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TOM TAT

COVID-19 la bénh Iy véi phd bénh da dang, biéu hién lam sang va bién chimg phikc tap.Nhiéu
nghién citu di dé cdp cdc yéu to dan sé nhw gici tinh, do tudi, bénh 1y nén, dong nhiém hodc béi
nhiém véi vi khudn lam tang dang ké nguy co dién tién bénh ndng hodc nguy kich trén nguoi bénh
COVID-19. Tuy nhién, nhitng thong so nay chua dii dé gidi thich tién lirong bénh khéc nhau trén
nhitng bénh nhan cé déic diém nén twong dong, hodc cdc truong hop ndng dén nguy kich thuée
nhom nguoi khée manh tré tuéi. Bén canh do, sw xudt hién ciia céac ca ldy nhiém dét phd, hiéu qud
chiing ngira thay doi phu thudce chiing téc ciing cho thdy vai tro ciia yéu té di truyén trong kiém sodt
va phong ngua dich bénh. Cac phan tich bo gen cia bénh nhan COVID-19 voi do bénh khac nhau
dd ghi nhdan mét sé bién thé ddc trung trén cdc gen tham gia ddp iing mién dich, ma héa thu thé té
bao cé twong quan dang ké véi sw nhay cdm va dé bénh ndng. Ngodi ra, cdc locus gen lién hé vdi
tién trién bénh, con bdo cytokine ciing da diroc xdc nhdan. Nhitng kién thikc nay la co sé cho viécxac
dinh cdc co chéphdn tiphuc vu viéc phdt trién cdc liéu phdp khing SARS-CoV-2, sang loc va diéu
tri som nhitng bénh nhan co nguy co cao.

T khéa: bién thé di truyén, COVID-19.
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ABSTRACT

COVID-19 is a disease with a diverse spectrum of clinical manifestations and complications.
Many studies have shown that demographic factors such as sex, age, underlying medical conditions,
co-infection or superinfection with bacteria significantly increase the risk of severe or critical
illness in COVID-19 patients. However, these parameters are not sufficientto explain different disease
prognosis in patients with similar background characteristics, or severe to critical conditionsin
young andhealthy subjects. In addition, the occurrence of breakthrough cases, the effectiveness of
vaccination varies among populations that also shows the role of genetic factors in disease control
and prevention. Genome analysis of COVID-19 patients at different levels of disease have showed
numerous geneticvariants ofimmune response or cellular receptor genes that are significantly
associated with susceptibility and severe illness. In addition, gene loci correlated with disease
progression andcytokine storm have also been confirmed. This knowledge provided insights of
molecular mechanisms that can be used in the development of anti-SARS-CoV-2 therapies and
early treatment of high-risk patients.
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1. NGUON GOC VA SU TIEN HOA CUA SARS-CoV-2

COVID-19 1a cin bénh nguy hiém c6 tinh 1y nhiém cao gay ra béi chiing virtit ho hip SARS-
CoV-2. Theo thong tin dich t& hoc, SARS-CoV-2 ban dau duocghi nhan tai thanh phd Vii Han vao
thang 12/2019 tai Vii Han (Trung Qudc), trén mot nhém bénh nhan véi tridu chimg viém phdi
khong 16 nguyén nhan lam viéc tai cho hai san Hoa Nam. Virtt duoc cho 1a c6 nguén gdc tir dong
vat, trai qua nhiéu qua trinh dot bién, tai t6 hop va thich nghi trén cac vat chii khac nhau, ching
duoc lay truyén sang nguoi.

SARS-CoV-2 thudc ho Coronaviridae bao gdbm cac virit c6 bd gen 1a RNA mach dwong. Dua
trén dic diém di truyén va huyét thanh hoc, ho virdt ndy dugc chia thanh bon chi: Alphacoronavirus
(alpha-CoV), Betacoronavirus (beta-CoV), Gammacoronavirus (gamma-CoV), va Deltacoronavirus
(delta-CoV)phan ky & giai doan 2400-3000 nim trudc cong nguyén va cé khuynh hudng 1ay nhiém
trén cac nhém dong vat khac nhau [1]. Céc virtt thudc chi alpha va beta chii yéu duge tim thiy &
dong vat hitu nhi, trong khi nhém virdt & hai chi con lai phan 16n gy bénh trén dong vat long
vii. Nhém viriit corona gay dai dich ho hap & ngudi bao gom SARS-CoV-1, MERS-CoV hay SARS-
CoV-2 déu thudc chi Betacoronavirus, phan chi Sarbecovirus. Mot s ching virtt corona khac
ciingdd dwoc ghi nhian gy bénh trén ngudi gdm c6HCoV-229E va HCoV-NL63 thudc chi
alpha;HCoV-0OC43 va HCoV-HKU1 thudc chi beta, phan chi Embecovirus.

Pén thoi diém hién tai, cac nha nghién cttu van chua thé khing dinhngudn gdc chinh xac
ciaSARS-CoV-2. RaTG13 14 chiing virtt corona ¢ cau triic bd gen twong dong nhit (~96%) duoc
thu nhan trén doi tai Trung Qudc vao nam 2013. Tir thong tin ndy, gia thuyét vé cdi ngudn clia
SARS-CoV-2 da duoc thiét 1ap, xoay quanh mot s6 luan diém: (1) chiing SARS-CoV-2 tién than luu
hanh trén doi vdi cac dot bién gen duoc tich liy theo thoi gian, sau d6 lay nhidm trén ngudi cach
ngau nhién; (2) su tai t6 hop gen gitta RaTG13 va chiing CoV chua xac dinh xay ra trén vat chi
trung gian tao thanh SARS-CoV-2, va virut duoc lay truyén sang ngudi; (3) bd gen SARS-CoV-2 14
dang thé kham két hop gitta RaTG13 va chiing corona c¢6 ngudn gdc tir té té & Quang Pong[1]. Bén
canh dd, tuy cac thong tin vé SARS-CoV-2 1 san pham tao ra bang ki thuat di truyén va “tron
thoat” khoi phong thi nghiém duoc lan truyén rong rai, phan 16n cac bang chimg khoa hoc dén thoi
diém hién tai déu cho thay virut c6 nguon goc tir dong vat va lay truyén sang ngudi[2].

Hién tuong tai td hop dién ra kha thuong xuyén trén virit corona mang y nghia quan trong cho
su tién hoa va thich nghi trén cac nhém vat chi khac nhau. Nhin chung, ty 1& ti t6 hop cac ching
corona lay nhidm trén nguoi van thap hon ty 1¢ tién héa thong thuong tir 10-20 lan, dao dong
khoang 1x10 tai mdi vi tri qua timg ndm [3]. Phan tich phat sinh loai cho thaycé su tai t& hop xay
ra gitta ching vi rit MERS-CoV tir nguoi va lac da, mot sé dit liéu ciing ghi nhan hién tuong nay
trong qua trinh tién hoa cia SARS-CoV-1. Trong truong hop ctia SARS-CoV-2, virtitduoc bao cdo
c6 su tai t6 hop xay ra mirc do thip hon hai loai trén. Cu thé, khi phan tich khoang 1,6 triéu trinh tu,
nhém ctia Lanfear va Corbett-Detig xac dinh 598 su kién tai t6 hoptuong tmg véi 2.7% cau tric bo
gen, xay ra chil yéu taivi tri ma héa protein S[4]. Sukét hop ctia yéu td tic ché hay ngan trd tai cac ving
gen lién quan duoc cho 14 nguyén nhanlam giam su xuat hién tai to hop.Trai nguoc véi xu huéng trén,
trinh tw mahda ctia SARS-CoV-2 c6 sur thay thé xap xi 1,1x107vi tri/ndm, cao hon so véi MERS-CoV
16,9x10* hay HCoV-OC43 1a 2,1x10“[3]. Trong do, ty 1¢ thay thé sai nghia so v&i dong nghia la
0,028, trong khi con sd nay ¢ bd gen nguoi 1a 0,2[1]. Dua trén ty 1¢ thay thé, cac nha khoa hoc w6c tinh
thoi gian phan ky gitta SARS-CoV-2 va RaTG13 dién ra trong khoang 18 dén 71 nim; roi vao mot
trong nhitng mdc thoi gian 1948, 1969 hay1982 [5]. Nhiing thong tin trén cho thy tuy bo gen SARS-
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CoV-2 c6 hién tuong thay thé trinh tu dién ra & mic do cao hon, nhung van mang tinh 6n dinh do cac
bién d6i nay phan 16n la dang dong nghia, cung vé6i viée tai t6 hop xay ra & muc do thap.
2. PAC PIEM CAU TAO VA CO CHE XAM NHIEM CUA SARS-CoV-2

SARS-CoV-2 c6 ciu triic virion dang hinh cau, véi dudng kinh dao dong tir 60-140 nm. BO gen
ctia virus 1a RNA soi don duong c6 chiéu dai tir 26-32kb, bao gom 14 khung doc mé (Open Reading
Frame - ORF) ma héa cho 29 loai protein khac nhau [6]. Khoang 2/3 trinh tur nim vé phia dau 5 clia
virus ma héa cho hai polyprotein cé ciu triic chong 1ap 1a ppla va pplb sé duoc phan cit dé tao
thanh 16 protein khong cau tric (Non structural protein - NSP) tham gia vao qua trinh sao chép va
phién ma cta virus. Cic NSP ¢6 chiic ning khac nhau trong qué trinh nhan bén, dién hinh nhu:
NSP1 - phan hity mRNA té bao vat chi, tic ché dich ma hé thong; NSP2 -ngin tré chu trinh té bao;
NSP3, NSP4, NSP6 - hinh thanh khoang trung gian sao chép;NSP5 - protease chit dao;NSP7 - phuc
hop sao chép;NSPS - primase; NSP9 - RNA bit cip protein; NSP10 - dong yéu td ctia NSP14 va
NSP16, NSP11 - chua r6 chirc ndng, NSP12 - RNA polymerase phu thuoc RNA; NSP13 - helicase,
5’ phosphatase;NSP14 - 3°-5” exonulease, N7-MTase; NSP15 - endonuclease; va NSP16 - gén ma
mRNA, O-Mtase[7].Phan trinh tu con lai vé phia diu 3' ma héa cho cac protein cau tric nhu
nucleocapsid (N), protein gai (S), protein mang (M) va protein vo (E). Cac protein nay tham gia vao
qua trinh déng géi ctia virion va tc ché phan tng mién dich clia vat chi. Cac gen ma héa cho cac
protein phu (ORF3a, ORF3b, ORF6, ORF7a, ORF7b, ORF8b, ORF9b va ORF14) nim xen 13n véi
cac gen ma hoa protein cau tric. Ngoai trir protein ORF3a va ORF7a, phan 16n cac protein phu chi
déng vai tro diéu hoa sur 1y nhiém ciia virus trong té bao vat chii, chtt khong tham gia vao qua trinh
hinh thanh virion.Khi so sanh véi SARS-CoV-1, bd gen SARS-CoV-2 mang hai diém khéc biét
dang ké. Pau tién, sy hién dién cia ORFS8 chi duoc tim thiy & SARS-CoV-2 do khung doc mé nay
& SARS-CoV-1 duoc chia thanh hai tiéu phan ORF8a va ORF8b béi su xuat hién clia mot dot bién
x6a 29 nucleotide. Thit hai, ORF10 1a khung doc m& hoan toan méi chi xuat hién trén SARS-CoV-
2 ma khong hién dién trén SARS-CoV-1[7]. Mot sd nghién ciu chirc ning cho thady ORF8 hd tro
viéc 1an tranh hé thong mién dich cta vi rit, trong khi ORF10 e ché qua trinh dap tmg mién dich
bam sinh bang cach phan hily protein MAVS. Thong tin nay phan nao gidi thich s khac nhau vé
hoat tinh gitra hai chung vi rut trén.

SARS-CoV-2 xam nhiém vao té bao vat chi théng qua qua trinh nhap bao (endocytosis) hay
hop nhat mang qua trung gian thu thé. Tuong tu nhu MERS-CoV, SARS-CoV-2 ¢6 S duoc phan cit
sin thanh hai tiéu don vi S1 va S2 bdi enzyme chuyén doi tién protein nhu Furin trong qua trinh
sinh tong hop. Trén mdt s6 corona khac, su phan cat S chi dién ra khi vi rit xAm nhidm vao té bao
dich[8]. Trong su h(yp nhit mang, twong tac gitta S1 va thu thé ACE2 l1am boc 10 vi tri S2°, qua dé
hoathda su phan cit béi protein TMPRSS2 trén bé mit té bao va hinh thanh “15” nhap bao cho phép
vi rit phong thich bd gen vao t& bao chét ctia vat chi. O truong hop nhép bao, qua trinh nay duoc
thuc hién béi Cathepsin Ltrong té bao chat. Sau khi duoc phéng thich, bo gen virus duoc phong
thich va qua trinh dich ma duoc khéi tao tai ORFla va ORF1b bdi ribosome ctia té bao chii hinh
thanh hai chudi polypeptide ppla va pplab[9]. Hai protease PLP™ va 3CLP™ tiép tuc phan cét cac
chudi nay thanh cac protein khong ciu triic hinh thanh phitc hop sao chép va phién ma hoan chinh.
Cung v&i su xuat hién ctia phic hop phién ma, cic bao quan sao chép dwoc hinh thanh nhim tao
diéu kién thuan loi cho su nhan doi ctia RNA virus béi protein RdARp (RNA-dependent RNA
polymerases) va su phién ma cac RNA thir cip. Cac RNA méi duoc tong hop sé trdi qua cac budc
bién d6i sau phién ma va gan mii nham 14n tranh sur phan hiy béi hé thong mién dich va gia ting
hiéu suat dich ma. Céc protein cau tric tong hop & giai doan nay s& duoc chuyén tir ludi ndi chat dén
khoang trung gian ctia bd may Golgi, tai day chung duoc dong goi cung vdi RNA virut hoan chinh
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(nucleocapsid) tao cac virion trudng thanh chd xuét bao.

3. CAC NGHIEN CUU VE DI TRUYEN VAT CHU TRONG BENH LY COVID-19

D3 c6 rat nhiéu nghién ciru duoc tién hanh nhim xac dinh vai tro ctia cac yéu to di truyén trong
su nhay cam véi SARS-CoV-2 va mdi tuong quan ciia ching dén tién luong ning ctia bénh nhan.
Trong d6, phan 16n cac cong trinh chi yéu tap trung theo ba hudng nghién ctru chinh: (1) nhém gen
lién quan dén dap tmg mién dich, (2) nhém gen ma héa cho thu thé va (3) nhém cac gen khac duoc
phat hién thong qua cac nghién ctru GWAS.

3.1. Nhém gen lién quan dén dap vmg mién dich

Hé thong mién dich déng vai tro chi dao trong viéc bdo vé co thé chong lai cac tac nhan giy
bénh nhr virus va vi khuan qua trung gian t& bao va cac cytokine tham gia vao dap tmg mién dich
bam sinh va mién dich thich tng.

Human Leukocyte Antigen (HLA): 13 nhém cac glycoprotein duoc tim thay trén bé mit cia
hau hét cac té bao trong co thé, song duoc bidu hién nhiéu nhat trén bé mit bach cau. HLA déng vai
tro quan trong trong viéc nhan dién cac peptide c6 ngudn goc tir sinh vat ngoai lai, qua d6 cim vng
hé thong mién dich loai bd cac té bao bi xAm nhiém. Cac nghién ctru vé ciu triic protein S va N ctia
SARS-CoV-2 cho thay chiing cé mang cac epitope duoc nhan dién dic hiéu bdi mot sé6 phan nhém
HLA & nguoi. Vi vay, cac khac biét trong biéu hién phan nhém HLA c6 anh huéng dén sy nhay cim
va dap tng mién dich cia bénh nhan. Mot s6 HLA phé bién trén dan s6 Y nhu HLA-A*01:01,
B*08:01, C*07:01, DRB1*03:01 dugc chimg minh 13 ¢6 twong quan cao véi ty 1& méc bénh va tir
vong do COVID-19. Trong khi alen HLA-A*11:01, B¥51:01 va C*14:02 ¢6 lién quan chit chg dén
tién luong x4u trén dan s6 Trung Qudc[10]. HLA-DRB1*08 ciing duoc bao cio 6 lién quan dén ty
1& tr vong do COVID-19, tuy nhién cac phén tich luc lién két cho thay ching khong tuong tac véi
bat ky peptide nao ctia SARS-CoV-2; do d6 can tién hanh lam 16 mdi lién két nay.

Cytokine: 13 thuat ngit dung d& miéu ta pho rong hoat chat protein duoc tiét ra tir mot vai cac té
bao thudc hé mién dich véi muc dich dan truyén cac tin hiéu ndi bao diéu hoa su twong tac gitta cac
té bao trong co thé. Su ting dot ngodt luong 16n cac cytokine, hay con goi 1a con bdo cytokine, phan
anh su mat kiém soat ctia hé théng mién dich din dén phan vmg viém qua mirc kéo theo hién tuong
d6ng mau, giam bach cau, thAm nhiém té bao don nhan cac co quan... Bdo cytokine l1a mot trong
nhing nguyén nhan chinh gy nén ton thuong phéi, suy chiic ning da co quan din dén tién luong
xau trén nhimg truong hop mac COVID-19 tré ning va nguy kich.So véi nguoi binh thudng, bénh
nhan nhiém SARS-CoV-2 c6 su gia ting dang ké nong dd cac cytokine nhu IL-14, IL-6, IL-7, IL-8,
IL-9, IL-10, TNF-(....Trong d6, IL-6 cao vuot ngudng duoc xem la “dau an” dic trung trén nhing
ca bénh tir d6 nang trd 1én. Cac bién thé trén gen ma héa IL-6 duoc biét 1a ¢ anh hudng dén nong
d6 biéu hién clia cytokine nay, va da duoc gin véi cac hoi chimg réi loan khac nhau. Strafella va
cong su xac nhan c6 khoang 7 SNPs trén gen IL-6 va 5 SNPs trén thy thé IL-6R ¢4 lién quan dén co
ché gy bénh va bién ching trén bénh nhan COVID-19[11]. Pang chu y, tan suat cac bién thé gen
ma hoa cytokine c6 su khic biét phu thudc ching toc. Cu thé, cac alen quy dinh su biéu hién cao clia
IL-6 va IL-10 thuong duoc tim thdy & ngudi chau Phi, nguoi gbc Tay Ban Nha va nguoi chau A hon
12 nguoi da trang.

Interferon (IFN): bén canh nhém gen cytokine, cac gen ma héa IFN ciing 1a muc tiéu tiém
ning cho cac liéu phap diéu tri giam nhe bénh nhan nhiém SARS-CoV-2. IFN lién két véi cac thy
thé ctia chiing nhu IFNAR1 va IFNAR2, diéu hoa chuyén biét cac con duong tin hiéu tham gia vao
hoat dong khang virus clia té bao. Trong mot nghién ctru trén 2.244 bénh nhan COVID-19 nguy
kich, Pairo va cong su ghi nhan su twong quan dang ké gitta cic truong hop niy véi bién thé
rs2236757 tai ving intron ctia gen IFNAR2[12]. Dong hop alen C ctia rs12252 trén gen IFITM3 da

ISSN: 2615-9686 Journal of Science - Hong Bang International University



Tap chi KHOA HOC - Truding Pai hoc Quéc té Hong Bang, S Dic biét 12/2022 e

duoc bao cdo 1a o lién quan dén tinh trang COVID-19 nguy kich[13].

Toll-like receptor (TLR): TLR 1a mdt ho cac thu thé nhan dang d#ic hiéu hang loai cac san phim
duoc tao ra béi cac vi sinh vat khi xdm nhi®m vao té bao chi. Dot bién mat chic ning trong gen
TLR7 da duoc phat hién trén cac bénh nhan COVID-19 tré tudi, khong cé bénh ly nén nhung dién
tién nguy kich. Khi tién hanh nghién ctu vai tro cia TLR3 va IRF7 trén nhiing truong hop nhiém
SARS-CoV-2 ¢6 nguy co tt vong cao, nhdm nghién ctru tai dai hoc Rockefeller (M§) phat hién co
khoang 8 locus c6 su lién quan mat thiét dén tién luong xdu clia nhimg bénh nhan nay[14].

3.2. Nhém gen mi héa thu thé

SARS-CoV-2 xam nhiém vio té bao qua trung gian thu thé, dot bién x4y ra trén cac gen ma hoa
thu thé c6 thé gay anh huéng dén su nhay cam va kha ning ting sinh cla virus, qua dé gy tac dong
dén cac qua trinh sinh 1y ctia vat chu.

Angiotensin-converting enzyme 2 (ACE2); 1a dich dén dau tién trong qua trinh tiép cn va bam
dinh ctia virus vao té bao vat chi. Protein nay déng vai tro kha quan trong trong co ché diéu hoa cia
hé thong Renin-Angiotensin (RAS) tham gia kiém soat huyét ap, tai hap thu natri, phan tmg viém
va xo héa trong co thé nguoi. Virus sau khi xdm nhiém vio té biao s& diéu hoa gidm biéu hién
protein ACE2, kéo theo su gidm hoat dong ctiia con duong RAS 1am ting nguy co xay ra cac dap tng
tién viém kiém soat béi con dudng nay. Mot vai nghién ctru gan diy cho thay cac bién thé di truyén
ma héa sy bidu hién vuot mic ctia ACE2 kha phd bién trén dan s6 Pong A hodc Nam A, trong khi
bién thé giam biéu hién thuong dwoc phat hién & ngudi chau Phi.Tinh dén nay, c6 it nhat 8 SNPs tai
bé mit twong tac ctia ACE2 da duoc phat hién, tuy nhién tac dong clia chung dén su tuong tac giita
SARS-CoV-2 va té bao vat chi can phai duoc nghién ctru thém[15]. Mit khac, do gen ma hda ACE2
ndm trén nhiém sic thé X, vi vay su gidm biéu hién clia protein nay & nam gidi dugc cho 1a ¢é lién
quan dén ty 1& tit vong cao hon.

Angiotensin-converting enzyme (ACE): protein tuong dong (homolog protein) véi ACE2, cling
tham gia diéu hoa con duong RAS. Su biéu hién ctia ACE va ACE2 chiu 4nh hudng qua lai 13n nhau
thong qua mdt s6 con duong tin hiéu nhuw ERK, p38, MAPK. Tuy cac nghién ctru dé cap dén vai tro
ctia ACE trong bénh ly COVID-19 con rét it, Delanghe va cong su ghi nhan tan suat alen D ctia ACE
¢6 twong quan nghich véi ty 1& nhidm SARS-CoV-2 trén 25 qudc gia chau Au[16]. Su ting biéu hién
ctia ACE ciing 1am ting dang ké nguy co ti vong trén bénh nhan COVID-19 tai chau A.

Transmembrane Serine Protease 2 (TMPRSS2): enzyme thiét yéu cho qua trinh phan cat
protein S ctia SARS-CoV-2, 1am rut ngan khoang cach gitta virion va mang té bao, qua d6 thic day
su dung hop mang gitip virus xAm nhiém vao té bao vat chi dé dang hon. Mot s6 cac diém da hinh
nhu rs12329760, 138134378, rs2070788, 19974589 va rs7364083 duoc du don l1am ting su biéu
hién ctia TMPRSS2, khién té bao ctia ngudi bénh nhay cdm hon véi su tan cong ctia virus[15]. Khi
tién hanh giai trinh ti toan bd exon ctia TMPRSS2 trén 120 ca bénh c6 biéu hién xo héa, tac gia
nhan thiy mdi lién hé dang ké gitta rs75603675, 1561735792, va rs61735794 vdi su lay nhidm ciia
SARS]CoV]2[17]. TMPRSS2 duoc cho 1a c6 biéu hién cao hon & cac té bao phé nang ctia nam gidi,
thong tin nay phan nao giai thich tan suat viém phdi xay ra cao hon trén nhém dbi twong nay.

Furin: protein ndy déng vai trd tuong tu nhu TMPRSS2, gitip phan cét protein S cta virus. Tuy
nhién, sy phan cét béi Furin dién ra & ving tiép giap giita 2 tiéu don vi S1 va S2, trong khi TMPRSS2
thuc hién qua trinh nay tai vi tri S2°. Mot vai cac nghién ctru d& cap dén sy ting biéu hién ctia Furin
trén bénh nhan tiéu duong, giai thich nguy co cao hon khi mdc COVID-19 ctia nhiing ca bénh nay.
Bién thé rs4702 di duoc chimg minh 1am gidm sy biéu hién cta Furin trén té bao phé nang, gdy anh
huéng déang ké dén sy xAm nhiém ctia SARS]CoV]2 [6].

Cathepsin B/Cathepsin L:& cic té bao khong bidu hién TMPRSS2, SARS-CoV-2 st dung

Journal of Science - Hong Bang International University ISSN: 2615-9686



| 56 | Tap chi KHOA HOC - Trudng Pai hoc Quéc té Hong Bang, Sé Dic biét 12/2022

cathepsin B hoic cathepsin L cho qua trinh phan cit va dung hop ctia virus. Cé khoang 3 bién thé
tai vi tri hoat dong (active site) ctia cathepsin B va mot dot bién sai nghia trén cathepsin L duoc biét
14 6 lién két véi dién tién ning trén bénh nhan COVID-19[13].

3.3. Cac gen khac

Ngoai cac gen thudc hé mién dich va cic gen ma hda cho thu thé té bao, thong qua cc nghién
ctru lién két toan hé gen, mot s6 bién thé gen hoic cac locus gen ciing da duoc xac dinh 14 c6 lién
quan vo&i su nhay cdm va dép tng bénh.

3p21.31: 1a mot trong nhitng locus dau tién duoc bao cao 1a c6 twong quan dang ké dén dién tién
ning ctia bénh nhan COVID-19 [18]. Viing locus nay bao phii 6 gen, gom c6: SLC6420, LZTFLI,
CCRY, FYCOI, CXCR6, va XCRI. Trong d6 gen SLC6420 duoc xem 1a ¢6 vai tro chii dao, diéu hoa
yéu t6 SIT1 tham gia vao su tuong tac giita S va ACE2.

9¢g34.2 (ABO): trong cung phan tich tong hop (meta-analysis) trén khodng 8,5 triéu SNPs tur
nhém bénh nhan COVID-19 d6 ning & chau Au, nhém nghién cttu phat hién bién thé rs657152
tai locus 9q34.2 c6 y nghia quan trong trong s nhay cim véi virus ctia nguoi bénh[15]. Bién thé
ndy gan lién véi ving gen ABO ma héa cho nhém mau & nguoi. Mot s6 cac nghién ctiu tiép theo
trén nhém 16n bénh nhan ciing xac dinh cdc c4 thé nhém mau A c¢6 nguy co nhiém SARS-CoV-
2 cao hon, trong khi ngudi mang nhém méau O dwoc xem 1a nhém ddi twong ¢é nguy co thap
nhat. Mot SNP khac (rs9411378) ctia ABO ciing da duoc xac dinh 13 ¢6 tuong quan véi tién
lwong ning va két cuc chinh cia bénh nhan COVID-19[13]. Tuy co ché phan ti¥ van chua dugc
hiéu 16, di c6 gia thuyét cho ring cac yéu té nhém méau déng vai tro nhu thu thé hoic dong thu
thé duoc sit dung béi sinh vat ngoai lai trong diéu hoa su hap thu noi bao, su truyén tin hiéu hay
tuong tac voi té bao vat chi.

TMEM189-UBE2VI: i cum gen dang chi y nhét trong dap tmg mién dich qua con duong tin
hiéu IL-1. Bién thé trén cum gen nay duoc phat hién qua phan tich GWAS trén 22 triéu diém da hinh
ttr cac bénh nhan véi do bénh khac nhau tai Trung Qudc[13]. Piém da hinh tai TMEM189-UBE2V1
gén lién véi hoi ching giam s6 luong té bao lympho va tiéu cau, ting CRP, D-dimer, IL-6 trén bénh
nhan COVID-19.

Oligoadenylate synthase (OAS): cac gen thuoc ho OAS duoc cam ung bdi cac IFN & giai doan
dAu clia qua trinh nhiém virus va chiu trach nhiém cho su phan hity RNA ctia virus. Cum gen OASI-
0AS3 duoc xac dinh tham gia bao vé té bao khang lai su nhiém SARS-CoV-2 qua co ché mién dich
bam sinh[12]. Do d6, bién thé trén cum gen nay duoc biét 1a c6 anh hudng dén dién tién nguy kich
ctia bénh nhan.

Apolipoprotein E (ApoE): 1a protein tham gia vao su chuyén hoa lipid & té bao dong vat. Cac
isoform chinh ctia ApoE 1a APOE2, APOE3, va APOE4 duoc ma hoa lan luot béi cac alen 2/ 3/

4. Qua trinh xdm nhiém ctia SARS]CoV]2 duoc biét 1a c6 su tham gia ctia cholesterol, chi yéu &
giai doan phan cit b&i Furin. Mot s6 cac nghién ctru mo td bénh nhén c¢6 kiéu gen dong hop ApoE
3 ¢6 nguy co tit vong do COVID-19 cao gap 4,3 1an, trong khi bénh nhan mang kiéu gen di Igmp 3/
& 4 c6 nguy co thap hon[15]. Puoc biét cac truong hop dong hop ti tuy chi chiém 13% tong dan sd
Hoa Ky, c6 khoang 34% céc ca tit vong do COVID-19 14 bénh nhan mang kiéu gen nay.

PIEZOQO1:gen nay ma hda mot kénh ion khong chon loc 1am trung gian cho cac dap ing ndi&nd
cong su tudn hoan mau. Cac phan tich trinh tu toan bo gen cho thay c6 3 SNPs ctia PIEZOI ¢6 'y
nghia dang ké dén ty 1¢ tir vong ctia bénh nhan COVID-19, doc 1ap véi cac yéu to nguy co [13].

Dipeptidyl peptidase (DPP): mot s6 bién thé ctia cac gen thudc ho DPP ciing da duoc miéu ta
1a c6 lién quan dén qua trinh dap tng mién dich ctia bénh nhan nhiém SARS]CoV]2. Trong d6 noi
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bat la DPP4 (hay con duoc goi 1a CD26), la mot glycoprotein xuyén mang tham gia vao su hoat hoa
té bao T, gitp té bao vat chi chdng lai su nhiém virus. Bién thé tai ving 5’UTR ciia DDP4
(rs13015258) da duoc bao co 1a c6 anh hudng dén sy nhap bao clia vi rut [15]. Dot bién mét chirc
nang ctia DPP7 duoc cho 1a mot trong nguyén nhan dan dén dién tién bénh khac nhau trén hai chi
em rudt trong cing mot gia dinh. Trong khi d6, mbi lién hé gitta bién thé ctia DPP9 va db ning ciia
bénh nhan mac COVID-19 ciing da duoc phat hién qua nghién ciru GWAS.

4. CAP NHAT TINH HINH NGHIEN CUU TRONG NUOC

Ngay cang c6 nhiéu cac dit liéu cho thiy kiéu gen clia vat chi co vai trd quan trong trong
khuynh hudng va mirc d6 dap tmg véi su lay nhiém. Vi du, hoi chimg mét khiu giac hodc vi giac do
COVID-19 thuong duoc bao céo & dan s chau Au va Hoa Ky, nhung it gdp hon trén ngudi chiu A.
Khi so sanh vdi cac ca don 18 cing cip do bénh, Ikitimur va cong su quan sat thdy nhom bénh nhan
COVID-19 thudc cung gia dinh c6 dién tién bénh tuong tu nhau, qua d6 cting c6 thém vai trd cta di
truyén trong d4p tmg bénh. Tuy nhién, cin luu y 13 phan 16n cac thong tin vé bién thé di truyén c6
lién hé véi COVID-19 duoc thu nhén tir dan s6 chau Au hodc Hoa Ky, do d6 c6 thé khong mang tinh
dic trung cho nguoi Viét Nam.Vi vy, viéc trién khai cac nghién ctru vé tuong quan gitta di truyén
vét chiiva dién tién bénh COVID-19 trén dan s6 Viét Nam ciing 1a mot trong nhimg hudng di dang
duoc cac nha khoa hoc trong nudc quan tam.

C6 thé k& dén mot s cac két qua ban dau bao gdm cong trinh cia Ton va cong su dé cap dén
tinh da hinh ctia thu thé TMPRSS2 trén bénh nhan COVID-19 Viét Nam. Trong d6, khi gidi trinh tw
toan b exon trén 270 bénh nhan, nhém nghién ctu ghi nhan 29 bién thé tai ving khong ma hoéa va
14 bién thé tai ving ma héa ctia TMPRSS2 véi rs12329760 1a bién thé cé tan suat xuat hién cao
nhat[19]. Nghién ctru vé mdi lién quan giita bd gen va nhém mau ctia vat chi dén tinh nhay cam, do
bénh ning COVID-19; tir phan tich toan bd trinh trr exon ctia 200 bénh nhan va 100 ca dbi chimg,
nhém ctia Vi Phuong Nhung bao cdo nhém mau O 1a yéu t bao vé gitip cai thién két cuc clia ngudi
bénh[20]. V& sy nhay cam véi vi rit, hai bién thé rs2229207 va rs17860118 thudc gen IFNAR2 lam
tdng nguy co lay nhi€ém, trong khi rs139940581 ctia SLC6420 1am giam khuynh hudng nay.Trong
su tién trién bénh, nhém ghi nhan tan suit cao ctia 154622692 va 151048610 trén bénh nhan ¢ do
bénh trung binh, dong thoi rs12329760 c6 twong quan dang ké vai kidu hinh bénh nhe hodc khong
biéu hién triéu chimg. Dang chu y, rs2304255 gen TYK?2 vars2277735 ciia DPP9 dugc bao cdo 1a c6
lién hé dén nguy co bénh ning hoic ti vong [20].

5. KET LUAN

Nhin chung, da c6 nhiéu cong trinh dwoc thuc hién nhiam tim kiém cac gen hodc nhém gen
déng vai trd quan trong trong qué trinh xAm nhiém va ting sinh cda virus, ttr d6 giip dua ra céac
thong tin can thiét cho viéc phat trién cac liéu phap ngin chin su 1y nhiém ciing nhu diéu tri bénh
COVID-19. Pong thoi, cac nghién ciiu nay ciing tap trung xac dinh bién thé gen c6 tac dong dén
dap vmg mién dich cta vat chi - hay cac “dau an” di truyén - phuc vu cho sang loc va diéu tri sém
nhimg bénh nhan cé nguy co cao. Py duoc xem la budc di thiét yéu trong phong - chong dich
COVID-19 & giai doan hau vic-xin.Tuy nhién, cAn nhan manh 14 tan suat clia cac bién thé da duoc
bao cao c6 sy thay ddi phu thudc timg chiing toc, cho thay cac nghién ciu khao sat bién thé di truyén
trén nhiéu nhém dan s6 1a rat can thiét, qua dé tham dinh va xac nhan dau 4n di truyén dic trung cé
lién quan dén nhay cam va tién luong ning dic trung cho timg chiing tdc.
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