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Diic diém di truyén & bénh nhan Covid-19:
tinh hinh nghién ctru, trién vong va thach thic trong diéu tri Covid-19
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Tom tiit:

Sw xuat hién cia virus viém duong ho hap cap SARS-CoV-2 di din dén dai dich Covid-19 trén toan thé gi6i. Xdc dinh
cac yeu tb nguy co Kkhién bénh tién trién nang cung nhw danh gia mirc do da dang vé tinh trang bénh cua nguoi nhiém
SARS-CoV-2 di tré thanh mt trong nhimg mdi quan tim hang dau cia cic nha khoa hoc. Cac yéu to nguy co da biét
bao gom tudi cao va bénh nén ciia bénh nhan ¢6 lién quan dén tinh trang bénh Covid-19 tién trién ning. Ngoai ra, hang
loat nghién ctru bénh/chirng, mé phéng, docking, dw doan in silico cling nhw danh gia twong quan toan h¢ gen da duoc
thuwe hién trén nhleu quan the ngwoi khac nhau gan day da dat dwgc mot s0 két qua quan trong Trong do, cac nhém gen
dwoc bio cio nhiéu nhat nam trong cac con dudng nhiém ciia SARS-CoV-2, phan lrng mién dich cua co the chii va gen
quy dinh nhom mau. Cac bién thé di truyen hoac locus gen co thé dong vai tro bao vé co thé, ting tinh min cim hoic
c6 lién quan dén tinh trang bénh ning hay tir vong da dwoc phéan tich chi tiét. Maic du cac két qua t6ng hop déu dwgce
rut ra thong qua cac phan tich thong ké, mo phong, nhung day 1a nhitrng thong tin khoi dau rat c6 y nghia cho nhirng

nghién ctru sau vé co ché bénh sinh ciia Covid-19 va y hoc ca thé héa trong twong lai.
Tir khéa: bién thé di truyen, Covid-19, di truyen co thé chii, GWAS, SARS-CoV-2.

Chi s6 phin logi: 3.5
Md dau

Dai dich viém duong ho hdp cap Covid-19 do virus SARS-
CoV-2 d giy ra nhimg anh huong ning né doi voi hé thong y té,
kinh té va an sinh xa hoi trén toan thé gioi. Pac diém lam sang cia
céc bénh nhan Covid-19 rit da dang, tir khong biéu hién tridu ching
t61 bénh canh suy ho hép cap nguy kich va de doa tinh mang. Méc
du céc con s6 thong ké ban dau cho thiy, cac yéu to nhu bénh nén,
tudi cao hay gioi tinh c6 méi lién quan véi nguy co tién trién bénh
ning nhung chwa du dé giai thich sy khac biét dd ghi nhan trong
d4p tmg cua cac c4 thé khi bi 1y nhidm virus SARS-CoV-2. Nghién
ciru vé dic diém di truyén cua c thé lién quan toi cach thirc co thé
phédn mg khi tiép XUc voi mam bénh 1a co hoi lam sang to nhiing
nguyén nhan bénh sinh, phat hién dich tic dung cua thudc, du doan
phan (g ctia ngudi bénh v6i liéu phap didu tri va tiém chung. Doi
v6i bénh truyén nhiém, nhiéu nghién ctru trién khai theo hudng phan
tich tirng ca bénh hodc danh gia twong quan toan bo h¢ gen (Genome
wide association studies - GWAS) da chi ra mot sd bién thé trén hé
gen nguoi bénh lién quan dén nhiing dac diém lam sang nhét dinh.
Cu thé, d6i v6i bénh st rét, ap luc cua chon loc ty nhién thé hién
rd rét trén mot sb quém thé c6 kha nang khang lai can bénh nay nhu
dot bién gay tan mau bam sinh & cac khu vyc Dia Trung Hai, Tay A,
chau A, sy ving mit cia nhom méau Duffy & Téy Phi, hemoglobin E
o Nam A va hemoglobin C ¢ Téy Phi. Nhimg bién dbi trong gen ma
hoa cho thy thé CCRS (vi dy nhu CCR5A32) lam suy giam sy xam
nhdp cua virus HIV vao té bao T, tir d6 lam chdm tién trién ciia hoi
chimg suy giam mién dich méc phai (AIDS). Ngodi ra, locus gen
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MICB va bién thé 13765524 cua gen PLCE! dé dugc béo céo la c6
lién quan dén hgi chiing soc sot xuat huyét Dengue.

Trong nhiing nim qua, céc cong b vé yéu to di truyen nguoi
tham gia vao dap (g cta c4 thé véi cac bénh truyen nhlem bao gom
cac nhom gen sau: ma hoa cho thu thé trén bé mat té bao, mi hoa
cho céc protein dap ing mién dich, quy dinh c4c thanh phém cua
huyet sic th. Nhiing nghién ctru trén quy md l6n hira hen s€ cung
cap nhimg hiu biét sau sic vé mdi lién két gitra h¢ gen co thé chu
- mam bénh, tao co s¢ quan trong cho nhiing tiép can xa hon véi hé
gen ca the nham hé tro cong tic phong ngira va diéu trj hiéu qua céc
bénh truyen nhiém. D6i voi dai dich Covid-19 trong thoi gian gan
day, viée tlep cn va khai thac chi tiét dic diém di truyen cua cac ca
nhan méc bénh véi nhitng tridu chimg lam sang da dang la cong viée
rat cap thiét. Ching toi s& khai quat mot sb két qua khao sat da dang
h¢ gen bénh nhan Covid-19 cua cong déng khoa hoc trén thé gioi va
thao luan vé nhitng xu hudng nghién ctru trong twong lai.

Tiéu chi sang loc va chon Iua nguon tai liéu

Tim kiém trén ngan hang di liéu PubMed vdi cc tir khoa lién
quan (Covid-19 host genetics, Covid-19 susceptibility, Covid-19
severerity, SARS-CoV-2, Covid-19 GWAS) cép nhat dén thoi
d1em thang 9/2021. Cac thlet ké nghién ctru dugc tham khao bao
gdm: tong quan tai liéu, tong quan hé théng, nghién ciru bénh
chimg, nghién ciru GWAS, nghién ctru phan tich tong hop bénh
chimg, nghién ctru doan hé, céc bang chimg in vitro, cac phan tich
in silico.
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Abstract:

The emergence of the acute respiratory infection virus SARS-
CoV-2 has spread the Covid-19 pandemic over the world.
Identifying the risk factors relevant to Covid-19 clinical
features, given the striking difference in the clinical symptoms
observed from SARS-CoV-2 infected individuals, have become
one of the primary concerns among scientists. It has been well-
known that host factors such as older age and comorbidities
are associated with higher severity. Recently, numerous case/
control studies, simulations, docking, in silico prediction, and
genome-wide association study (GWAS) performed in various
human populations have achieved many significant results.
The reported genetic variants were mostly categorised into the
SARS-CoV-2 entry pathway, host immune responses and ABO
blood groups. Genetic variants or loci that may play a protective
role, increase susceptibility or be associated with severity/
mortality have been analysed in detail. Despite the results
being all drawn through statistical analysis and simulation, the
knowledge still deserves consideration as supporting materials
for in-depth studies on the pathogenesis of Covid-19 and
personalised medicine in the forthcoming years.

Keywords: Covid-19, genetic variant, GWAS, host genetics,
SARS-CoV-2.

Classification number: 3.5

Tinh hinh nghién ciiu quéc té vé hé gen co thé chi cia
Covid-19

Trong vong hon 1 ndm trd lai day, cac nha khoa hoc va céc
nha nghién ctru 1am sang da va dang c6 gang tim hiéu Iy do vi sao
dién bién cua Covid-19 ¢ cac bénh nhén lai rat khic nhau. Bén
canh nhiing yéu t6 da biét nhu tudi cao, tinh trang bénh nén va
diéu kién kinh té, xa hoi khac nhau thi dic diém hé gen cua co thé
chu ciing duoc cho 1a mot yéu t6 dong vai trd quan trong dbi véi
tinh trang bénh trd ndng. Viéc xac dinh dugc nhiing yéu t6 dong
vai tro then chét trong hé gen clia nguoi bénh co thé 1am sang to
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nhimg co ché sinh hoc c6 lién quan dén liéu phap dleu tri cling
nhu mbi quan hé nhan qua gitra sy bién dong cua céc yéu td nguy
co voi qua trinh 18y nhlem virus va dién bién & bénh nhan. Cac to
chtre: Sang kién Di truyen Co thé chu Covid-19 (Covid-19 Host
Genetics Initiative) va N& lyc nghién ciru Di truyén ngudi méic
Covid (Covid Human Genetic Effort) da nhanh chong duoc thanh
lap vao thang 4/2020. Day 1a nhiing hé théng mang ludi lién két
cac nha khoa hoc va trung tdm nghién ctru da quéc gia, nhim chia
sé céc co s dit liéu vé hé gen co thé chu, tir do phdi hop phan tich
b dit liéu I6n va kham pha nhimg yéu t6 nguy co trong tinh min
cam va muc d6 nguy kich cua bénh nhan Covid-19 [1], mat khac
cing truy tim yéu to di truyén va dap mng mién dich 1a nguyén
nhén tryc tiép gdy nén nhimg ca bénh thé hién tinh dé khang cao
v6i virus hodc dién bién ning & cac bénh nhan Covid-19 [2]. Pong
Iyc chinh thuc ddy hoat dong cua cac t chirc nay 13 tiém nang tmg
dung ctia nhimg kién thirc khoa hoc méi trong viéc nang cao chat
luong quan 1y 1am sang va cai thién higu qua diéu tri.

Cac hudng tiép can st dung GWAS hodgc cac nganh khoa hoc
khac nhau c6 thé duoc ép dung dé xac dinh nhing bién thé di
truyén cling nhu khdm phd mang Iudi sinh hoc cua mdi tuong tac
giita co thé chil va mam bénh [3]. GWAS 1a mét phuong phap tiép
can thong qua khao sat toan hé gen/hé ma hoa duoc ap dung trong
nghién ctu di truyen nhim xac dinh nhiing blen thé lién quan dén
mot tinh trang cu thé nao d6. Céc cong bd gan ddy nhat dua trén
nghién citu GWAS da xac dinh dugc cac locus nhay cam vdi bénh
canh suy ho hip ¢ bénh nhan Covid-19 thudc nhiém sic thé so
3 (SLC26420, LZTFLI, FYCOI, CXCR6, XCRI, CCRY) va s6 9
(4BO) [4], ngoai ra, c6 13 locus gen déd dugc xac dinh 1a ¢4 lién
quan dén kha nang nhiém virus va tién lugng ning cta bénh nhan
[5]. Mot phin két qua tir cac nghién ctru GWAS duoc thé hién &
hinh 1 va 2. Mot nghién ctru khéc trén 2.393 bénh nhan Covid-19
va 3.298 ddi chimg khoe manh & Nhat Ban cho thiy, bién thé
1560200309 (g.169519612G>A) thudc ving khong ma héa cua
gen DOK2 ¢6 mdi trong quan voi tinh trang nguy kich ciia cac
bénh nhan dudi 65 tudi. iy la bién thé gen xuét hién pho bién ¢
khu vuc Dong A vai tan s6 13 0,097 [6]. Tuong ty, nhing dit liéu
hé gen don boi HLA hay gen quy dinh nhém mau ABO ciing ¢6 thé

Nhiém SARS-CoV-2

Neuy ich &j i,

0 Khong c¢o méi lién hé

Hinh 1. Két qua nghién ctru GWAS trén bénh nhan Covid-19
[5]. C6 13 locus gen trén 8 nhiém séc thé da dwoc xac dinh 1a cé
méi lién hé voi nhirng tinh trang bénh khac nhau clia bénh nhan.
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duoc danh gia mdi tuong quan v6i do nhay cam, stc dé khang va
céc bién chimg & bénh nhan Covid-19 [7]. Ngoai ra, viéc lién két
dir liéu hé gen voi ho so stre khoe dién tir c6 thé duogc tin dung dé
diéu tra anh huong cua yéu t6 di truyén déi véi biéu hién 1am sang
& nhimg nguoi nhiém SARS-CoV-2 [8].
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Nhiém sic thé
Hinh 2. So’ d Manhattan vé méi lién hé cta 2 locus gen nhay
cam vé&i bénh canh suy hé hap cla cac ca bénh Covid-19
nguy kich [4]. Hai locus gen gdm cé SLC6A20, LZTFL1, FYCO1,
CXCR6, XCR1, CCR9 (nhiém s&c thé sb 3) va ABO (nhiém sic thé
s6 9). Buong gi¢i han mau dé hién thj nguéng y nghia théng ké
trén toan hé gen voi gia tri P<5x102.

Nhom gen lién quan dén gua trinh xam nhap té hao cia virus

Dé x4m nhdp vao t& bao ngudi, virus SARS-CoV-2 str dung
enzyme chuyén hoa angiotensin 2 (ACE2) dé gan vi domain lién
két voi thu thé ciia no (Receptor binding domain - RBD) va serine
protease xuyén mang (TMPRSS2) dé cat protein gai. Khi protein
gai clia virus da bi cit boi TMPRSS2 s& khoi dong cho qua trinh
xam nhdp vao té bao va hd trg virus tranh duoc sy tan cong cla hé
mién dich. Mit khac, protein mang ADAM17 tham gia thiy phan
thy thé ACE2 nhung khong tic dong 1én protein gai cta virus, két
qua 1a thy thé ACE2 bi tach vao khong gian ngoai bao va giil cho
té bao tranh bj virus xim nhiém (hinh 3). Thyc té dir liéu trude day
cho thiy, hiéu qua tich khoi mang té bao cua thy thé ACE2 la két
qua cua qua trinh tinh chinh phu thugc vao 2 protein TMPRSS2 va
ADAMI7 [9]. Nhu vy, su da dang vé mat di truyén cia céc gen
ma hoa cho cac protein ACE2, TMPRSS2 va ADAMI17 co thé 1
yéu t6 tiém nang gay ra nhitng khac biét trong dic diém lam sang
ctia bénh nhan Covid-19.

ACE2 bi cit < tai luong virus
Virus xam nhap vio ndi bao cia
té bao chu

ACE2 bi cit > tai lugng virus
Virus s& bj gir & khong gian
ngoai bao cta té bao chu
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Hinh 3. Mb hinh gia thuyét vé sw trung hoa virus & khdng gian
ngoai bao lién quan dén thu thé ACE2 [10]. Khi lwong ACE2 bi
cat I&n hon tai lwong virus thi virus sé khong tiép can duoc té bao
chd, nguoc lai khi lwong ACE2 bj cat nhd hon tai lwong virus thi
virus ¢6 co' h6i xam nhiém cao hon. Qua trinh nay lién quan dén
sy diéu chinh va tham gia cla cac protein thdy phan la ADAM17

va TMPRSS2.
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Trong dot bung phat dich SARS (giai doan 2002-2003), cac
nha khoa hoc da chirng minh r?ing, mot s6 dot bién gen ma hoa cho
thu thé ACE2 & nguoi ¢o lién quan t6i mic do biéu hién cia thy
thé nay trén bé mat té bao va tir 6 dan toi hiéu qua xAm nhap cla
virus khac nhau giita céc c4 thé [11]. Hién nay, ¢6 25 bién thé khac
nhau cua ACE? da dugc cong bé trén co s6 dit liéu mo vé bién thé
di truyén Leiden (Leiden open variation database - LOVD), trong
khi do, c6 téi 1.700 bién thé cua gen nay di duoc tong hop tai cic
co s0 dit liéu nhu ChinaMAP va 1 KGP. Trong s6 o, 2 allele ctia
gen nay la rs73635825 va rs143936283 lam giam ai lyc cla thu
thé voi protein gai cia SARS-CoV-2, tir d6 gidm kha ning bi virus
xam nhdp va ngudi mang bién thé gen, do véy cling ¢ kha nang
dé ’khang voi virus nay [12]. Mot s6 nghién clru gén ddy ciing cho
thiy, nhiing bién thé gen ACE2 trong quén thé gy anh huong dén
ai Iyc voi protein ciia virus, gop phan gy ton thuong phdi hodc
ton thuong hé thong ¢ bénh nhan Covid-19 théng qua viée ting
cuong phan g viém, dong mau, ting tinh thAm ciia mao mach
va qué trinh tu chét cuia céc té bao phé nang. Dau nim 2020, mot
nghién ciru khao sat tn s6 ciia 1.700 bién thé gen ACE2 trén céc
qué”ln thé ngudi khac nhau cho théy, co 11 bién thé phé bién va
1 bién thé hiém cua gen nay c6 vai tro tang cudng biéu hién cia
thu thé ACE2 [13]. Dic biét trong s nay, bién thé gen rs4646127
trong intron cua ACE? c6 lién quan dén su biéu hién manh nhét &
ngudi Pong A. Qua d6, ¢6 thé phan dnh quan thé ngudi chau A sé
6 mirc o man cam dic thu khi dap tmg véi virus SARS-CoV-2 so
voi cac quan thé khac néu dit trong ciing moi trudng [13, 14]. Mot
nghién ctru khac phan tich dit liéu hé gen hon 290.000 mau thudc
hon 400 quan thé nguoi khac nhau di xac dinh c6 it nhit 9 bién
thé gen ACE2 duoc dy doan 1 ting d6 nhay cam voi virus, trong
khi do, 17 bién thé gen khac lai ¢6 tic dung bao vé co thé khoi
sy xam nhdp cta virus do c6 xu thé lién két yéu hon véi protein
gai cua SARS-CoV-2 [15]. Nhiing lap luan néu trén cling da dugc
khing dinh boi mot nghién ciru doc 1ap khac dua trén bing chimg
khi so sanh hiéu qua lién két giita cac bién thé gen ACE2 véi RBD
ctia SARS-CoV-2 [16]. Tuy nhi€n, mét s6 nghién ctu dya trén mo
phong docking v& bién thé rs4646116 cua ACE2 di dwa ra nhimg
két qué trai nguoc vé i luc tuong tac gitta thy thé khi mang bién
thé gen nay voi protein gai cia SARS-CoV-2 [17, 18].

Bén canh ACE2, hoat dong cua enzyme TMPRSS2 rat quan
trong d6i voi qua trinh lay lan va sinh bénh hoc 6 vat chii bj nhiém
virus. Enzyme nay tham gia phan cat ACE2 va protein gai cla
SARS-CoV-2, trc ché enzyme ndy lam giam kha nang xam nhap
ctia SARS-CoV-2 qua thy thé ACE2 trén mang té bao ph01 [19].
Gen ma hoa enzyme nay c6 tinh da hinh rat cao ¢ cac quan thé
nguoi khac nhau. Nghién ciru khao sat tan s6 cua 1.025 bién thé
gen TMPRSS? tr co s¢ di liéu Genome aggregation database
(gnomAD) cho thay, bién thé rs35074065 di kém véi su biéu hién
manh protein nay va do do, ¢6 thé 1a mot tmg vién lién quan dén
tinh trang nang cua bénh nhan Covid-19 [20, 21]. Day 1a mdt bién
thé gen cuc hiém ¢ khu vie Dong A nhung lai pho bién ¢ Bic My
va chau Au. Khai thac dit liéu toan bo hé gen ma hoa va SNP-array
trén nguoi Italia cho théy, mot nhom allele don boi bao gém it
nhat 9 bién thé gen rs463727, rs34624090, rs55964536, rs734056,
154290734, rs34783969, rs11702475, rs35899679 va rs35041357
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pho bién ¢ ngudi chau Au va hoan toan khong xuét hién ¢ khu vire
chau A. Mot diéu thu vi 1a nhom don boi nay co mbi lién hé vé
mit chirc ning véi rs8134378, day 1a bién thé gen ndm 6 vi tri ting
cuong didu hoa biéu hién gen TMPRSS2. Trong khi d6, nhom don
boi thir 2 ciing duge du doan lién quan dén muc do biéu hién manh
ciia TMPRSS2, bao gom 3 bién thé gen 1a rs2070788, rs9974589
va 157364038, Pay ciing la nhitng bién thé gen ma tin sb xuat
hién cao & nguoi chau Au [22]. Ngoai nhimg thiét ké nghién ctru
bénh - chimg/quan thé dé khai thac nhimg bién thé 1a nguy co lay
nhiém/lién quan dén tinh trang bénh ndng, cling c6 mot hudng
nghién ciru khac phén tich toan dién anh huong cua nhimg bién
thé gen TMPRSS2 da biét lién quan dén dic diém chirc ning cia
protein nay. Mot nghién ctru cong phu da danh gia anh hudng cla
cac bién thé gen TMPRSS2 dén chirc ning va cdu tric ciia protein

Bang 1. Mt s6 bién thé gen ACE2 va TUPRSS2 lién quan dén
cac dac diém lam sang ctia bénh nhan Covid-19.

Gen Bién thé gen Tén 6 allele kiéu dai TLTK
Ting tinh mén cim
Phan Lan: A=1;
1573635825 My gdc Phi: A=I;
ACE2 2.15618980A>G,  Nhit Ban: A=, *
p.Serl9Pro Trung Quoc (Han): A=,
Viét Nam (Kinh): A=1
15778030746 Chau Au: T=0,9999;
ACE2 g15618974T>C, My gbe Phi: T=1; #
pTle21Val Pong A: T=1; Nam A: T=1
15756231991 Chéu Au: C=0,9999;
ACE2 o 15618968C>T, My gbe Phi: C=1; + o [15)
p.Glu23Lys Dong A: C=1; Nam A: C=1
154646116 Chau Au: T=0,9881;
ACE2 2.15618958T>C, My gdc Phi: T=0,9998; g
p.Lys26Arg Ddng A: T=1; Nam A: T=1
Bio vé
15201076681 Chau Au: G=0,9996;
ACE2 2.61568669G>A, My gbe Phi: G=0,9990; g
p.Glu37Lys Pong A: G=0,9999; Nam A: G=0,9986
Bibu hi¢n manh protein
Nhom don boi:
152070788 Phén Lan: G=0,4495;
2.42844988G>A; My goc Phi: G=0,3229;
TMPRSS2 159974589 Nhit Ban: G=0,2981; 22
g42842123A>C;  Trung Quoc (Han): G=0,2767;
157364038 Viét Nam (Kinh): G=0,4293
2.39489623C>T
Phin Lan: AC=0,6162;
My gdc Phi: AC=0,8361;
TMPRSS? rsi;gg;‘ggg qic Nhit Bin: AC=0,9952 £ 1
& Trung Quéc (Han): AC=09951;
Viét Nam (Kinh): AC=0,9848
Phan Lan: C=0,6364;
1512329760 My gde Phi: C=0,6885;
TMPRSS? ~ g42852497C>T  Nhit Ban: C=0,6058; * 24,25
p.Vall60Met Trung Quoc (Han): C=0,5874;

Viét Nam (Kinh): C=0,6768

TLTK: tai lieu tham khao; *: tn sb allele tham khao tir co' s& di liéu
1000 genome; #*: co’ s& di liéu gnomAD.
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nay duoc tién hanh st dung céc cong cu in silico nhu Ensembl,
Gtex, ExPASY 2, KEGG, Polyphen-2, PROVEN, HSF, SIFT [23].
Trong s0 11.184 bién thé gen thu dugc tir co' s¢ dit liéu dbSNP, chi
¢6 92 bién thé cd su khéc biét vé tin sd giita quan thé nguoi chau A
$0 VO céc quén thé khac trén thé gi6i. Va ciing chi ¢6 21 trong s0
ndy c6 tiém nang anh huong dén chirc nang va cdu tric cla protein
TMPRSS2 théng qua lam bién doi sw gap cudn, ché bién protein
sau dich ma ciing nhur co ché cat ndi ty nhién cia mRNA va chirc
ning cia miRNA. Vi du nhu bién thé rs12329760 duogc du doin
s& hinh thanh nén vi tri hoat dong méi trong cau hinh ctia protein.
Bién thé rs12627374 lai c6 thé anh hudng toan dign dén mot phd
rong ciia cac miRNA [23]. Chinh bién thé gen rs12329760 ciing
da dugc dy doan bang md hinh nghién ctru dong hoc va mé phong
cho thay c6 kha nang lam gidm d¢ bén ciia protein TMPRSS2 [24].
Moi ddy, bién thé gen rs1239760 ciing di dwgc danh gia 1 ¢6 thé
lién quan dén tai lugng virus & bénh nhan Covid-19. Trong do,
ngudi bénh c6 kiéu gen CC (p.Vall60) duong nhu ¢6 tai lugng
virus cao hon so véi cac bénh nhan con lai. Day ciing 1a kiéu gen
¢o ty 1€ tr vong cao hon trong s cac bénh nhan nguy kich [25].

Tuy nhién, khong ¢4 mi lién quan giira bién thé 112329760 voi
sy tién trién ning cla cac bénh nhén trong nhom mau nghién clu
[25]. Ly do dugc céc tac gia Iy giai 13 mot s6 yéu t khac ciing c6
thé 26p ph?m vao tinh trang ndng cua bénh nhan nhu tudi, gidi tinh
va bénh nén.

Doi voi gen ADAMI7, ‘hién nay chi co 3 bién thé gen cho thay
sy khac nhau gitra cac quan thé nguoi chau A va chau Au trong
mdi lién quan voi dot quy (rs1524668) [26] va sbc nhiém tring
(rs12692386) [27]. Dang chu y la cic bién thé gen nay déu nam
6 ving diéu hoa bidu hién gen ADAMI7, nhu vy nhiéu kha ning
cac bién thé gen anh huong dén mic do biéu hién cia ADAMI17
ciing gop phan vao viée diéu chinh mat do ciia thy thé ACE2 [10].

Nhom gen lién quan dén cac phan ing mién dich ty nhién
@ nguoi

Hiéu biét vé cach thic twong tc giita virus va protein cia
nguoi ciing nhu cac co ché mién trong qué trinh lay nhiém déng
vai tro quan trong trong viéc xac dinh nhiing gen dich lién quan t6i
tinh man cam cling nhu mirc d6 tién trién ctia bénh nhan Covid-19.
Bén canh nhimg gen mé hoa cho cdc protein lién quan den qua
trinh nhp bao cua virus nhu da trinh bay & phén trude, mot s6 gen
khéc lién quan dén hé thong mién dich cua co thé ngudi ciing la
nhitng myc tiéu nghién ctru quan trong can xét dén.

H¢ théng trinh dién khang nguyén bach ciu nguoi (Human
leukocyte antigens - HLA)

Hé thong mién dich & nguoi vo cung phic tap, co ché ngin
chan virus/vi khudn hiéu qua gitp bao vé co thé thuong dugc thuc
hién bai cac té bao hodc cytokine trung gian lién quan dén cac dap
{ng mién dich tu nhién va dap img mién dich thu duoc. Hé théng
HLA bao gém cac protein mi hoa bai cac gen thuge phirc hé phi
hop t6 chirc md (Major histocompatibility complex - MHC), von
rat da hinh trong hé gen nguoi. Su khac biét trong céc gen HLA dan
téi nhimg d4p tmg mién dich khac biét & nhimng nguoi bi nhiém
mim bénh [28, 29]. Vi dy, nhu céc trudng hop nhiém virus man



tinh thuong 1a do céc té bio T CD8+ va T CD4+ gip kho khin
trong viéc nhan biét cac khang nguyén HLA 16p I va II trén bé mit
té bao hodc do cac phan tir HLA c6 mic do biéu hién yéu [30].
Ciing vi vai trd then chdt ciia HLA trong dép tmg mién dich voi
cac khang nguyén ma cac nha khoa hoc cho ring, sy da hinh cia
locus HLA & ngudi o thé giai thich dwge mot phan su khac biét
trong tinh man cam véi SARS-CoV-2 giita cic quan thé nguoi
khac nhau. Lién quan tdi van dé nay, nhom nghién ctru tai Dai hoc
California San Fransisco (M§) d4 hop tac voi Chuong trinh Qudc
gia Hién tang Tuy xuong (National Marrow Donor Program) cung
khoi dong thu thap thong tin ciia hon 3,5 tridu nguoi ding ky hién
tily dd c6 san dit lidu kiéu gen HLA dé tim hiéu thém vai trd cia
bién d6i gen HLA trong bénh Covid-19. Co ché trinh dién khang
nguyén thuc hi¢n boi cac phan tt HLA dugc biéu dién & hinh 4.
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Thu thé ACE2
e Trinh dién
e khéng nguyén

o N

Té bao T CD4

Thu thé cia
cic té bao NK

Té bao NK.

Té bao T CD§ Pép tmg mién dich
Hinh 4. So’ d6 trinh dién khang nguyén bé&i cac phan tir HLA
trén bé mat té bao [31]. Sau khi dwoc tbng hop, cac HLA thu
nhan cac manh peptide cta khang nguyén trong khéng gian noi
bao. Sau do, cac phan t&r HLA di chuyén ra bé mat t(fe bao vﬂé trinh
dién cac khang nguyén nay cho cac té bao cua hé thong mién dich
bao gom té bao sat thd tw nhién (Natural killer cells - NK), té bao T
CD4+ va T CD8+.

Lién quan t6i tinh min cam véi SARS-CoV-2 ¢ ngudi,
nghién ctru phan bé cua cac allele HLA 16p I va IT & 86 bénh nhan
Covid-19 nguoi Han (thudc tinh Chiét Giang, Trung Qudc) nhin
thay, c6 2 allele HLA-C*07:29 va HLA-B*15-27 xuat hién v6i tan
s0 cao hon & nhom bénh nhan so véi nhom ddi ching [31]. Mot sb
allele khac bao gom HLA-C*7:29, HLA-C*08:01G, HLA-B*15-27
va HLA-D*4:06 ciing dugc phat hién phan bd ¢ nhom bénh nhan
cao hon nhém ddi chimg. Poi voi quan thé ngudi Italia, cac allele
HLA-DRBI*15:01, HLA-DQBI1*06:02 va HLA-B*27:07 dugc
béo céo ¢6 lién quan dén tinh man cam véi SARS-CoV-2 [32].

Dbi voi nguy co tién trién Covid-19 nang, nghién ciu
trén nguoi Trung Qudc cho thdy, cac allele lién quan bao gom
HLA-A*11:01, HLA-B*51:01 va HLA-C*14:02 [33]. Mat khac,
nghién ctru trén 72 b¢nh nhan Covid-19 ngudi Tay Ban Nha lai
cho théy su hién dién cta 3 allele HLA (HLA-A*11, HLA-C*01 va
HLA-DQBI%*04) c6 lién quan vdi ty 1€ tir vong cao [34]. Trong khi
d6, 6 nhom bénh nhan Italia thi tinh trang ti vong lién quan tdi sy
hién di¢n cua allele HLA-DRBI*08 do allele nay dugc du doan
két hop voi cac manh peptide ciia SARS-CoV-2 véi 4i luc yéu
[35]. Nghién ctu tai cac bénh vién phia dong bic nude Anh trén
49 bénh nhan nguy kich va 69 nguoi bénh khong co tri¢u ching
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v6i Covid-19 cho thay, allele HLA-DRBI*04:01 xuét hién vé6i tan
s6 thap hon ¢ nhém nguy kich (5,1%) so v6i nhom khong ¢ triéu
chimg (16,7%). Bién thé HLA-DRBI*04:01 ciing la yéu t6 lién
quan téi nhiing triéu ching it nghiém trong cua Covid-19 [36].
Tién sang khu virc Nam A, nghién ctu trén 95 bénh nhan thudc cac
nudc Pakistan, An Do va Banglades cho th?iy, allele HLA-B*51 co
tin s6 & nhom bénh nhan tir vong cao hon so v6i nhém bénh nhan
nhe [37]. Nhu véy c6 thé thy, anh huong ciia da hinh gen HLA dbi
voi dlen blen ning ctia bénh nhan Covid-19 ¢ thé phu thude vao
nguon gbe chung toc.

Ap dung céc phuong phap du doan chirc ning in silico cho thay,
allele HLA-B*46:01 1a mot yéu t nguy co tién trién bénh ning do
¢ 4i lyc lién két thip voi cic manh peptide ciia SARS-CoV-2.
Nguoc lai, allele HLA-B*15:03 1ai c¢6 xu hudng dong vai tro bao
vé co thé vi c6 kha nang trinh dién tot cac manh peptide bao thu
ctia SARS-CoV-2 cho hé mién dich. Péi véi allele HLA-4*02:02,
két qua du doan kha nang trinh dién khang nguyén chua nhat quan,
mot s6 nhom nghién ciru dy doan né 6 kha nang trinh dién khang
nguyén ciia SARS-CoV-2 cao [38, 39], trong khi nhom khac lai
chimg minh két qua nguoc lai [40]. Tt nhién, nhiing két qua doi
lap trong cac nghién ctru dua trén in silico can phai dwgc xem xét
than trong cho tdi khi méi lién hé thuc sy duge chung minh bé’mg
cac nghién ctru 1am sang. Tong két mot s6 bién thé gen ma hoa
cho HLA 16p I va 11 lién quan dén nguy co méc bénh/tir vong dugc
thong ké ¢ bang 2.

Bang 2. Cac allele cua HLA lién quan dén tinh man cam véi
virus SARS-CoV-2 [36].

Allele HLA Cic quin thé ma cic allele nay xuat hign phd bién*
Nguy co cao
HLA-4*25:01 Colombia
HLAB 601 Trng Quorcl, Hong Eong (Trung Quoc), Malaysia, Singapore, Dai Loan (Trung
Quoc), Thai Lan, Viét Nam
HLA-CH01-02 U, Héng Kong (Trung Quéc), Colombia, Nhét Ban, Mexico, Malaysia, Han Quéc,
’ Dai Loan (Trung Quoc), Venezuela, Viét Nam, Bolivia, Costa Rica, New Zealand.
Nguy co thiip
HLA-4*02:02 Cameroon, Israel
HLA-B*15:03 Guinea Bissau
HLA-C*12:03 Duc, Hy Lap, Y, Ba Lan, Téy Ban Nha, Colombia
Tir vong/nguy kich
Myanmar, Trung Qudc, Thdi Lan, D Loan (Trung Qudc), Nhit Ban, Mexico, Hn
HLA-A*11 PRI
Quoc, Mong Co, Phap, Iran.
HLA-B*51:01 Y, Nhit Ban, Trung Qudc, My, Hy Lap, A Rap Xé Ut, Thuy Si, Bitc, Croatia,
Trung Quéc, Nhit Ban, Brazil, Scotland, Théi Lan, Han Quéc, Na Uy, Peru, Viét
HLA-C*01 A
Nam, Mong Co, Myanmar
HLA-C*05 Anh, Phap, Tay Ban Nha, Wales, Venezuela
HLA-C*14:02 Nhit Ban (Tokyo, Osaka)
HLA-DQBI*04 Mexico, Na Uy, Venezuela, Brazil, Ecuador, Malaysia, Nga
HLA-DRBI*08 Dai Loan (Trung Quoc), Brazil, Mexico, Chile, Sudan, Peru, Argentina, An D9,

Nhat Ban, Venezuela, Colombia.

Cac quéan thé dwoc ghi nhan véi tan sb allele >0,01; *: dif liéu duoc
truy xuat tlr co s& di liéu Allele Frequency Net Database (http://www.
allelefrequencies.net); *: nhém gen ma héa cho cac cytokine.
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Bio cytokine la nguyén nhan chii yéu khién cac bénh nhan
Covid-19 roi vio nguy kich. Khi co thé bi nhiém SARS-CoV-2,
virus s€ kich hoat hang loat céac té bao cua hé mién dich (dai thuc
bao, bach ciu don nhén, cac té bao tua) va dan dén hang loat cac
cytokine dugc giai phong, trong d6 ¢6 yéu to tién viem IL-6. Day
la cytokine dong vai tro trung tdm trong con bao cytokine thong
qua hi¢u tng kich thich sy nhan Ién cua cac té bao T va su biét
héa cua céc té bao B. Nong do IL6 cao c6 thé kich hoat con dudng
dong méau va cac té bao ndi mach nhung lai tre ché chir ning cua
co tim. O nhimg truong hop Covid-19 nguy kich, lwgng IL6 do
duoc cao gap 10 1an so voi nhom bénh nhan con lai va ¢ lién quan
dén tién luong X4u clia ngudi bénh [41]. Mot s0 bién thé gen thude
ving diéu hoa cua gen IL6 nhu rs1800795 va rs1800796 di duoc
béo c4o ¢ lién quan dén ndng do cao ciia IL6 trong huyét twong va
nguy co nhiém trung duong hé hap trén [42, 43]. Hon nira, 2 bién
thé gen nay déu c lién quan dén tién trién ctia mot s6 rdi loan khac
Bang 3. Tan s6 cac bién thé cta cac gen ma hoéa cho cytokine
co lién quan dén dd nhay cam vé&i bénh truyén nhiém va tién
lwong ctiia bénh nhan Covid-19 [37].

Gen Bién thé gen Tén s allele kiéu dai* TLTK
Min cim vi mam bénh
" Chéu Au: A=0,3499; chau Phi: A=0,5726;
ILIB VO Pong A: A=0,4692; Nam A: A=0,6;
& My: A=0,55 -
2275913 Chau Au: G=0,6203; chau Phi: G=0,9508;
ILI7A SAIGC Bong A: G=0,5069; Nam A: G=0,62;
& My: G=0,784
Chéu Au: C=0,4155; chau Phi: C=0,0182;
IL6 “ié;g?j(} Péng A: C=0,001; Nam A: C=0,1390; [46]
& My: C=0,1840
Chéu Au: G=0,8658; chau Phi: G=0,8805;
151800629 o o
TNF 4682GoA Dong A: G=0,9415; Nam A: G=9470; [43,47]
& M G=0,9310
Huyét khéi tinh mach
Chéu Au: C=0,666; chau Phi: C=0,8260;
rs1143633 . ;
ILIB 8R90GSA Dong A: C=0,4613; Nam A: C=0,7480;
2 Mg: C=0,7090
Chéu Au: A=0,1938; chau Phi: A=0,0825;
153917332 s ,
ILIRI 102180064AST Dong A: A=0,0724; Nam A: C=0,1350; [48]
& My: A=0,1540
Chéau Au: T=0,7962; chau Phi: T=0,9924;
ILIRN ‘Sﬁgég“m Dong A: T=0,9534; Nam A: T=0,79;
& My: T=0,831
Bio cytokine
Chéu Au: G=0,9523; chau Phi: G=0,8971;
“ﬁg?szc Dong A: G=0,2093; Nam A: G=0,6050; (49, 50]
& My: G=0,7050
o Chau Au: A=0,4076; chau Phi: A=0,0166
au Au; A=0, ; chau Phi: A=0), 4
rsﬁgng Dong A: A=0,001; Nam A: A=0,134; [51]
& M A=0,184
R Chéu Au: A=0,4891; chau Phi: A=0,4743;
FCGR24 Dong A: A=0,7222; Nam A: A=0,5810; [52]
29541A>G .
M§: A=0,5490

TLTK: tai liéu tham khao; *: tan sb cac allele thu dwoc tir co s& di liéu
1000 genome.
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nhu nhidm tring huyét, bénh mach vanh va tiéu duong. Ngoai ra,
con 7 bién thé gen L6 (rs140764737, 15142164099, rs2069849,
rs142759801, rs190436077, rs148171375, rs13306435) va 5 bién
thé gen IL6R (rs2228144, 152229237, 12228145, 1528730735,
rs143810642) da duoc dy doan anh huong dén mirc d biéu hién
va tuong tic clia cac protein nay, tir do co thé phan anh nguyén
nhan bénh sinh cta Covid-19 ciing nhu nhing bién ching gip
phai [44]. Céc bién thé gen trong viing diéu hoa biéu hién cua cac
cytokine khac cling da dugc bao cdo. Vi dy, cac dot bién sai nghia
anh huong dén céc protein TGF-f va IFN-a, bén canh d6 con ¢4
cac bién thé lam thay doi qua trinh dich mé cua TNF-a, TL-10 va
IL-2. Mot s6 céc bién thé gen da duoc ghi nhén 1a ¢4 lién quan
dén tinh trang nhay cam véi mam bénh, bio cytokine va huyét
khoi tinh mach. Cac bién thé gen thugc nhoém gen ma hoa cho cac
cytokine va tan sb cua ching duoc thong ké chi tiét & bang 3.

Déi v6i nguy co xudt hién huyét khdi tinh mach & bénh nhan
Covid-19, 18 bién thé trong cac gen ILIB, ILIR, ILIRI va ILIR2
cung voi 25 nhom don boi da duge khao sat trong mot nghién
ctru trén nhom bénh nhan bi huyét khéi tinh mach sau va nhom
d6i chimg. Céc tic gia nhan thdy, nhing bién thé gen ILIB
(rs1143633), ILIRI (rs3917332) va ILIRN (rs2232354) c6 quan
h¢ khac nhau v6i nguy co hinh thanh huyét khdi. Nhitng c4 thé c6
kiéu gen dong hop tir voi nhom don boi ctia ILIRN (rs3181052,
rs419598, 152232354, rs315952, 1s315949) 6 nguy co hinh thanh
huyét khdi cao hon [48]. Tét nhién, céc bién thé gen mi hoa cho
cdc cytokine (IL2, IL6, IL10, TNF, TGFBI va IFNG) c6 muc do
phd bién khéc nhau giira cc chung toc [53]. Vi du, bién thé gen
IL2 phan b6 khéc nhau giita cac quan thé nguoi chau Phi, chau Au
va chau A. Trong khi d6, cac allele biéu hién manh cua IL6 va IL10
xut hién pho bién hon ¢ nguoi chdu Phi va chau A so v6i nguoi
nguoi da tréng [53].

Nhom gen quy dinh nhom mau ABO

Vai trd ciia cic gen quy dinh nhom mau ABO ddi véi mirc do
tién trién va tién luong cua bénh Covid-19 da dugc bao cdo. Mot
sO nghién ciru hoi ciru theo thiét ké bénh/chimg va nghién ctu
GWAS déu di quan sat thiy nhiing nguoi ¢6 nhom mau A duong
nhu c6 nguy co nhiém bénh cao hon so véi cdc nhom mau khac.
bic biét, nguoi mang nhém mau O thi it c6 nguy co méc bénh hon
[4, 54, 55]. Nhu vay c6 the thay, vé khia canh nhém mau, 2 nhom
méu A va O 1a nhimg yéu t6 quan trong can lwu y trong 1am sang
khi tién lugng cho cac bénh nhan Covid-19. Nhung mot két qua
khac khi nghién ctru trén 397 bénh nhan Covid-19 va 500 mau doi
chung khong nhiém tai Iran lai cho th?iy, nguoi co nhdém mau AB
méi thudc nhom c¢6 nguy co nhiém virus cao hon cac nhom mau
con lai [56]. Phén tich trén 95 bénh nhan Covid-19 tai Canada cho
thy, nhitng bénh nhan ning mang nhém méu A hodc AB ¢6 nguy
co cao phai can thiép thd may va thoi gian diéu tri tich cyc ciing
kéo dai hon nhimng bénh nhan mang nhom mau O hoic B [57]. Vé
mit co ché, mdi lién hé giita virus SARS-CoV-2 va locus gen mi
héa cho nhom mau ABO da dugc Iy giai mot phan thong qua su
tuong tac truc tiép gilra virus ndy v6i khang nguyén nhom méau A
biéu hién trén cac té bao biéu mo dwong ho hap. Cu thé, ving RBD
ctia SARS-CoV-2 von chiju trach nhiém véi qué trinh xdm nhiém



ctia n6 6 trinh ty trong dong voi galectin & nguoi, day 1a protein
¢0 ai luc cao voi cac khang nguyén ciia nhdém mau. Tuong tac gitia
RBD v6i khang nguyén nhoém mau A biéu hién & dudng ho hép
chiém wu thé hon so véi khang nguyén cta cic nhom méu B va O
[58]. Mi tuong tac ndy ciing khong manh trong trudng hop céc
khang nguyén nhom mau biéu hién ¢ t€ bao hong cau [58] (hinh
5). Mot s0 gla thuyét da cho rang, cac khang nguyén nhom mau ¢4
the 20p phin vao dap {mg mién dich ty nhién dé khang lai virus
[59]. Pong thoi, nhidu khang nguyén nhom mau gop phan tao didu
kién thuan 1gi cho qua trinh hép thu ndi bao, truyén tin hiéu hodc
két dinh thong qua cac vi t6 chirc ciia mang té bao. Mot s6 kiéu gen
nhit dinh lién quan dén nhém mau ciing cho thy mdi lién hé véi
kiéu hinh ¢6 stic dé khang voi bénh sbt rét, quan sat thiy nhiing
kiéu hinh nay thuong chiém wu thé & nhitng quan thé thudc khu
vuc ma bénh sot rét luu hanh, day 1a két qua cua 4p luc tién hoa
hinh thanh nén [59].

Protein gai cua virus

Protein gai

RBD ciia SARS-CoV-2 wu tién két
hop véi nhom mau A

a3
a2 \B3

Nhom mau B ¢ té bao
biéu mé duong hé hip

I Lién két

a3
a2 \B3

Nhom mauA 6 té bao
biéu mé duong hé hip

o2 sm
B

Nhom mau O & té bao
bidu mé duong hé hip

Hinh 5. So’ d6 dai dién cho sw wu tién twong tac cia SARS-
CoV-2 vé&i khang nguyén nhém mau A trén biéu mé dwong ho
hép [57]. Protein gai clia SARS-CoV-2 c6 2 tiéu phan S1 (két hop
véi thu thé clia t& bao chi) va S2 (kich hoat qua trinh dung hop
mang khi virus xam nhiém). Tam giac mau dé: fucose; hinh trén mau
vang: galactose; hinh vuéng mau vang: N-Acetylgalactosamine;
hinh vuéng mau xanh lam: N-Acetylglucosamine. RBD: mién lién
két v&i thy thé.

Dién bién dich bénh Covid-19 tai Viét Nam va nhimg nghién
cliu lién quan

Tinh dén gilta thang 9/2021, Viét Nam da trai qua 4 dot dich
16n v6i tong s ca nhidém ghi nhan 1a 635.055, trong d6 ¢ 398.461
bénh nhan da dugc diéu tri khoi va 15.936 ca tir vong trén toan
quoc Dich bénh da lan rong ra 60/63 tinh, thanh pho trong d6 TP
H6 Chi Minh 14 noi chiu anh hudng niang né nhéit véi tong sé ca
nhiém 14 310.307 va 6.312 bénh nhén tir vong, tai Ha Noi ciing da
ghi nhdn 4.331 ca nhiém va 47 ca tir vong (s liéu cap nhat ngay
15/9/2021) [1]

Ngay dot dich dau tién khi chuing SARS-CoV-2 xam nhap
vao nudc ta, dd co bao cdo vé dac diém lam sang cua 16 bénh
nhan Covid-19 dau tién clia Viét Nam cling nhu cach xu 1y cla
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Chinh phu d6i véi dich bénh [60]. Ngoai ra, Viét Nam dang nghién
ctru phét trién 3 tmg vién vic-xin ngira Covid-19 1a Nanocovax,
Covivac va Self Amplifying mRNA ARCT-154 Covivac. Vé diéu
tri, tr thang 4/2020, don vi Nghién ctru Lam sang Dai hoc Oxford
(Oxford University Clinical Research Unit - OUCRU) tai TP Ho
Chi Minh dang trién khai str dung thir nghiém thudc Chloroquine
trong diéu tri ndi tra cho cac bénh nhan Covid-19. Thir nghiém da
budc vao pha 2 véi sy phéi hop cta cac don vi: Bénh vién Chg
Rfly, Bénh vién Bénh Nhi¢t doi Trung uong va Bénh vién Bénh
Nhiét d6i TP H Chi Minh. Trong ndm 2021, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam di cong bd két qua nghién ctru thube
tre ché virus SARS-CoV-2 ¢6 nguon goc thao duogc va di duoc Hoi
ddng Pao dirc trong nghién ciru y sinh hoc quc gia, BO Y té chap
thudn nghién ctiru 1am sang trén nguoi bénh Covid-19.

Hudng nghién ctru vai tro ciia hé gen ngudi dbi véi tinh nhay
cam va muc do din bién bénh cta Covid-19 da va dang duogc trién
khai tai mot s6 co s¢ nghién ctru nhu: Vién Nghién ctiru H¢ gen,
Truong Dai hoc Y Ha Ngi va Bénh vién Bénh Nhiét doi Trung
uong. Két qua khao sat dac diém da hinh gen TMPRSS2 mi hoa
enzyme tham gia vio co ché xAm nhiém vao té bao ngudi cla
SARS-CoV-2 trén quan thé nguoi Viét Nam lan diu tién duoc bao
c4o [61]. Céac nghién ctru chi tiét trén hé gen bénh nhan Covid-19
va céc ddi tuong tiép xic tryc tiép ngudn bénh dang duoc tién hanh.

Nhiing trién vong va thach thiic trong nghién ciiu dac diém he
gen vat chi lién quan dén tinh trang ciia bénh nhan Covid-19

Trién vong trong y hoc cd thé héa

V6i kha ning cia nén y hoc hién nay, chua c6 thudc diéu tri
dic higu cho bénh nhan Covid-19. Mt s6 loai thudc thay thé khac
nhu melatonin, hydroxychloroquine, chloroquine, remdesivir déu
dang trong giai doan khao sat dé danh gi4 an toan va hiéu qué khi
diéu tri. Mot s6 bién thé ciia gen ACE2 phét hién ¢ ngudi chau Phi
va nguoi My nhu p.Met383Thr hay p.Pro389His va p.Asp427Tyr
¢ thé anh huong dén hiéu qua 1am sang cta hydroxychloroquine
hodc chloroquine. Piéu nay co thé giai thich cho viéc didu tri
voi hydroxychloroquine khong thyc sy 1am giam ty 1§ to vong
cua bénh nhan Covid-19 tai New York, My [62]. Ngoai ra, da c6
b4o cao truong hop bénh nhan thiéu hut G6PD méc Covid-19
xuét hién tinh trang tan méau nghiém trong hon khi diéu tri voi
hydroxychloroquine [63], ddy 14 kiéu hinh thuong gip & quan thé
nguoi ¢ chau Phi, khu vuc Dia Trung Hai, Trung Dong, Tay A.
Bén canh do, dic diém hé gen dugc hoc bao gom cac gen ma hoa
cho cac enzyme chuyen héa thude, cac thy thé, cac protein van
chuyén va dich tic dung ciia thudc ciing da dwgc nghién ctru rat
rong rai. Da hinh diém cta hé gen duoc hoc ¢ thé 1am thay doi
hiéu qué ciing nhu an toan sir dung thudc & mdi ca thé. Trong bdi
canh hi¢n nay, mot $6 loai thudc di dugce cac nha khoa hoc dua vao
nghién ciru danh gi4 hiéu qua diéu tri Covid-19. Trong qua trinh
st dung cac loai thude nay, su khac biét ctia hé gen dugc hoc lién
quan dén tinh trang dap tmg thude khac nhau di dugc bao cdo. Vi
dy nhu: nong d6 hydroxychloroquine duoc x4c dinh cao hon &



nhing nguoi mang allele lim méat/giam hoat tinh enzyme CYP2D6
(*4, *10) [64], dac diém duoc dong hoc cua azithromycin bi anh
huong boi hoat tinh ciia P-glycoprotein van chuyén thude - duoc
mi hoa boi gen ABCBI [65]. Ngoai ra, remdesivir 1a co chat cia
cac enzyme chuyén héa thude nhu CYP2CS, CYP2D6, CYP3A4
va con 14 co chit cua protein van chuyén ABCBI [66]. Do vy,
vé Iy thuyét thi nhitng bién thé cua cac gen ma hoa cho nhom
ezyme/protein néu trén c6 thé giy bién dong dén dwgc dong hoc
ctia thude nay. Nhig thong tin trén cho thiy tim quan trong cia
hudng nghién ctru sdu hon vé di truyén dugc hoc tich hop cac
dir liéu vé dap tng thude va thong tin di truyén cia bénh nhan
Covid-19 1a rat can thiét, tir d6 dy doan hiéu qua diéu tri dong thoi
dua ra chién luoc st dung thude i vu.

Lién quan dén phuong thirc xam nhidm ctia SARS-CoV-2, céc
nha khoa hoc di dua ra 2 co ché ma virus nay st dung dé xam nhép
vao té bao chu: nhdp bao (thong qua lién két giita protein gai va
thu thé 4CE2) va dung hop mang cta virus vé6i té bao chu (sau khi
TMPRSS?2 thuy phan protem gal) [67]. Dua trén 1y thuyét va nhung
bing chimg vé dic diém di truyén ciia mdi c4 nhan lién quan dén
nhitng enzyme va con dudng tin hiéu quan trong d6i v6i sy xam
nhap cia SARS-CoV-2, ¢6 3 gia thuyét vé phac d6 didu trj cho bénh
nhan Covid-19 da dugc dua ra [68]. Thir nhét, ddi véi co ché xam
nhap cia virus thong qua nhap bao. Bén canh co ché khang virus
thong qua ting pH ciia cac endosome va gy tre ché qué trinh dung
hop ciia mang té bao (thube hydroxychloroquine va chloroquine)
thi mot lidu phap khic nham dén co thé 1a sir dung chat trc ché
TMPRSS2 (camostat mesylate - di duoc Nhat Ban sir dung). Chat
tic ché TMPRSS2 ¢6 tic dung lam can tr6 qua trinh dung hop
gilta vo virus va méng té bao ciia vat chu khi cau hinh cua protein
gal thay doi. Ly thuyét nay dua ra goi ¥ vé mat lya chon trong
diéu tri, d6 1a nhitng thudc gy ting pH ciia cdc endosome nhur
hydroxychloroquine/chloroquine s€ c6 hi¢u qua trén nhiing bénh
nhan mang bién thé gen giy thiéu hut TMPRSS2, nguoc lai hiéu
qué khi ding céc loai thude nay s& khong cao ddi voi bénh nhan
c6 allele TMPRSS?2 kiéu dai. Nhu vay, quan thé nguoi chau Au va
chau Phi s& nhay cim hon khi didu tri voi hydroxychloroquine/
chloroquine do ho mang nhitng bién thé dang thay thé hoac lam
xudt hién ma két thic sém ctia TMPRSS2. Thir hai, v6i nhiing
bénh nhan khong mang dot bién nao ciia ca ACE2 va TMPRSS? thi
viée str dung két hop camostat mesylate v6i hydroxychloroquine/
chloroquine c6 thé s& dem lai hiéu qua diéu tri kha quan hon. Ly
do 13 vi dung 2 loai thudc nay da cung luc tre ché 2 con duong xdm
nhap cua virus la nhﬁp bao va dung hop mang. Thur ba, vdi nhiing
bénh nhan mang dot bién gay suy giam chire nang cta thy thé ACE?2
thi viée su dung thube trc ché 2 con duong xam nhap néu trén la
khong can thiét. C6 thé suy luan ring nguoi chau Au voi nhiing
bién thé gen lam thay thé cac amino acid tai cac vi tri quan trong
nhu p.Arg708Trp, p.Arg710Cys, p.Arg710His va p.Arg716Cys
ctia ACE2 s& co triéu ching nhe hon sau khi bi nhiém virus do
da bj mét nhimg vi tri can duoc nhan biét boi TMPRSS2. Nhing
bénh nhan nay c6 thé tu hoi phuc thé trang va khoi bénh trong thoi
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gian ngén (hinh 6). Tuy nhién, ca 3 mé hinh dy doan diéu trj theo
phuong 4n ca thé hoa dugc thao ludn néu trén van cin phai kiém
chimg bing nhimg thir nghiém ngiu nhién c6 dbi chimg trude khi
dugc ap dung trong thuc hanh lam sang.
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Hinh 6. M6 hinh dé xuat vé cac liéu phap diéu tri két hop 2
nhém thudc rc ché protease va trc ché TMPRSS2 cho bénh
nhan Covid-19 theo hwéng ca thé héa [68]. Co 3 dé& xuat vé
Iwa chon gidi phap diéu tri cho bénh nhan Covid-19: i) V&i nhitng
bénh nhan khéng mang dét bién & cac gen ma hoa cho ACE2
va TMPRSS?2 thi két hop hydroxychloroquine (hodc chloroquine,
E-64D) v&i camostat cé thé dem lai hiéu qua [am sang tét; i) Nhirng
bénh nhan mang bién thé gay anh huéng cé hai dén chirc ndng
TMPRSS?2 thi ap dung diéu tri véi nhém thube trc ché protease; iii)
Nhirng bénh nhan mang bién thé anh hwéng dén chic nang thy
thé ACE2 c6 thé tw hdi phuc trong thdi gian ngén.

Vé khia canh d4p tmg mién dich cta co thé nguoi khi nhiém
virus SARS-CoV-2, hiéu biét vé bién thé gen ctia HLA v cac gen
ma hoa cho céc cytokine s& hd trg cho viéc phat hién cac diu 4n
di truyén ¢6 lién quan dén tinh trang bénh nhan, dong thoi ciing 1a
co so trong viée thiét ké hay chon lya phéc d6 diéu tri cho timg ca
nhan. Day 1a mot phan rit quan trong trong quan ly diéu tri bénh
nhéan Covid-19, vi cu thé trong co ché mién dich lién quan dén bao
cytokine thi viéc kiém soat s6m bdo ndy s& gitp cai thién dugc
dién bién nang cua can bénh [69]. Bén canh do, sy khac biét di
truyén ciia hé gen mién dich giira cac c4 nhan/quan thé nguoi khac
nhau ciing ¢6 thé dan dén kha nang tao mién dich khac nhau trong
tinh hudng dugc tiém vac-xin. Boi sy khong dong nhat trong dép
(g mién dich ma mot vic-xin ¢ thé bao vé cac ca nhan duoc tiém
chung ¢ cac muc do khac nhau. Hai nghién ctru cua Vién Cong
nghé Massachusetts (M§) sir dung hoc may hd trg cho mé hinh dy
doan in silico da dua ra dy doan r?mg, cac véc-xin dugc phat trién
boi Moderna, Pfizer, AstraZeneca 6 thé khong bao vé nhiing quan
thé ngudi c6 nguon gdc di truyén khong phai da tring (chau Phi,
chau A) nhu mong doi [70]. Duong nhu diy 1a hé qua cua viéc



thiéu hut trong ché pham véc-xin dé kich hoat phan tmg mién dich
véi cling mire d6 & tit ca cac quan thé nguoi. Vi co so dir liéu
hé gen noi chung va hé gen mién dich néi riéng cua cac quan thé,
chién lugc tiém chung Covid-19 dang dimg truée mot co hoi méi
nham khai thac, nghién ciru va tmg dung dac diém di truyén cta hé
gen mién dich trong y hoc ¢ thé hoa.

Mot trong nhitng thach thirc lién quan dén diéu tri bénh nhan
Covid-19 theo hudng ca thé héa d6 13 kham phé tac dong chinh
Xéc vao co ché nhan Ién cia SARS-CoV-2. Mot s6 nghién ctru gan
day da x4c dinh duoc nhimg yéu t quan trong trong té bao chii can
thiét cho su téng hop virus méi. Vi du, st dung hé théng knock-out
CRISPR-Cas9 trén mé hinh té bao HeLa biéu hién manh ACE2,
cac nha khoa hoc da sang loc 178 gen va phat hién viéc loai bo
gen B4GALT7 va ILIORB thyc sy lam gidm sy nhan [én cla
SARS-CoV-2 [71]. Mét protein khu tri ¢ mang ludi ngi chat la
TMEM41B ciing dd dugc chimg minh 1a nhan t6 quan trong ddi
v6i qué trinh nhan ban ciia mot sb virus Corona ¢ giai doan sém
ctia xdm nhiém sau khi virus tiép can véi thu thé t& bao chu [72].
Trong khi do, sang loc 300 yéu t6 dugc kich hoat boi Interferon
loai I da phat hién phirc h¢ tao béi RNF20/RNF40 c6 kha néng {rc
ché sy nhan 1én cua virus nay, ddy duoc coi 1 yéu t han ché su
sinh s6i cua virus nay ¢ cac té bao co thé chu [73].

Thach thirc trong twong lai

C6 thé thiy, ké tir khi Covid-19 tro thanh dai dich, cac nha
khoa hoc tir khdp noi trén thé giéi da nd lyc nghién ciru va cung
cp luong 16n thong tin vé cac bién thé di truyén dang chd ¥ lién
quan dén sy nhay cam voi virus SARS-CoV-2 va nhig bénh canh
1dm sang ning cla cac bénh nhan. To chirc Sang kién di truyén vat
chi Covid-19 van luén cap nhét thudng xuyén, chia s¢ thong tin va
dir liéu cia cac nhom nghién ctru tir nhidu quoc gia trén the gidi.
Tuy nh1en trong s nhitng du liéu dugc cong bd gan ddy, van con
mdt s6 van dé dang chu y can duoc thao luan thém. Cu thé, nhidu
thiét ké nghién ciru trong vong hon 1 nam trg lai day sir dung cac
méu bénh nhan Covid-19 va mau ddi chimg 1a ngudi khoe manh
chua 13 lich sir phoi nhiém, nhu vay két qua phan tich twong quan
giita kiéu gen va kiéu hinh dp tmg véi virus chua thuc sy thuyét
phuc. Bén canh d6, nhiing két luan vé& mbi lién hé gilta mot s bién
thé di truyén véi kiéu hinh ¢ bénh nhan Covid-19 trong nhimg
nghién ctru gan day déu la két qua clia cac phén tich thong ké. Tuy
nhién, dir liéu thong ké doi khi chi phan anh mdi lién hé giita cac
ddc diém nghién ciru chir khong dua ra dugce nhitng co ché cu thé,
ciing nhu chudi lién quan giita nguyén nhan va hau qua. Nhu vay,
chua thé chic chin vé méi quan hé nhan qua giita kiéu gen tng
vién voi kiéu hinh 1am sang & bénh nhan [74]. Trong céc nghién
ciru y sinh hoc, viéc kham phé ra nguyén nhan di truyén cia mot
kiéu hinh ndo dé can dugc chimg minh chat ché boi nhidu co ché
& chc cap do phan t, té bao va co thé. Trong tinh hudng nay, dac
dlem hé gen ciia mdi ca thé can phai Iy giai dugc céc co ché tidm
an gy nén dic diém 1am sang nghiém trong da ghi nhan, viéc nay
doi hoi céc nghién ciru chuyén sau vé hoa sinh va mién dich [74].
Ngoai ra, thé manh ciia cac nghién ctru nhu GWAS 14 khao st

TAP CHI

HOA HOC

ONG NGHE /It Nam 64(5) 5.2022

s Khoa hoc Y - Dugc | Cac linh vuc khac cla khoa hoc y - dugc

duoc lugng rat 16n cac bién thé gen d biét va phd bién thudc ving
ma hoa hodc toan by hé¢ gen, nhung lai bo sét nhiing bién thé di
truyén hiém va méi. Boi vay, viéc khai thac déc diém hé gen cla
céc c4 nhan khong bénh nén va tré tudi nhung biéu hién bénh canh
lam sang dac biét rit co thé s& phat hién dugc vai tro cla nhiing
bién thé gen hiém va méi da bi bo sot khi nghién ctru trén lugng
mau 16n.

Vigc gidi ma céac bién thé gen 0 mirc do ca thé mot mit cung
cap thong tin tong thé vé nhitng bién thé gen c6 lién quan dén tinh
man ciam/nguy co bénh ning, mat khac s& co gi tri trong viéc danh
gid nhiing nguy co dbi voi bénh nhan Covid-19. Bire tranh vé phd
bién the gen néu trén la nhimg thong tin quy gia dbi voi nén y hoc
cua m01 quoc gia trong giai doan phong chéng dich Covid-19, khi
ma van chua c6 phac do didu tri hay véc- xin hiéu qua d6i v6i bénh
dich nay. Mit khac, nhing phat hién méi vé bién thé gen dong vai
tro then chdt trong mot con dudng tin higu nao do lién quan dén
co ché bénh sinh gy ra boi SARS-CoV-2 déu la nén tang quan
trong cho nhitng nghién ctru sau vé mit céu trac/chitc ning ciia
protein dugc ma hoa. Tur do, tinh man cam véi virus SARS-CoV-2
hay nhiing dién bién khac biét gitta céc bénh nhan Covid-19 c6 thé
dugc lam sang 0 tir nguyén nhan di truyén. O khia canh diéu tri
va phat trién thude, cin quan tim dén nhing bién thé gen c6 kha
ning giy bién dong con dudng tin hiéu ndi sinh va van dung dé
xdy dung chién luge diéu tri hiéu qua va déc hiéu trong tuong lai.
Clng can luu y rang, nhitng nghién ctru vé méi tuong quan gita
kiéu gen - kiéu hinh trén bénh nhan Covid-19 cho dén nay van
chua co két qua thong nhét. Do vy, rat can nhing nghién ctru tiép
tuc trién khai bao quat trén nhiéu quan thé ngu'orl khac nhau va tap
trung truy tim co ché thuc sy cua nhiing bién thé duoc cho 1a ¢6
nguy co trong tién trién ctia can bénh nay.
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