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QUAN HE DI TRUYEN CAC LOAI CORONAVIRUS DUA TREN
VUNG PROTEIN KHONG CAU TRUC (NSP11) GENE ORF1ab

GENETIC RELATIONS OF CORONAVIRUS BASED ON
NONSTRUCTURAL PROTEIN (NSP11) REGION OF ORFlab GENE

TRUONG THE QUANG®™

TOM TAT: Gidi thanh céng bai todn sdp hang nhiéu trinh tw NSP11 cdc lodi coronavirus (CoV)
thudc chi Betacoronavirus. Phan chi Embercovirus ¢é khodng cdch di truyén xa doi véi cdc phin
chi Sarbecovirus, Nobecovirus, Merbecovirus va Hibecovirus voi khodng cach di truyén lan lwot 12
1,097, 1,125; 1,113 va 1,141. Phan chi Sarbecovirus co khodang cach di truyén gafn VOi cac phan
chi Nobecovirus, Merbecovirus va Hibecovirus voi khodng cach di truyén lan lwot 1a 0,584; 0,563
va 0,461. Trong phan chi Sarbecovirus SARS-CoV-2 ngudi ¢é quan hé di truyén gan giii véi CoV té
16 véi ty 1é twong dong 99,19 % va CoV doi véi ty 1é tirong dong 96,64 %. CoV té té va CoV doi ¢é
méi quan hé di truyén chat ché véi ty 1é twong dong la 96,70 %. CO thé chitng minh gid thuyét
SARS-COV-2 nguoi cé nguon goc lay truyén tir CoV doi hodc té té.

Tir khéa: coronavirus 2 hgi chimg hé hdp cdp tinh nghiém trong; protein khéng cdu tric 11; quan
hé di truyén.

ABSTRACT: We successfully solved the problem of multiple NSP11 sequences alignment of
coronavirus (CoV) species of genus Betacoronavirus. Subgenus Embercovirus has a long genetic
distance for subgenus Sarbecovirus, Nobecovirus, Merbecovirus and Hibecovirus with a genetic
distance of 1.097, 1.125, 1.113 and 1.141 respectively. Subgenus Sarbecovirus has a close genetic
distance for subgenus Nobecovirus, Merbecovirus and Hibecovirus with a genetic distance of 0.584,
0.563 and 0.461 respectively. In the subgenus Sarbecovirus, human-SARS-CoV-2 had a close genetic
relationship for pangolin CoV with a identity of 99.19% and bat CoV with a identity of 96.64%. Both
pangolin CoV and bat CoV have a close genetic relationship with a identity of 96.70%. It is possible
to prove hypothesis SARS-CoV-2 is from bat CoV or pangolin CoV.

Key words: severe acute respiratory syndrome coronavirus 2; nonstructural protein 11; genetic relations.

1. PAT VAN PE

Coronavirus (CoV) la mdt nhom virus gay
nhiém tring duong hé hap & ngudi, tir cac triéu
chimg nhe dén két qua gay chét nguoi. Cho dén
nay, c6 bay chi CoV duoc biét 1a co thé lay
nhidm sang nguoi. Bén trong sb cac chi nay,
bao gdbm human coronavirus 229E (HCoV-229E),
human coronavirus OC43 (HCoV-0C43), human
coronavirus NL63 (HCoV-NL63) va human coronavirus
HKU1 (HCoV-HKUL1). Bén chi CoV nay chi gy

ra bénh twong ddi nhe va cac tridu ching ho
hap han ché. Con ba chi CoV khéc, coronavirus
hoi ching hé hap cap tinh nghiém trong SARS-
CoV (severe acute respiratory syndrome coronavirus),
coronavirus hoi ching hé hip Trung Pong
MERS-CoV (Middle East respiratory syndrome
coronavirus) va coronavirus 2 hoi chimg ho hip
cap tinh nghiém trong SARS-CoV-2 (severe
acute respiratory syndrome coronavirus 2) c6
kha ning gy bénh cao va c6 thé dan dén dén
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cac bénh duong hdé hip nghiém trong va dan
dén tir vong & nhitng bénh nhéan bi nhiém bénh.

SARS-CoV gy chét nguoi diu tién xuét
hién vao nam 2002 tai tinh Quang Pong, Trung
Qudc. Nam 2002-2004, SARS-CoV di lay
nhidm cho 8.098 ngudi va dan dén 774 ngudi
tr vong & 29 qudc gia trudc khi no bién
mat. Nam 2012, MERS-CoV néi 1én & A Rap
Xé-(0t. N6 da gay ra hai dot bung phat & Han
Quéc vao ndm 2015 va & A Rap Xé-ut vao nam
2018 va van c6 nhitng bao cdo lién tuc vé& cac
truong hop riéng 1é hién nay. Tinh dén thang
01-2020, da c6 2.519 nguoi bi lay nhiém bénh
MERS dugc xac nhan va 866 nguoi tir vong &
27 quéc gia [9]. Vao thang 12-2019, mot loai
CoV mdi c6 thé gay bénh ho hap nghiém trong
da xuat hién ¢ Vii Han, Trung Quéc. To chic Y
té Thé gii WHO (World Health Organization)
da dat tén cho loai virus méi nay la SARS-
CoV-2 giy ra bénh coronavirus nam 2019
(COVID-19). Biéu hién 1am sang cia COVID-
19 ¢6 thé thay d6i tir khong co triéu ching va
c4c triéu ching gidng cim nhe dén hoi chimg
suy ho hap cip tinh va tr vong. Cac bién chiing
dai han vé phéi, tim mach va than kinh cling da
dugc bao cao trong cac truong hop COVID-
19. So véi SARS-CoV va MERS-CoV, SARS-
CoV-2 rit dé lay lan véi hé sb sinh san co ban
(hé sb 1ay nhiém co ban) Ro wéc tinh 14 tir 5 dén
10 tirc mdt ca COVID-19 hién c6 thé gay ra
trung binh tir 5 dén 10 ca nhiém méi [6]. Pai
dich COVID-19 & nhiéu qudc gia, ving linh
thd trén thé gidi va kéo dai cho dén nay vin
chua duge kiém soat, mic do cac nd luc sdu
rong tim kiém vaccine dang dugc thuc hién dé
phong chdng lai loai virus nay [5, tr.3-5]. Theo
cap nhat ciia Worldometers vé dai dich COVID-
19 trén toan thé gi6i tinh dén 22:45 GMT ngay
20-03-2021 da 221 gia
123.404.656 nguoi bi nhiém bénh va s6 ngudi
chét 1én dén 2.720.991 [11]. Pai dich COVID-
19 da tré thanh cudc khiung hoang strc khoe

co quodc voi

cong dong nghiém trong nhat trong thé hé
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chung ta va c6 tac dong sau sic dén nén kinh té
toan cu va dia chinh tri. Vi vdy, viéc xac dinh
quan hé di truyén giira cac loai CoV gitp nhin
biét duoc con duong khuéch tan lay nhiém
CoV tur dong vat sang dong vat va sang nguoi
1a can thiét, tir 46 c6 thé bo sung kién thuc gop
phan tim ra cic phuong phap chan doan va
vaccine c6 hi€u quéa hon trong viéc phong ngura
lay nhiém CoV ¢ nguoi dé kiém soat duoc dai
dich nay.
2. NOI DUNG
2.1. Muc tiéu va ndi dung nghién ciru

Tim hiéu quan hé di truyén cua cac loai
CoV, cac phan chi CoV thudc chi Betacoronavirus
gdm cac loai CoV gy bénh dudng hé hip cho
ngudi. Tir d6, tim ra mdi quan hé gan giii gitra
cac CoV co6 vét chu 1a cac dong vat va CoV co
vat chi 1a nguoi. Xac dinh ngudn gdc va con
dudng lay truyén CoV tir mot sé dong vt sang
ngudi. Xac dinh quan hé di truyén cia cac loai
CoV thudc chi Betacoronavirus bang cac tham
s6 khoang cach di truyén Dyy, ty 1& tuong dong
lyy (%). Giai bai toan sip hang nhiéu trinh tuy
NSP11 cua céc loai CoV dé tim hiéu quan hé di
truyén ciia cic phan chi CoV, cac loai CoV
thudc phan chi Sarbecovirus da co trén cac vat
chu 1a mot sé dong vat nhu doi, t€ té€ va nguoi.
2.2. Phwong phap nghién ciru
2.2.1. Phén tich phat sinh chzing loai

Phan tich phat sinh ching loai dia trén sip
hang 23 trinh ty NSP11 la ving m& héa cho
protein khdng cau tric (nonstructural protein)
nam trén gene ORF1ab cua cac lodi CoV thudc
chi Betacoronavirus. Cac trinh tu NSP11 néu
trén duogc thu thap tir co s¢ dir liéu GenBank,
USA (Bang 1). Giai bai toan sip hang nhiéu trinh
tu NSP11 theo thuat todn ClustalW [2, tr.162-164],
{ing dung phan mém Mega X phién ban 10.2.4.
2.2.2. Uéc lwong khodng cdch di truyén

U'dc lugng khoang cach di truyén giira cac
loai CoV hoic giita cac phan chi CoV bang md
hinh khoang cach Kimura 2 - parameter [2, tr.215-
216], tmg dung phan mém Mega X phién ban 10.2.4.
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Chon bootstrap tinh 1ap lai 1.000 vong lap lai
dé tang do tin cay tinh toan.
2.2.3. Xay dwng cdy phdt sinh 10ai

Cay phat sinh loai 1a so d6 thé hién mirc
d6 tuong ddng giita cac loai CoV qua qua trinh
tién hoa di truyén dua trén ving chi thi (marker)
NSP11. Qua d6, phan loai cac loai CoV thudc
chi Betacoronavirus thanh cac phéan chi khac
nhau, cting nhu tim hiéu mdi quan hé ho hang
gan giii v6i nhau va c6 cing ngudn gde tir mot
t6 tién chung trong quéa khir. Cay phat sinh loai
dugc xay dung theo thuat toan Neighbor -
Joining Tree [2, tr.201-213], ung dung phan
mém Mega X phién ban 10.2.4. Chon khéi tao
v6i bootstrap 1.000 1an lap lai dé ting do tin
cay tinh toan.
2.2.4. Uéc lwong ty Ié twong dong

Phén tich quan h¢ di truyén ctia cac loai CoV
thudc phan chi Sarbecovirus dya trén tham sb ty 18
twong dong (Identity) cta hai loai coronavirus Iy
(%) va dugc tinh theo cong thice (1).
Ixy(o/o)zloo.(tz;nax D)

max
Trong d6: Iy (%) 14 ty 1é twong dong cua
hai 10ai X VA Y, Dmax 1a khoang cach di truyén
ctia hai loai 16n nhat, Dy, 1a khoang cach di
truyén ctia hai loai coronavirus x va y duoc tinh
theo md hinh khoang cach Kimura 2 - parameter.
2.2.5. Phan tich thong ké
Két qua uéc luong cac tham sd khoang

1)

cach di truyén, ty 18 twong ddng duoc trinh bay
dudi dang gia tri trung binh mau. Xir 1y s6 liéu,
so sanh cac gia tri trung binh mau bang phuong
phap phan tich phuong sai (Anova) v&i Xac
sudt tin ciy 95 %.
2.3. Két qua va thao luin
2.3.1. Coronavirus

Theo hé théng phan loai ICTV (International
Committee on Taxonomy of Viruses) caa Uy ban
Qudc té vé phan loai virus, nhdm coronavirus
gom cac loai CoV, MERS-CoV, SARS-CoV,
SARS-CoV-2 va céc bién chung cua chung déu
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thudc vuc Riboviria, gi¢i Orthornavirae, nganh
Pisuviricota, 16p Pisoniviricetes, bd Nidovirales,
phan bo Cornidovirineae, ho Coronaviridae, phan
ho Orthocoronavirinae, duoc chia thanh bén chi
Alphacoronavirus, Betacoronavirus, Deltacoronavirus
va Gammacoronavirus. Céac chi Alphacoronavirus,
Betacoronavirus c6 ngudn gdc tir loai doi. Céc chi
Gammacoronavirus, Deltacoronavirus di tién hoa
tir nguon gene cua loai chim va lon. C4c coronavirus
déu thudc chi Betacoronavirus. Chi Betacoronavirus
dugc chia thanh nam phan chi la Sarbecovirus,
Embecovirus, Merbecovirus, Nobecovirus va Hibecovirus.
Céc loai SARS-CoV-2, SARS-CoV, mdt sb loai
CoV va cac bién chung cta ching thudc phan
chi Sarbecovirus. Loai MERS-CoV thudc phan
chi Merbecovirus.

Hé théng phan loai Baltimore la mdt hé
thdng dugc sir dung dé phan loai virus dua trén
cach thirc ching tong hop RNA thong tin (mRNA),
bang cach phan loai virus dwa trén cach thirc
chung san xuat mRNA [10] dé sao chép bd
gene cua virus bén trong té bao vat chi. Theo
hé théng phan loai Baltimore, coronavirus
thudéc nhom IV 1a nhom virus c6 by gene soi
don RNA duong tinh (+sSRNA). Soi don RNA
duong tinh cua virus hoat dong nhu mRNA va
¢6 thé dich truc tiép thanh cac protein virus boi
céc ribosome cua té bao vat chu.

Coronavirus, c6 tén goi xuat phat tir vé
ngoai giéng chiéc vwong mién dic trung cia
ching dudi kinh hién vi dién tir, 1a nhimg virus
RNA c6 duong kinh khoang 80-160 nm. Bo
gene cua CoV 1a mot phan tir RNA khong phan
doan, sgi don duong tinh, c¢o6 kich thudc khoang
30.000 nt (nucleotide), 14 bd gene 16n nhét cia
tit ca cc virus RNA da biét. Dau 5° cua bd
gene CoV chira hai khung doc md chdng 1én
nhau ORF1la va ORFlab, co kich thudc khoang
hai phan ba chiéu dai bo gene. ORFla va ORFlab
c6 thé dugce dich ma thanh hai polyprotein (pp) la
ppla va pplab, ching tiép tuc dwoc phan cat
thanh 16 protein khéng ciu trac (NSP) tham
gia vao qua trinh sao chép bd gene cua virus va
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tébng hop mRNA dué6i hé gene. Pau 3’ cua bd
gene CoV ma hoa bdn protein ciu trac chinh
theo thu ty la protein gai (S), protein vo boc
(E), protein mang (M) va nucleocapsid (N). Protein
S, E, M tao nén vo boc cia CoV, trong khi
protein N tao thanh capsid dé dong goi bo gene
RNA (Hinh 1). Pau 3’ ciia bo gene ciing ma
héa nhiéu protein phu, thudong la dac trung cho
ting phén chi va c6 thé giup CoV trén tranh hé
théng mién dich hodc ting doc luc [4, tr.193-
292]. Vi du: SARS-CoV chtra protein phu ORF
3a, 3b, 6, 7a, 7b, 8a, 8b va 9b, MERS-CoV
chita ORF 3, 4a, 4b, 5, 8b va SARS-CoV-2
chtra ORF 3a, 6, 7a, 7b, 8, 10 [8], [9], [11].

Vong doi cia CoV dugc duy tri nho vao
mdt s6 protein cia virus. Dé xam nhép vao té
bao vat chu, trudc tién protein S lién két voi
cac thy thé receptor-binding domain (RBD) ctia
CoV thong qua mién lién két thy thé cua no, va
phirc hop virus-thu thé sau d6 dwoc chuyén vi
tri dén cac endosome. Ca hai protein S cia
SARS-CoV va SARS-CoV-2 déu lién két véi
enzyme chuyén doi angiotensin-converting enzyme
2 (ACE2), trong khi protein S ciia MERS-CoV
st dung dipeptidyl peptidase-4 (DPP4) lam thu
thé té bao cua no. Tai endosome, protein S tiép
tuc dugc phan cit thanh cac tiéu don vi S1
(chtra RBD) va S2 (khéng chira RBD), va tiéu
don vi S2 lam trung gian dung hop gilta vo
virus va mang té bao vat chi. Sau khi xdm nhap
vao té bao, mot sd protein khong cAu triic NSP,
dac biét 1a RNA polymerase phu thuoc RNA
(NSP11, NSP12) va helicase (NSP13), lam
trung gian cho viéc sao chép bd gene CoV va
phién ma mRNA CoV, mRNA CoV tiép tuc
dugc dich ma thanh céac protein cAu tric va phi
cau triic khac nhau. Cac protein N lién két voi
RNA b6 gene CoV dé tao thanh cac nucleocapsid
cua virus, va cac protein S, E, M tao nén vo boc
cia CoV. Sau khi lp rép, cac hat virus nay
chdi thong qua mang ludi ndi chat endoplasmic
reticulum-Golgi (ER-Golgi) va thoat ra khoi té
bao bang cach xuit bao [3, tr.126-132].
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Hinh 1. Cau truc cua coronavirus

2.3.2. Viing chi thi NSP11

O dau 5> bd gene RNA cua CoV, gene
ORFlab c6 chiéu dai chiém dén 2/3 bo gene
méa hoéa cho polyprotein lab (pplab), pplab
tiép tuc dugc phan cit thanh 16 protein khong
cAu triic (NSP) tham gia vao qua trinh sao chép
bd gene cla virus va tong hop mRNA. Ving
chi thi (marker region) 1a mét phﬁn trinh tu ma
héa cho protein khong ciu trac NSP11
(nonstructural protein 11) c6 kich thudc khoang
726 nt va nam trén gene ORF1ab.
2.3.3. Sdp hang nhiéu trinh tw NSPI1 ciia cdc
loai CoV

Sip hang nhiéu trinh ty NSP11 cta cac loai
CoV dya trén vung chi thi NSP11 bﬁng thuat
toan ClustalW, ing dung phin mém Mega X.
Céc trinh ty NSP11 cua cac loai CoV dugc thu
thap tir GenBank (NCBI, USA), xem Bang 1.
2.3.4. Cay phat sinh loai va phan chi CoV

Két qua sap hang nhiéu trinh tw NSP11 ctia
cac loai CoV thugc chi Betacoronavirus (Bang
2), bang cac cong cu Distance, Phylogeny cua
phan mém Mega X di thiét 1ap duoc ma tran
khoang cach di truyén va cdy phat sinh loai
(Hinh 2). Véi diéu kién khoang cach di truyén
gilra cac nhom Dyy > 0,461, cac loai CoV thudc
chi Betacoronavirus dugc phan thanh nam
phén chi (Bang 1, Hinh 2).
2.3.5. Phén tich quan hé di truyén giiva cdc
phan chi CoV

Khoang cach di truyén va sai s6 chuan
tuong g gitra cac phan chi coronavirus thugc
chi Betacoronavirus duwa trén vung chi thi
NSP11 dugc néu trong Bang 2.
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Bang 1. Céac loai CoV trong sép hang nhiéu trinh tu dwa trén ving NSP11

STT Tén loai Vit chii Qubc gia Accession Phan chi
coronavirus
1 SARS-CoV-2 Nguoi Viét Nam MW767175 [7], [8]
2 SARS-CoV-2 Nguoi My MN994468
3 SARS-CoV-2 Nguoi Trung Quéc MT019530
4 CoV Teté Trung Quéc MT121216 .
- - Sarbecovirus
5 SARS-CoV Nguoi Trung Quoc AY508724
6 SARS-Like-CoV Doi Trung Québc MG772934
7 SARS-CoV Doi Trung Québc KT444582
8 CoV Doi Han Quéc KY938558
9 CoV Doi Trung Quéc KF636752 Hibecovirus
10 MERS-CoV Nguoi Ha Lan JX869059
11 MERS-CoV Nguoi A Rap Xé Ut NC 019843 Merbecovirus
12 MERS-CoV Nguoi Anh KC667074
13 CoV Doi Trung Quoc MG916904 Nobecovirus
14 CoV Doi Trung Quoc EF065513
15 CoV Nguoi My KF430201
16 CoV Nguoi Trung Quoc DQ415896
17 CoV Ngua Nhat Ban LC061273
18 CoV Bo Viét Nam MKO046001
19 CoV Bo Phap KT318124 Embercovirus
20 CoV Bo My AF181469
21 CoV Cho Han Quoc EU983107
22 CoV Cho Anh AY150272
23 CoV Ché Nhat Ban AB370269

Human SARS-CoV AYS0S8724 China
Bat SARS CoV KT444582 China

Bat SARS Like-CoV 16G7 72934 China —e
Bat CoVv KY938558 South Korea

Bat CoVv KFG36752 China —e * MHibecowvirus
Fuman MERS Co' J>S690S9 Hethertands
eeeire it ) G
Human MERS CoV KKCS67074 Engtand £

Bat Cov AMGS16904 Crina

=
FSR2T_ suman SARS-CoV-2 MAWTET 175 Victnam .%
- Teonan cov-z usac -
Pangolin CoV MTI121216 China &\ ~
01 Sarbecovirus

“Th

Equine CoV LCOG1273 Japan . ,;%
=

Hunan CoV KF430201 USA

=
Puman CoV DQ$1SE96 Crana %

Bat Cov EFCSSS13 Crina Nobecovirus

SsEwane 5
. N D —.
Bovine CoV AF 181469 USA f_—;?
T

i R GO BRSO Baaicaiee

Canine respiratory CoV AB370269 Japan

Hinh 2. Cay phat sinh loai va phan chi cta coronavirus dya trén vung NSP11

Bang 2. Khoang cach di truyén va sai sb chuan giira cac phan chi CoV dya trén NSP11

STT Phan chi 1 2 3 4 5
1 Sarbecovirus 0,019 0,021 0,018 0,041
2 Nobecovirus 0,584 0,019 0,021 0,038
3 Merbecovirus 0,563 0,586 0,023 0,046
4 Hibecovirus 0,461 0,599 0,565 0,047
5 Embercovirus 1,097 1,125 1,113 1,141
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Can cir khoang cach di truyén cua cac
phan chi CoV (Bang 2), phan chi Embercovirus
déu co khoang cach di truyén xa ddi véi cac
phan chi con lai. Cu thé, khoang cach di truyén
cia Embercovirus ddi véi Sarbecovirus la
1,097; dbi voi Nobecovirus 1a 1,125; dbi voi
Merbecovirus 1a 1,113 va ddi voi Hibecovirus
14 1,141. Phén chi Sarbecovirus c6 khoang cach
di truyén gan voi cac phan chi con lai nhu
Nobecovirus (khoang cach di truyén 0,584),

Merbecovirus (khoang cach di truyén 0,563),
Hibecovirus (khoang cach di truyén 0,461).
2.3.6. Phén tich quan hé di truyén giita cdc
loai CoV thudc phdn chi Sarbecovirus

Khoéang cach di truyén cua cac loai CoV
thudoc phan chi Sarbecovirus dugc ude luong
theo m6 hinh khoang cach Kimura 2 - parameter.
Tir d6 wdc lugng duoc ty 1¢ tuong dong Ly (%)
cua cac loai CoV thudc phan chi Sarbecovirus
(Bang 3).

Bang 3. Ty 1é twong dong cua céac loai CoV thudc phan chi Sarbecovirus

STT Tén CoV Ty 18 twong dong Iy, (%)
1 2 3 4 5
1 Human SARS-CoV-2 100,00
2 Pangolin CoV 99, 19 100,00
3 Bat CoV 96,64 96,70 100,00
4 Human SARS-CoV 87,95 88,32 92,89 100,00
5 Bat SARS-CoV 87,91 88,02 93,02 97,42 100,00

Phén tich quan hé di truyén cia cac loai
CoV thudc phan chi Sarbecovirus dya trén ving
NSP11 cho thiy SARS-CoV-2 ngudi (Human
SARS-CoV-2) c6 quan hé di truyén gan giii voi
CoV té té& (Pangolin CoV) véi ty 1¢ tuong dong
99,19 % va CoV doi (Bat CoV) véi ty 1€ tuong
d@)ng 96,64 %. Mat khac, CoV té t€ va CoV doi
c6 mdi quan hé di truyén chit chd voi ty 16
tuong dong 13 96,70 % (Bang 3). Co thé chung
minh gid dinh SARS-CoV-2 ngudi c6 ngudn
gbc tir CoV doi va té té 1a vat chi trung gian
lay truyén (Hinh 3). Két qua nghién ctru nay
cling phu hop voi két qua cia cac nghién ciu
phan tich thong ké Bayes sir dung tai tao dia ly
thuc vat hoc dd xac dinh virus SARS-CoV-2
méi xuat hién thuong luu hanh nhu mot biy
khong ddng nhit trong cic 6 chira dong vat
hoang da trudc khi chiing xuét hién trong quan
thé ngudi, to tién gy bénh tir dong vat sang
ngudi di duoc tim thiy trong 6 chira dong vat
gia dinh 1a doi méng ngyua (Rhinolophus affinis)
thudc ho Rhinolophidae, ciing nhu ¢ cac loai
dong vat hoang da khac dugc ban dé lam thuc

phdm nhu t& t& (Manis javanica), cay voi mdc
(Paguma larvata), img ch6 (Nyctereutes procyonoides),
chdn bac ma (Melogale moschata)... Cac dot bién
trén céc thu thé receptor-binding domain (RBD) cua
CoV di tao diéu kién cho chung c6 kha ning lay
nhiém sang cac vét chi méi hon, do d6 mé rong
pham vi tiép can ctia chiing dén tat ca cac noi trén
thé gisi. Pay 1a méi de doa tiém an ddi voi sirc
khoe cua ca dong vat va con nguoi [1, tr.3-9].
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Hinh 3. Cac dudng lay truyén tiém ning cia SARS-
CoV-2

3. KET LUAN VA KIEN NGHI
3.1. Két qua nghién ctru

Thu thap 23 trinh ty NSP11 cta cac loai
CoV, MERS-CoV, SARS-Like-CoV, SARS-
CoV, SARS-CoV-2 thubc chi Betacoronavirus
trén cac vat chu doi, té t&, ngua, bo, chd va



TAP CHi KHOA HQOC BAI HOC VAN LANG Truong Thé Quang

ngudi. Giai bai toan sdp hang nhiéu trinh ty  hé di truyén gin giii v6i CoV té t& véi ty 18
NSPI11 cac loai CoV thudc chi Betacoronavirus, — tuong dong 99,19% va CoV doi véi ty 1é twong
két qua cac CoV dugc phan thanh nim phan  ddng 96,64%. Mit khac, CoV té t& va CoV doi
chi Sarbecovirus, Embecovirus, Merbecovirus, c6 mdi quan hé di truyén chat ché véi ty 1€
Nobecovirus va Hibecovirus. Phan chi Embercovirus  twong dong 14 96,70%. Nhu vay, c6 thé ching
déu co khoang cach di truyén xa ddi voi cic  minh gia thuyét SARS-CoV-2 ngudi c¢6 ngudn
phan chi con lai. Cy thé, khoang cach di truyén  gdc lay truyén tir CoV doi hoic té té.

cia Embercovirus d6i veoi Sarbecovirus la  3.2. Kién nghi

1,097; d6i véi Nobecovirus 1a 1,125; dbi véi Mg rong pham vi nghién cau thu thap
Merbecovirus 1a 1,113 va d6i v6i Hibecovirus  thém genome cua nhiéu loai CoV trén nhiéu vat
14 1,141. Phén chi Sarbecovirus c6 khoang cach  chu la doi, cac dong vat trung gian va nguoi.
di truyén gin voi cac phan chi con lai nhu  Can sir dung thém mot sb chi thi khac trong
Nobecovirus (khoang cach di truyén 0,584), genome hoic toan bo genome dé nghién ctu vé
Merbecovirus (khoang cach di truyén 0,563), quan hé di truyén va nhan dién cac dot bién
Hibecovirus (khoang cach di truyén 0,461).  SNP cac loai CoV. Nghién citu vé co ché CoV
Phén tich quan hé di truyén cua cac lodi CoV  xam nhap vao té bao vat chu va vong doi caa
thudc phan chi Sarbecovirus dua trén ving CoV, ciing nhu ngudn goc va cic con dudng
NSPI11 cho thdy SARS-CoV-2 ngudi c¢6 quan |y truyén khéc nhau cia CoV.
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