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PHAN TiCH CAC VAT CHU TRUNG GIAN CO THE CUA
CORONAVIRUS M1 SARS-COV-2

Ké tir khi cac ca nhidm virus viém phdi méi
(SARS-CoV-2) lan dau tién dugc bao cdo & Trung
Quéc, dich bénh da lan rdng nhanh chong. bén
nay, virus di lan rong ra ngoai Trung Qudc, va
bénh dang xuét hién & hdu hét cac nude trén thé
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gidi. Cho dén nay, ngudn goc va duong lay lan
cua virus van chua dugc 1am rd.
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Hinh 1. Bwéng truyén lay cua cdc bénh do virus cé nguén géc twr doi
MERS: doi ling m¢ Ai Cdp — lac da buéu — con nguoi; SARS: doi mong ngwa — cdy hwong co
— con nguoi; SADS: doi mong nguwa — lon; SARS-CoV-2: doi mong ngua — khong ro vat chu
trung gian — con nguoi, virus Nipah (NiV): doi trai cdy — lon — con nguoi; virus Ebola: doi cho
Angora (Mops condylurus) — khong ro vdt chu trung gian — con nguoi

Bon bai viét gin day da phan tich trinh ty
toan by gen cia SARS-CoV-2 va da xay dung
cdy phat sinh loai (1-4). Nguoi ta tin riang virus
thuoc chi Betacoronavirus va nam cung nhom
v6i SARS (Hoi ching H6 hdp cap tinh nghiém
trong)/SARS-like coronaviruses, voi coronavirus
HKUO9-1 ¢ doi an trai cay lam nhom trung gian
(2). Mot nghién ciru gan ddy da cho thay co su

tuong dong cao (tdi 96,2%) gitta SARS-CoV-2 va
BatCoV RaTG13, mét chung virus dugc phan lap
ttr Rhinolophus yunnanensis ( ). Do d6, doi rat
c6 thé 1a ngudn virus. Doi c6 thé mang nhiéu loai
virus ma khong bi bénh khi tuong tac voi virus
(5,6). CoOmot to hop Coronavirus ty nhién rat 1on
trong doi ma doi khi chung lay lan sang con nguoi.
Chang han, virus Ebola c6 ngudn gbc tir doi chd
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Angora (Mops condylurus, mot loai doi an trai
ciy), mic du vat chi trung gian ctia n6 van chua
dugc biét (7). Virus MERS (hoi chimg ho hap cap
tinh Trung Pong) c6 ngudn gdc tir doi lang mo Ai
Cap (Taphozous perforatus) va dugc lay truyén
cho lac da budu (Camelus dromedarius) trude khi
lay nhiém cho con nguoi (hinh 1, 8-12).

2. Rin va chim ¢6 thé khong phai la cac vat chii
trung gian

Doi an trai cay hiém khi dugc tim thiy & tinh
H6 Bic nhung doi méng ngya (Rhmolophus) duoc
phan bd rong rai & do va co kha nang la nguon goc
ctia virus. Nhung 1am thé nao dé Rhinolophus 13y
lan SARS-CoV-2 cho con nguoi? Mot sO vat chu
hru trlt trung gian cc') thé lién quan. Mot nghién ciiu
gan day cho thay rang SARS-CoV-2 c6 thé dugc
bat ngudn tir sy tai to hop cua mot Coronavirus tir
doi voi mot Coronavirus tir rén (13). Nguoi ta da
so sanh sai s& quan hé twong dong ctia bo ba ma
hoa (RSCU) ciia bd gen virus véi cac vét chi tiém
nang va thiy réng sai s6 RSCU cua SARS-CoV-2
gan nhit vdi sai so nay ¢ ran (13). Tuy nhlen trong
nghién ctru d6, sb lugng va trlnh tu sap xép cua
céc bd ba ma hoa cta hai con ran 1a thip hon so
v6i cac loai khac. Loai so sanh nay c6 thé khong
pht hgp. Thém vao do, Betacoronavirus chua bao
gir dwoc phét hién ¢ rén (14). Pham vi vét chu cua
hau hét cac Coronavirus 1a tuong ddi hep. Vi du,
céc bién chung ciia SARS (SARS-like) dugc phan
lap to Rhinolophus hupehensis trong nam 2005
khong thé 1y nhiém vao té bao ciia con nguoi (15).
Céc tac gia ctia bao co trén lién tuc tim kiém cac
Coronavirus tir doi tai Trung Qudc trong 8 ndm tiép
theo cho dén nam 2013, khi ho tim théy mot ching
phéan 1ap SARS WIV1 ¢ tinh Van Nam. Chung
nay co thé lay nhidm ca cac t& bao tir ngudi va cac
dong vat co vii khac (16). Ngay ca néu mét chung
Betacoronavirus rat dé lay lan, n6 c6 thé khong lay
nhiém chéo giita dong vét co vi véi ran, ria (17)
hay chim. Hon nita, ran hoang da thuong ngu dong
vao mua dong va duong nhu khong c6 vai trd nhu
cac vat chu trung gian.

3. Ciy voi mbc va dong vat dn thit khac khong
phai 1a vat chi trung gian

Nghién ciru vé SARS chi ra rang cay voi mdc
(Paguma larvata) c6 theé 1a mgt vat chu trung gian.
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Trong thuc té, trude khi bung phat dich SARS,
an thit cdy huong 1a phd bién ¢ nhidu ving cua
Trung Quéc. Bién ching virus SARS tir doi ¢6
thé da tinh co nhiém cho cay hwong & céc trang
trai nudi cdy huong & Van Nam. Céc cdy huong
mang virus sau do c6 thé di duoc ban dén tinh
Quéng Pong. Virus c6 thé tiép tuc 1ay lan va bién
d6i & nhitng cy voi ddm & chg dé tré thanh virus
SARS rat d& lay lan, loai da gy bénh & ngudi
vao nam 2003 (hinh 1, 18-20). Tuy nhién, trong
truong hop SARS-CoV-2, bénh nhéan déu tién va
thir 12 trong s6 40 truong hop sau nay khong co
lién quan dén thi trudng dong vat hoang di ¢ Vil
Héan (21, 22). Do d9, cac loai dong vat thuong
thdy trén thi trudong, ching han nhu cay voi dom,
duong nhu khong phai 1a vat chu trung gian ban
dau ciia virus.

Mirc d6 turong dong cia toan bo glycoprotein
(S) giita cdy voi ddm mang SARS (AY515512.1,
23) va SARS-CoV phén lap dugc trén nguoi
(AH012999.2) 1a 98,0%; trong khi mic d tuong
dong nay giita SARS-CoV va SARS-CoV-2
(YP 009724390 1) chi 13 75,4%. Diéu nay chi ra
rang cay voi dom 13 vat chu trung gian ciia SARS-
CoV ma khong phai la SARS-CoV-2.

Gidng nhu cly voi dém, cac loai dong vat khac
thuong thiy trén thi truong cling c6 the khong phai
la vat chu trung glan chang han nhu lon rimg, cho
rimg, chd s6i, va gdu méo. Mot nghién ctru gan
day cho biét SARS-CoV-2 nhén 1én kém & chd,
lon, ga va vit, nhung chon swong va méo bi nguy
hai néu nhiém tring (24). Tuy nhién, méo va ché
thong thuong hay bi nhiém Alphacoronavirus chir
khong phai 1a Betacoronavirus (14). Bé xac dinh
dang dén vai tro o thé c6 cua cac dong vat duoc
thuan hoa trong viéc truyén lay SARS-CoV-2, can
phai thuc hién thém cac nghién ctu tiép theo.

4.Té té c6 thé khong phai la vat chi trung gian
truc tiep

Xiao et al. (25) gin day di bao cao
Betacoronavirus ¢ té té&. Tuy nhién, tuyén b
“mirc d6 twong ddng 1a 99%” theo théng céo bao
chi ctia ho dbi voi cac virus & té t& 1a sai lam béi vi
su trong dong bo gen hoan chinh giita cac virus &
té t& va SARS-CoV-2 chi 1a 90,3%. Muc d6 tuong
dong cao dén 99% da duoc tim thiy trong khu virc
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“E” (25). Tuy nhién, virus tur cac loai khac cling
rat gibng nhau trong khu vuc nay. Lam et al. (26)
ciing bao cdo mot sd trinh tu gen ciia Coronavirus
duogc phan lap tur té t€ Malaysia. Médc du do tuong
ddng cao (97,4%) da dugc tim thiy trong mién
lién két thu thé, su trong dong cua toan bd bd gen
gitta Coronavirus tu t&€ t€ va SARS-CoV-2 (85,5
— 92,4%) thap hon nhiéu so véi mirc do twong
dong toan bo bd gen gitra BatCoV RaTG13 va
SARS-CoV-2 (96,2%). Ngoai ra, trong cay phat
sinh loai, cum CoV tir té t& ndm bén ngoai nhanh
CoV tur nguoi va CoV tu Rhinolophus (25, 26).
Virus tir vt cha trung gian truc tiép can phai gan
hon véi con nguoi hon 1a véi doi. Hon nita, su
tuong dong cao nhit giita Coronavirus tir t& té
va SARS-CoV-2 chi 1a 92,4% (26), chi ra c6 mot
khoang cach di truyén 16n can nhiéu thap ky tién
hoa. Andersen et al. (27) tiép tuc tim thiy ring
ca CoV tir té té va BatCoV RaTG13 déu khong
mang doan gen dot bién can thiét dé gin voi thy
thé ACE2 cua ngudi. Do d6, SARS-CoV-2 duong
nhu khong phai 1a két qua cta sy tai to hop giita
mot loai virus tur té t€ voi mot virus tir doi (28).

Hon nita, té té cia Trung Quédc dang trén bo
vuc cua sy tuyét ching va hau nhu khong co té
t¢ hoang da co thé bi bat. Mot mat do quan thé
thap 1am cho n6 gan nhu khong thé trd thanh mot
loai vat chu trung gian. Lam et al. (26) ciing dé
xuét réng té€ t€ nén duoc loai bd tir cac chg ban
dong vat troi séng dé ngin ngira sy truyén lay
sang nguoi. Tuy nhién, té té tu lau da bi cAm ban,
va khong thé tim thay trén thi trudng. Vi vy, thé
hé bénh nhan dau tién gan nhu khong thé co co
hoi tiép xtic Vi té té song.

5. Cac vt nudi c6 thé khong phai la vat chi
trung gian

Betacoronavirus ¢ thé liy nhiém dong vat
thuoc bd gubc chin (drtiodactyla) va bd gude
1¢ (Perissodactyla), chrflng han nhu lon, trau bo,
ngua, lac da, vv... Trong nam 2018, cac nha nghién
ctru di x4c dinh dwoc mam bénh gay tiéu chay cap
tinh dén chét & lon con trong mot trang trai lon tai
Quang Dong, d6 1a mot loai Coronavirus moi cé
ngudn gdc tir doi gay Hoi chig tiéu chay cip tinh
& lon (SADS-CoV), mic du virus dd khong truyén
lay sang ngudi (29). Thuc té 1a ho dd quan sat thay

doi Rhinolophus bay xung quanh céc trang trai
lon, va phan doi 6 thé 1a yéu td truyén bénh (hinh
1, 29). Virus Nipah cua Malaysia (NiV) c6 duong
lay truyén tuong tu. Ngudi dan dia phuong xay
dung trang trai lon canh méi trudng sdng ciia doi.
Doi mang virus da an trai cdy va lam roi cac trai
cay bi 6 nhidm virus vao chudng nuéi lon. Thong
qua con dudng nay, lon bi nhiém NiV va sau d6
lay nhiém cho con nguoi (hinh 1, 30). Tuy nhién,
vt nuoi bi nhidm Coronavirus s& biéu hién cac
triéu chirng nghiém trong va tham chi tir vong, va
gin day chua co bao cao nao vé cac bénh cip tinh
trong chan nuoi & Vi Han duoc cong bd, mic du
khong thé loai trir kha ning c6 nhidm khong triéu
chung.

6. Pong vat gim nhim c6 thé dong mot vai tro
quan trong trong truyen lay virus

Trong qué trinh lya chon dong vat, by gen virus
can phai thay dbi dé thich nghi véi vat chu, ching
han nhu nhitng thay doi trong sai s6 quan hé tuong
dong cta b ba md hoa (RSCU). Ji et al. (13) da chi
ra rang, trong s tat ca cac loai dong vat co vii c6 thé
1a vat chu, sai s6 RSCU ctua SARS-CoV-2 gan giii
nhét v6i sai s6 ndy ctia soc/Marmota (mot loai dong
vat gam nhim). Pidu nay cho thiy dong vat gam
nham c6 thé 14 vat chu trung gian. Hai Coronavirus
dac httu ¢ nguoi (HCoV-OC43 va HCoV-HKU1),
da duoc dé xuét co ngudn gdc tir dong vat gim nhdm
(31) Bén canh do, chudt non (4-6 tuan tudi) khong
tién trién bénh sau khi nhim SARS, trong khi nhiing
chuét 16n hon (12 - 14 thang tudi) ¢6 tién trién bénh
14m sang va viém phoi nhung sau d6 khong chét (32,
33). Piéu nay cho thiy ring mot hodc nhiéu loai gim
nham c6 thé 1a cac vat chi trung gian ma & nhiing
loai d6 virus luu hanh va bién doi (34).

Céc vung sinh thai dan xen gitta chut thanh
phd va Rhinolophus (hoat dong trén nui) 1a thap.
Néu cho ring ca chudt va doi dugc phan bd rong
rdi trén toan thé gidi, cac 6 dich don diém tap trung
& Vit Han khong thé duoc giai thich hop 1y. Chudt
tre dwoc nudi rong rai & Trung Qudc. Tuy nhién,
ching #n ré tre va than cay, co va do d6, chiing
khong co6 ving sinh thai dan xen Vé’i Rhinolophus.
Chung t6i da nhén thiy rang mot sb luong 16n soc
da duoc tha ra tai Vil Han ké tir nam 2013, va mot
cong vién cho soc hoang da da dugc xay dung tai
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Vii Han. Ca soc hoang da va Rhinolophus dang hoat
dong trong céc khu vuc rimg nui va ving sinh thai
cta chung dan xen véi nhau & mot mae do nao do.
Moi nguoi thuong diéu tri cho s6¢ nhu vat nudi va
cho ching an ma khong can bt ky sy bao vé nio.
Chiing c6 thé truyén lay SARS-CoV-2 qua nudc bot
hodc do tinh c& can trong khi cho an. Mic dii khong
Coronavirus nao di dwoc phan 1ap tir soc cho dén
nay, virus gay bénh viém mang ndo/ lymphocytic
choriomeningitis virus va mot s6 lyssavirus da duoc
bao céo trong dong vat ho Sciuridae (35), ngu y mot
kha ning truyén lay tir soc.

Chudt dong dd duoc tim thiy nhu 1a dong vat
phong thi nghi¢ém phu hop cho SARS-CoV-2 vi
n6 gay ra bénh va biéu hién bénh Iy & chudt co
phan nao gan voi nhitng tac dong trén ngudi (36).
Diéu nay can duoc nghién ctru thém.

7. Lua chon ddng vat chii va sy thich img bi 4n
v6i con nguoi

Andersen ef al. (27) dua ra 2 gia thuyét vé& ngudn
géc cia SARS-CoV-2: lya chon dong vat chu hay
thich ing bi 4n v&i ngudi. Co thé 1a 6 tién cua
SARS-CoV-2 da truyén tor mot loai dong vat khong
phai 13 ngudi (doi hodc mot sé vat chi trung gian)
sang nguoi (truc tiép hay gian tiép), bang cac tinh
ning gen clia n6 (nhur cac diém phan tich polybasic
va lién két O-glycans) can thiét phai tiép tuc thich
g thong qua qua trinh truyén lay gitra ngudi sang
ngudi. Tuy nhién, sy thich nghi bi an ¢ nguoi (vi
du, su thich nghi cua virus gdy bénh cum theo mua)
co the tao ra nhung vu dich lan rong, khong pha1 la
mét 6 dich don diém. Hon nira, can ¢6 rat nhiéu loai
virus trung gian gitra virus t6 tién va SARS-CoV-2
hi¢n tai, trong khi chi c6 120 diém dot bién (0,41%)
duoc tim thay trong 8 trinh ty ma hoa cta bd gen
virus SARS-CoV-2. Sy bién di gen ciia SARS-
CoV-2 van con rat thap va khong co cac loai trung
gian nhu da dugc dé cap 6 trén duoc tim thay (37).

Bén canh gia thuyét thich tmg véi con nguoi,
gia thuyét lga chon dong vat cho théy rfmg SARS-
COV-2 da ting lwu hanh trong mot hodc nhiéu
loai dong vat trude khi lay nhiém trén ngudi. Véi
mot loai virus tién chat dé c6 duoc cac tinh nang
gen thich hop dé lién két duoc véi thy thé ACE2
0 nguoi, dong vat chu co6 kha nang sé phai c6 mat
do quﬁn thé cao dé cho phép cac lya chon tu nhién
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duoc tién hanh hiéu qua (27). That tha vi khi ghi
nhan rang Betacoronavirus ¢ loai gam nham co
cac diém polybasic phan tach (38). Tir nhimg diéu
trén, giam sat va phan tich toan by hé gen cua
CoVs tir dong vat gam nhdm 1a quan trong dé lam
sang to lidu cac loai nay c6 bat ky vai tro gi trong
chu ky truyén 1ay cua virus va phat hién kha nang
tai to hop c6 thé lién quan dén CoVs, tir cac loai
nay va tir doi. Tuy nhién, van chua c6 bat ky bang
chirng nao vé vai tro cua loai gaim nhdm hodc soc
nhu nhiing vat chu trung gian.
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