP6 K61R, NSP6
L142F, NSP6 S106del, NSP12 P323L,
NSP14 H455Y, NSP14 T113lI

B.1.351.3

Spike A243del, Spike A701V, Spike D80A,
Spike D215G, Spike D614G, Spike E484K,
Spike K417N, Spike L18F, Spike L242del,
Spike L244del, Spike N501Y, Spike
P1143L, E P71L, N T205l, NS3 Q57H, NS3
S171L, NSP2 T85l, NSP3 K837N, NSP3
N1778S, NSP3 P1228L, NSP5 K90R, NSP6
F108del, NSP6 G107del, NSP6 S106del,
NSP12 P323L, NSP13 1151V

EPI_ISL_2
426605

EPI_ISL_2
433265

Gamma

P.1

Spike D138Y, Spike D614G, Spike
E484K, Spike H655Y, Spike K417T,
Spike L18F, Spike N501Y, Spike P26S,
Spike R190S, Spike T20N, Spike T1027I,
Spike V1176F, N G204R, N P80R, N
S202C, NS3 S253P, NS8 E92K, NSP3
K977Q, NSP3 S370L, NSP4 S184N,
NSP6 D267G, NSP6 F108del, NSP6
G107del, NSP6 S106del, NSP12 P323L,
NSP13 E341D

P.1.1

Spike D138Y, Spike D614G, Spike E484K,
Spike H655Y, Spike KA417T, Spike L18F,
Spike N501Y, Spike P26S, Spike P681H,
Spike R190S, Spike T20N, Spike T1027I,
Spike V1176F, N G204R, N P8OR, N
R203K, NS3 S253P, NS8 E92K, NSP1
M85del, NSP3 K977Q, NSP3 S370L, NSP6
F108del, NSP6 G107del, NSP6 S106del,
NSP12 P323L, NSP13 E341D

P.1.2

Spike D138Y, Spike D614G, Spike E484K,
Spike H655Y, Spike K417T, Spike L18F,
Spike N501Y, Spike P26S, Spike R190S,
Spike T20N, Spike T10271, Spike V1176F,
N G204R, N P80R, N R203K, NS3 S253P,
NS8 E92K, NSP3 G1043V, NSP3 K977Q,
NSP3 P1200S, NSP3 S370L, NSP6 F108del,
NSP6 G107del, NSP6 S106del, NSP12
P323L, NSP13 E341D

Brazil

Nov-
2020

EPI_ISL_2
466968

EPI_ISL_2
466333

EPI_ISL_2
466757

Delta

B.1.617.2,
AY.1,
AY .2,
AY.3

Spike D614G, Spike D950N, Spike
G142D, Spike L452R, Spike P681R, Spike
S494L, Spike T478K, M 182T, N D63G,
N D377Y, N R203M, N R385K, NS3

India

Oct-2020

EPI_ISL_2
988197
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S26L, NS7a G38R, NS7a L116F, NS7a
T1201, NSP2 E167V, NSP3 C104F, NSP3
P822L, NSP4 A446V, NSP6 VI149A,
NSP12 G671S, NSP12 P323L, NSP13
P77L, NSP15 H234Y

Tap chi Khoa hoc & Céng nghé S6 16

Eta

B.1.525

Spike A67V, Spike D215Y, Spike D614G,
Spike D1084G, Spike E484K, Spike
F888L, Spike H69del, Spike KI150N,
Spike Q52R, Spike Q677H, Spike
Q1180L, Spike V70del, Spike Y144del,
M 182T, N A12G, N T205I, NSP2 K67N,
NSP3 T11891, NSP6 F108del, NSP6
G107del, NSP6 S106del, NSP12 P323F

Multiple
Country

Dec-
2020

EPI_ISL_2
453388

lota

B.1.526

Spike A701V, Spike D253G, Spike
D614G, Spike E484K, Spike L5F, Spike
T951, Spike T10271, N M234l, N P199L,
NS3 D2A, NS3 Q57H, NS8 T11l, NSP2
T85I, NSP4 L438P, NSP4 T73l, NSP6
F108del, NSP6 G107del, NSP6 S106del,
NSP12 P323L, NSP13 Q88H

USA

Nov-
2020

EPI_ISL_2
454354

Kappa

B.1.617.1

Spike D614G, Spike E154K, Spike
E484Q, Spike G142D, Spike L452R,
Spike P681R, Spike Q1071H, Spike T95I,
M 182S, N D377Y, N R203M, NS3
R134L, NS3 S26L, NS7a V82A, NSP3
T7491, NSP6 T77A, NSP12 P323L,
NSP12 T26l, NSP13 G206C, NSP13
M4291, NSP15 K259R, NSP15 S261A

India

Oct-2020

EPI_ISL_2
455044

Lambda

C.36

Spike D614G, Spike F490S, Spike G75V,
Spike 11216V, Spike L452Q, Spike N148T,
Spike T76l, Spike T859N, N G204R, N
G214C, N P13L, N R203K, NS8 P36L,
NSP2 T85I, NSP3 F1569V, NSP3 P1469S,
NSP3 T428I, NSP4 L438P, NSP4 T492I,
NSP5 G15S, NSP6 F108L, NSP12 P323L

Peru

Dec-
2019

EPI_ISL_2
439187

Mu

B.1.621

Spike D614G, Spike D950N, Spike
E484K, Spike ins145N, Spike N501Y,
Spike P681H, Spike R346K, Spike T95I,
Spike Y144T, Spike Y145S, N T205lI,
NS3 A99V, NS3 120M, NS3 Q57H, NS3
V2561, NS8 P38S, NS8 S67F, NS8 T11K,
NSP3 S1285F, NSP3 T237A, NSP3
T7201, NSP4 L447F, NSP4 T4921, NSP6
Q160R, NSP12 P323L, NSP12 Y521C,
NSP13 E261D, NSP13 P419S

Colombia

Jan-21

EPI_ISL_2
454576

Variants of
Interest
(VOlI)

B.1.427

Spike D614G, Spike L452R, Spike S13l,
Spike W152C, N D144H, N T2051, NS3
Q57H, NS3 S40L, NS8 S67F, NSP2
L4481, NSP2 S32L, NSP2 T85l, NSP3
V2531, NSP4 S395T, NSP5 S121L,
NSP12 P323L, NSP13 D260Y, NSP13
P53L, NSP14 V831, NSP16 A121V

USA

Mar-
2020

EPI_ISL_2
443292

Reclassifyi
ng VOIs/
VOCs
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B.1.429

Spike D614G, Spike L452R, Spike S13l,
Spike W152C, N D377Y, N M234l, N
T2051, NS3 Q57H, NS8 V32L, NS8
V100L, NSP2 T85I, NSP3 A85V, NSP3
E1846D, NSP3 V2531, NSP9 165V, NSP12
P323L, NSP12 V1741, NSP13 D260Y

USA

Mar-
2020

EPI_ISL_2
443854

Zeta

P.2

Spike D614G, Spike E484K, Spike L5F,
Spike V1176F, M K166R, N A119S, N
G204R, N M2341, N R203K, NSP5 L205V,
NSP7 L71F, NSP12 P323L, NSP16 T151l

Brazil

Apr-
2020

EPI_ISL_2
466228

P.3

Spike A243del, Spike D614G, Spike
E484K, Spike E1092K, Spike G142del,
Spike H1101Y, Spike L141del, Spike
L244del, Spike N501Y, Spike P681H,
Spike V143del, Spike V1176F, Spike
Y265C, N G204R, N R203K, NS8 K2Q,
NSP3 D736G, NSP3 S1807F, NSP4
D217N, NSP4 L438P, NSP6 D112E,
NSP7 L71F, NSP12 P323L, NSP13
A368V, NSP13 L280F

Philippines

Jan-2020

EPI_ISL_2
423558

R.1

Spike D614G, Spike E484K, Spike
G769V, Spike W152L, M F28L, N
G204R, N Q418H, N R203K, N S187L,
NSP7 D77N, NSP12 P323L, NSP13
G439R, NSP13 M5761, NSP14 P412H

Multiple
Country

Jan-2020

EPI_ISL_2
462878

R.2

Spike D614G, Spike E484K, Spike
E1202Q, Spike Q677H, Spike T732S, N
G204R, N R203K, NSP3 A231V, NSP3
K384N, NSP3 Q774R, NSP8 D143G,
NSP8 R75K, NSP12 A311S, NSP12 P323L

Multiple
Country

Jan-2020

EPI_ISL_2
284073

B.1.466.2

Spike D614G, Spike N439K, Spike P26S,
Spike P681R, N H300Q, N T205I, NS3
Q57H, NSP1 H110Y, NSP3 P822L, NSP3
S126L, NSP3 T3501, NSP6 L75F, NSP6
V149F, NSP12 P323L, NSP13 S259L

Indonesia

Nov-
2020

EPI_ISL_2
429145

Chir in dam thé hién dot bién dic trung & cac bién ching.

WHO d3 chia mot s6 bién thé thanh cac nhom khéc
nhau dwa trén dic trung cta chung. Dau tién 12 nhém
bién thé dang lo ngai (Variants of Concern - VOC): 1a
cac bién thé lam tang kha ning lay truyén hoic thay
dbi bét loi trong dich t& hoc COVID-19; hoic ting
doc lyc, thay ddi biéu hién bénh 1am sang; hoic giam
hiéu qua cua cac bién phap cong dong, chin doan,
vaccine, phuong phap diéu tri c6 sin [15]. Nhom bién
thé dang quan tdm (Variants of Interest - VOI): 1a cac
bién thé véi nhing thay d6i di truyén duoc du doan
hoac biét 1a c6 anh huéng dén cac dic diém cua virus
nhu kha ning lay truyén, mic do nghiém trong cua

bénh, vuot hang rao mién dich, vuot khoi chan doan
hodc diéu tri; cac bién chung nay phai duoc xac dinh
12 nguyén nhéan giy ra lay truyén cong dong dang ké
hozc nhiéu 6 dich COVID-19, ¢ nhiéu quéc gia vai ty
I& Ivu hanh tuong ddi ngdy cang ting cung voi b
treong hop gia tang theo thaoi gian, hodc cac tac déng
dich t& hoc 1 rang khac cho thdy mét nguy co moi
dbi vai stuc khoe cong ddng trén toan cau [15]. Cudi
cing 1a nhom bién chung can phan loai lai
(Reclassifying VOIs/ VOCs): 1a nhom cac bién chiang
dang dugc theo doi va danh gia chinh xac muc do
nguy hiém [15].
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Bing 2 Cac dot bién gidng nhau ciia mot sb bién thé SARS-CoV-2.

20H
2! S/All)pha' (?/ezt;" (G:r?mea, (Si@a) (Kzalp?)a) (ZEltg) (|201t';) (Lazricb;da) (ﬁﬁ) 2(()@/18:6122063A
©117) | oY% | VO | @L6172) | @161 | (B1525) | BL52) | (C37) | @Lezy) | COF
S:D6L4G | SID614G | S:ID614G | S:D614G | S:D614G | S:D614G | S:D614G | S:D614G | S:D614G | S:D6L4G
SIE484K | S:E484K SIE484Q | SIE484K | SEE484K SIE484K | SE484K
S:P681H SIP6BIR | S:P6BIR S:P681H | S:P68LH
S:Y144- S:Y144- SIY144S | S:Y144-
SINSOLY | SINSOLY | S:N501Y S:N501Y
SIL452R | SiL452R S:L4520
S:H60- S:H60- S:H69-
S:V70- S:V70- S:V70-
SILIBF | SiL18F
S:T10271 S:T10271
S:D950N S:DI5ON
S:ATOLV SIATOLV
SIKALTN | SIK4LTT
S:P26S S:P26S
S:D253G | S:D253N
S:A243- S:A243-
S:L242- S:L242-
SiL241- S:L241-
S:To5I S:TO5|
S:D1118H S:D1118H

Khao sat sy 1ap lai cua cac dot bién trén cac bién
thé nguy hiém duoc phan loai bai WHO, ching t6i
nhan thiay c6 mot bién thé 1a B.1.620 chwa dugc
WHO dat tén nhung lai chira rat nhiéu dot bién xuat
hién trén 9 bién thé nguy hiém. Dot bién Spike
D614G pho bién trén ca 10 bién thé, dot bién Spike
E848K xuat hién trén 7 bién thé, con lai cac dot
bién khac xuét hién tir 2 dén 4 trén cac bién thé
(Bang 2). Trong thoi diém dai dich SARS-CoV-2
dang dién ra trén toan thé gidi, cac thong tin vé cac
bién chung rat quan trong. Vi vay, nghién ctru dugc
thyc hién nham tong hop céac thong tin di truyén cia
cic bién ching ciing nhu xdy dung ciy phat sinh
loai dé tim hiéu mdi lién hé gitta cac bién chung
khac nhau. Két qua ciia nghién ctru s& cung cip cac
thong tin di truyén can thiét cho cac nghién ctu tiép
theo vé& qua trinh bién d6i cia SARS-CoV-2 ciing
nhu cac mbi lién hé giira cac bién chung dé co ké
hoach phat hién va tdm soat hiéu qua dich bénh
khong chi ¢ Viét Nam ma con ¢ cac nudce khac.
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2 Vat liéu va phuong phap

Str dung dir liéu tir GISAID (https://www.gisaid.org/),
NCBI (https://www.ncbi.nlm.nih.gov/) va
CNCB/NGDC (https://ngdec.cncb.ac.cn/ncov/), chung
toi thu nhan dugc 1284 trinh ty genome cua chung
MERS, BAT-CoV, SARS-CoV va cac bién thé
SARS-CoV-2 did duoc ghi nhan tinh dén thang
8/2021. Céc trinh tu thu nhan trén chi tiéu 1a trinh tu
genome hoan chinh va c¢6 d§ bao phu cao. Cac trinh ty
ma hoa trong bd gen virus da dugc trich xudt va sap
xép thang hang bang chwong trinh MUSCLE trong
phan mém Geneious Prime. Sau do, co so dir ligu da
dugc xtr 1i boi chwong trinh jModelTest dé tim ra mo
hinh tién héa phu hop nhat [16-17]. Phuong phap
Bayesian Inference di dwoc thuc hién bang mé hinh
thay thé véi mo hinh ti I¢ phan phdi gamma (gamma-
distributed-rates) va 10 000 000 lip lai bang phan
mém MrBayes [18]. Hinh cy phét sinh loai dwgc hiéu
chinh va minh hoa bang chuong trinh Figtree.
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3 Két qua va thao luan

Dua vao két qua phan tich pha hé, cdy phat sinh loai
chia di liéu trinh ty dau ra thanh 24 nhém bao gom:
nhom ngoai la chung MERS, nhém BAT-CoV, nhém
SARS-CoV, nhém A.6, nhom {A.3 dén A.58}, nhém
A.17, nhom cac bién ching A.2, nhom {A.1, A.16,
A.24}, nhom A.5, nhom {B.13, B.18, B.51}, nhom
(B4 dén B.61}, nhom {B.20, B.26, B.42, B.50},

nhéom B.49, nhéom B.1.77, nhém {B.1.97 dn
B.1.540}, nhom B.1.276, nhom bién chang Eta-
Gamma, nhom {B.1.6 dén B.139}, nhém B.1.177,
nhom {B.1.83 dén B.620}, nhom co6 cac bién chung
Beta-lota-Mu, nhom {B.1.379, B.1.390}, nhom bao
gom bién chung Delta-Kappa va nhom cta cc bién
chung Alpha-Zeta-Lambda (Hinh 3). Hinh cay pha hé
gbc Vvéi chi tiét cac nhom s& dugc giri cho cac doc gia
¢6 yéu cau qua thu dién tir cho tac gia lién hé.

B.1.1.7 (Alpha)

095 P.2 (Zeta)
B C. 37 Lambda

Hinh 3 Cay pha hé cic bién chung cua SARS-CoV-2

Cac nhanh bao gdm hai bién chiing trg 1én dugc thé hign
méi quan hé di truyén. Cac s & cac n

Nghién ctiu nay tap trung phan tich su da dang cua
SARS-CoV-2 véi dit liéu phan tich 1 hau hét trinh ty
cua cac bién thé SARS-CoV-2. Bién thé A.6 c6 trinh
tu hé gene gidng véi dang té tién chung gan nhat

B.1.617.2 (Delta)
B.1.617.1 (Kappa)

B.1.351 (Beta)
B.1.526 (lota)
B.1.621 (Mu)

B.1.83...B.620
B.1.177.3
B.1.177.28
Z1

B.1.6..B.139

P4

P.1 (Gamma)
B.1.525 (Eta)
B.1.91..B.1.600

B.1.97..B.540

B4..B.61

véoi SARS-CoV, BAT-CoV va MERS da dugc hiéu chinh.
bang hinh tam gi4c vdi cic mau sic khac nhau dé d& quan sat
hanh thé hién gia tri xac suat hau nghiém.

(most recent common ancestor) vi nam & cudi cua ciy
pha hé [14]. Dong A.6 1a bién chung duoc biét dén 1a
bién ching Thai Lan mang d6t bién dién hinh 1a
A829T. Dot bién A829T va D614G la hai dot bién
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guan trong va xuét hién sém nhét duoc ghi nhan [19].
Ngoai ra, bién chung A.6 ciing duoc ghi nhan tir
Trung Quéc theo mot thong ké trén 194 mau, bao gom
Thai Lan (183), Trung Qudc (3), Singapore (3), Nhat
Ban (3) va Campuchia (2). Qua s6 liéu nay c6 thé thay
dong A.6 c6 thé da lay lan tir S6m qua cac nuéc khu
vuc chiu A [19]. Cac thé hé tiép 1a cac bién thé thuoc
dong A. Cho dén nay, cac bién chung thugc dong A
chua dugc ghi nhan lam ting sy nguy hiém cua virus
nhu 1ay lan nhanh hon, gay cac triéu chitng bénh nang
hon hay lam giam va khang hiéu qua cua vaccine nhu
cac bién thé thudoc hai nhom VOC (Variants of
Concern) va VOI (Variants of Interest). Hau dué xa
nhat cua bién ching A 1a chung dugc gan nhan A.5
VGi 267 bién ddi trong trinh tu hé gene va 93 bién doi
acid amin so voi chung géc (Lineage Browse -
Resource for Coronavirus 2019 (cncb.ac.cn)). Bién
thé A duoc cho 1a 14 cin nguyén cua dai dich, gy
bung phat toan cau. Trong giai doan khoi dau dai dich
1a thang 12/2019, ngudi ta da ghi nhan dugc bién thé
A xuit hién nhiéu trén mau thu nhan tir Trung Qudc.
Ngoai ra, nhiéu mat hang xuat khau trén toan thé gidi,
bao gém Mi, Uc, Bong Nam A, Nhat Ban va chiau Au
cing ghi nhan xuat hién bién thé A [19]. Bién thé A5,
sau nay da gop chung bién thé A.10 1a bién thé dai
dién cua Tay Ban Nha va dugc ghi nhan tai mot chudi
bung phat & Scotland [21]. Bién thé A.5 ciing duoc
ghi nhan tai Trung Quéc [21]. O Viét Nam, ngudi ta
da ghi nhan hai bién thé trong giai doan khoi phat dich
la A.1va A23.1[21].

Déi véi dong B, sy bién d6i genome ciia SARS-CoV-
2 1a rit da dang, duoc thé hién trén cay phat sinh loai
1a phan nhanh rat nhiéu (Hinh 1). Bén canh dot bién
D614G trén gen ma hoa protein gai gidng bién chung
A, céc bién ching dong B ¢6 thém nhiéu dot bién trén
protein gai (Bang 1 va Bang 2). Mot dic diém chung
c6 thé thiy 1a cac bién thé nguy hiém dugc WHO xép
vao hai nhém VOC va VOI déu nam ¢ nhiing nhanh
cudi, xa goc cay phat sinh loai nhat. Két qua nay cho
thiy trong qua trinh bung phat dich, SARS-CoV-2 da
tich lily dot bién lién tuc, vuot qua nhiéu hang rao
mién dich trén nhiéu cong dong va két qua 1a SARS-
CoV-2 da tich lily nhiéu dot bién trén gene mi hoa
protein gai (Bang 1, Bang 2) gitp cho viéc gay bénh
COVID-19 tré nén nhanh va nguy hiém hon. Vi du cu
thé 14 bén canh cac dot bién gidng cac bién thé khac
thi cac bién ddi dic trung ciia D95ON va T478K trong
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gene mi hoa protein gai di 1am cho bién ching Delta
tang kha ning lay nhiém va tro thanh bién chung phé
bién & nhiéu quéc gia trén thé gioi (Bang 1 va Bang
2). Trong nghién ctru nay, cac bién thé thuoc hai
nhom nhom VOC va VOI da dugc chung t6i xay dung
cdy pha hé cung cac bién chung khac dé c6 duoc bic
tranh toan canh vé sy phat trién va da dang di truyén
cia SARS-CoV-2. Bién thé Gamma hay con goi la
bién ching Brazil c6 sy twong ddng cao vé trinh ty
nucleotide véi bién thé Eta (97,1 %). Bién thé Nam
Phi 1a Beta thi c6 su tuong dong cao vai bién thé lota
(99,4 %) va Mu (99,3 %). Bién thé rat nguy hiém va
dang gay lo ngai cho cac co quan y té trén toan thé
gidi 1a bién thé Delta c6 quan hé ho hang véi bién thé
Kappa (99,6 %). Bién thé Alpha c6 quan hé gan giii
V6i bién thé Zeta (99,8 %) va Lambda (99,8 %). Zeta
va Lambda 14 hai bién thé dai dién cho chau Au va
Nam Mi. Nhu vdy, bén nhém 1a bén nhanh phat sinh
cac bién thé nguy hiém da duogc xac dinh.

Nhém bién thé Gamma va Eta: bién thé Eta dwoc phat
hién lan diu & Anh va Nigeria trong khi bién thé Gamma
duoc phat hién trén bon ngudi Nhat trg vé tir Brazil, sau
d6 bién thé nay duogc phat hién rong rai trén Brazil. Hai
bién thé nay duoc phan nhanh chung tir mot nhanh tuy
nhién chi s§ xac suit hau nghiém 1a 0,89. Trong nghién
ctru ndy, hai bién ching Gamma va Eta cia SARS-CoV-
2 ¢6 su trong dong nucleotide chi c6 97,1 % nén c6 thé
két luan hai bién ching nay 1 hai hau dué khong qua
gan giii nhu cac bién chung khac voi do tuong dong trén
99 %. Tuy nhién, hai bién ching nay xuét phat tr mot
nhanh nén chung co clng to tién.

Nhom bién thé Gamma, Tota va Mu: bién thé Beta gay
ra dot bung phat dich nghiém trong & Nam Phi trong
khi Tota dugc tim thiy lan dau tai New York con bién
thé Mu tim thay tai cac nudc Nam Mi va chau Au. Chi
sb xac suat hau nghiém 1a 1 thé hién mac do rat gan
gili cua ba bién thé nay. Ca ba bién thé nay déu dugc
phat hién vao cubi nam 2020 va dau nim 2021, co
nghia 1a vao cudi nim 2020 thi t6 tién cua ching da
dugc 1ay lan rat nhanh dén ba chiu luc khac nhau va
cac hau dué da tich liiy dot bién va sinh ra ba chung
rat nguy hiém cho con nguoi.

Nhom bién thé Delta va Kappa: hai bién thé nay xuat
hién tai An Do vao cudi nam 2020 va thé hién trén cay
phat sinh loai 1a gan giii v6i nhau, co chi s6 xac suat
hau nghiém 1a 1. Pay 1a nhom bién thé thé hién 1
nhét sy di truyén lién quan dén dia Ii.


https://ngdc.cncb.ac.cn/ncov/lineage
https://ngdc.cncb.ac.cn/ncov/lineage
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Nhom bién thé Alpha, Zeta va Lambda: bién thé
Alpha rat ndi tiéng véi tén goi khac 1a bién thé Anh
con Zeta va Lambda thi dugc phat hién & Nam Mi, cu
thé lan luogt 1a Brazil va Peru. Nhu vay, co thé thiy su
tu do di lai tai chau Au va Nam Mi c6 thé 1a nguyén
nhan phat tan nhanh SARS-CoV-2.

4 Két luan

Nghién ctru nay str dung céc trinh tu d cong bd trén
cac co so dit liéu cua thé giéi nhu GISAID, NCBI va
CNCB/NGDC. Chung t6i da v€ ra burc tranh toan canh
vé su phat trién, tién hoa cia SARS-CoV-2 trong dai
dich toan cau. Nghién ctru nay di phan nao cap nhat
duoc su da dang di truyén cua SARS-CoV-2, 1a tién
dé cho cac nghién ciru sau nay lién quan dén SARS-
CoV-2. Dya vao két qua phan tich pha hé, co thé két
luan bién chimg A 1a ngudn gdc phat sinh cac bién

din ra theo chon loc tu nhién va két qua 1a su xuit
hién caa 4 bién ching dwgc WHO xép vao nhém
VOC, 5 bién ching dugc WHO xép nhom VOI va 12
bién chung nguy hiém dang dugc nghién ctru phan
loai. Cac nhom bién thé VOC va VOI di dugc chung
t6i xdy dung pha hé nham xac dinh nguon goc. Két
qua 1a bon nhanh phat sinh cho bén nhém bién thé
nguy hiém duoc xac dinh cu thé 1a: bién thé Gamma
¢6 su tuong dong vé trinh ty vai bién thé Eta. Bién thé
Beta thi c¢6 su trong déng cao véi bién thé Tota va Mu.
Bién thé Delta c6 quan hé ho hang véi bién thé
Kappa. Bién thé Alpha c6 quan hé gan giii vai bién
thé Zeta va Lambda.

Loi cam on

Nghién ctru nay duoc tai tro bai Quy Phat trién Khoa
hoc va Cong nghé - Pai hoc Nguyén TAt Thanh, dé tai
ma s6 2021.01.121/HD-NCKH.

chung khac. Sau d6 sy bién doi cia SARS-CoV-2

Tai liéu tham khao

1. N. Zhu et al., “A Novel Coronavirus from Patients with Pneumonia in China, 2019,” N. Engl. J. Med., vol.
382, no. 8, pp. 727-733, Feb. 2020, doi: 10.1056/NEJM0a2001017.

2. P. Zhou et al., “A pneumonia outbreak associated with a new coronavirus of probable bat origin,” Nature, vol.
579, no. 7798, pp. 270-273, 2020, doi: 10.1038/s41586-020-2012-7.

3. A. Rahimi, A. Mirzazadeh, and S. Tavakolpour, “Genetics and genomics of SARS-CoV-2: A review of the
literature with the special focus on genetic diversity and SARS-CoV-2 genome detection,” Genomics, vol. 113,
no. 1, pp. 1221-1232, Jan. 2021, doi: 10.1016/j.ygen0.2020.09.059.

4. “Viet Nam: WHO Coronavirus Disease (COVID-19) Dashboard With Vaccination Data | WHO Coronavirus
(COVID-19) Dashboard With Vaccination Data.” https://covid19.who.int/region/wpro/country/vn (accessed Sep.
10, 2021).

5. X. Xu et al., “Effective treatment of severe COVID-19 patients with tocilizumab,” Proc. Natl. Acad. Sci. U. S.
A., vol. 117, no. 20, pp. 10970-10975, May 2020, doi: 10.1073/pnas.2005615117.

6. J. Grein et al., “Compassionate Use of Remdesivir for Patients with Severe Covid-19,” N. Engl. J. Med., p.
NEJM0a2007016, Apr. 2020, doi: 10.1056/NEJM0a2007016.

7. A. Nili, A. Farbod, A. Neishabouri, M. Mozafarihashjin, S. Tavakolpour, and H. Mahmoudi, “Remdesivir: A
beacon of hope from Ebola virus disease to COVID-19,” Rev. Med. Virol., vol. 30, no. 6, pp. 1-13, Nov. 2020,
doi: 10.1002/rmv.2133.

8. F. Wu et al., “A new coronavirus associated with human respiratory disease in China,” Nature, vol. 579, no.
7798, pp. 265-269, Mar. 2020, doi: 10.1038/s41586-020-2008-3.

9. R. Lu et al., “Genomic characterisation and epidemiology of 2019 novel coronavirus: implications for virus
origins and receptor binding,” Lancet Lond. Engl., vol. 395, no. 10224, pp. 565-574, Feb. 2020, doi:
10.1016/S0140-6736(20)30251-8.

10. A. Wu et al., “Genome Composition and Divergence of the Novel Coronavirus (2019-nCoV) Originating in
China,” Cell Host Microbe, vol. 27, no. 3, pp. 325-328, Mar. 2020, doi: 10.1016/j.chom.2020.02.001.

@ Dai hoc Nguyén T4t Thanh
D

NGUYEN TAT THANH



Tap chi Khoa hoc & Céng nghé S6 16

11. A. R. Fehr and S. Perlman, “Coronaviruses: An Overview of Their Replication and Pathogenesis,”
Coronaviruses, vol. 1282, pp. 1-23, Feb. 2015, doi: 10.1007/978-1-4939-2438-7_1.

12. Y. Ruan et al., “Comparative full-length genome sequence analysis of 14 SARS coronavirus isolates and
common mutations associated with putative origins of infection,” Lancet Lond. Engl., vol. 361, no. 9371, pp.
1779-1785, May 2003, doi: 10.1016/S0140-6736(03)13414-9.

13. J. F.-W. Chan et al., “Genomic characterization of the 2019 novel human-pathogenic coronavirus isolated
from a patient with atypical pneumonia after visiting Wuhan,” Emerg. Microbes Infect., vol. 9, no. 1, pp. 221—
236, Jan. 2020, doi: 10.1080/22221751.2020.1719902.

14. A. Rambaut et al.,, “A dynamic nomenclature proposal for SARS-CoV-2 lineages to assist genomic
epidemiology,” Nat. Microbiol., vol. 5, no. 11, pp. 1403-1407, Nov. 2020, doi: 10.1038/s41564-020-0770-5.

15. “Tracking SARS-CoV-2 variants.” https://www.who.int/activities/tracking-SARS-CoV-2-variants (accessed
Sep. 10, 2021).

16. R. C. Edgar, “MUSCLE: a multiple sequence alignment method with reduced time and space complexity,”
BMC Bioinformatics, vol. 5, no. 1, p. 113, Aug. 2004, doi: 10.1186/1471-2105-5-113.

17. D. Darriba, G. L. Taboada, R. Doallo, and D. Posada, “jModelTest 2: more models, new heuristics and
parallel computing,” Nat. Methods, vol. 9, no. 8, pp. 772-772, Aug. 2012, doi: 10.1038/nmeth.2109.

18. J. P. Huelsenbeck and F. Ronquist, “MRBAYES: Bayesian inference of phylogenetic trees,” Bioinforma.
Oxf. Engl., vol. 17, no. 8, pp. 754755, Aug. 2001, doi: 10.1093/bioinformatics/17.8.754.

19. A. K. Banerjee, F. Begum, and U. Ray, “Mutation Hot Spots in Spike Protein of COVID-19,” Apr. 2020, doi:
10.20944/preprints202004.0281.v1.

20. G. Z et al., “An online coronavirus analysis platform from the National Genomics Data Center,” Zool. Res.,
vol. 41, no. 6, Nov. 2020, doi: 10.24272/j.issn.2095-8137.2020.065.

21 .“Lineage Browse - 2019 Novel Coronavirus Resource.” https://ngdc.cncb.ac.cn/ncov/lineage?lang=en
(accessed Sep. 07, 2021).

Genetic diversity of SARS-CoV-2
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Abstract The rapidly spreading disease caused by Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2) is endangering people’s health, lives and the entire global economy. By the beginning of 2021, the
strategies of COVID-19 vaccination and method of treatment with drugs supplement have been implemented and
researched in many countries. The genetic modifications of SARS-CoV-2 that give them resistance to drugs and
vaccines for the virus survival and infection ability have also been studied. At the same time, new dangerous
SARS-CoV-2 strains are continuously being announced by WHO such as Alpha, Beta, Gamma, Delta, Eta, lota,
Kappa, Lambda, Mu and many unnamed strains. Therefore, genetic diversity analysis is essential to provide an
overview of the spread of SARS-CoV-2 variables, providing benefit information for epidemiology researches and
other genetic studies. The results of this study suggest that the Alpha variant could be the source of the global
pandemic. We also identified four groups of dangerous variants: The Gamma variant shares sequence similarity
with the Eta variant, the Beta variant is highly similar to the lota and Mu variants, the Delta variant is related to
the Kappa variant, and the Alpha variant is closely related to the Zeta and Lambda variants.

Keywords COVID-19, SARS-CoV-2, Genetic diversity, variant
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