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KEXAMLUOC "3

X ’
Nghién ctru cho thay virus SARS-CoV-2

6 hang loat v khi gip chingxam nh3p
vao t& bao con nqudi - budc dau tién gay
bénh COVID-19. Cac nha khoa hoc con

dang tranh cai vé nhiéu chitiét.

Mang té bao

1. Protein gai & Iép vd cla
virus cé ving thy thé bam
dinh rét hiéu qua trén thy
th€ ACE2 cliaté bao con
NQUo.

24 | Nature | Vol 581 | 7 May 2020
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ACE2

Protein gai

tidu
donvi

S2

tiéu don vi
Sa

Vitri gén thy thé

S
o-Yo
Furin TMPRSS2

2. Men Furin hay mét
loai men khac, nhv
TMPRSS2, & bén
ngoai té bao ky chu
duvoc cho la cd thé cat
dut Protein gai @ mot
hay nhiéu vi tri két noi.

&

3. Triét tiéu cac
peptide hoa mang -
cac chudi nhé amino
acids - giup hoa nhap
mang virus va mang
té bao ky chu.

Phan cat protein gai

mang virus

peptide
0a mang

Mang

té bao ky cho




5. RNA ngoai lai lgi dyng co s vat 6. Khi cac phan t& cOa virus ra khoi
chat cUa té bao ky chu dé san xuat té bao, furin c6 thé tdn cong dé
RNA va proteins giup tao thanh cac

\ pLLEaLTLS & e triét tiéu cac protein gai. Cac phan
thanh phan cua virus mai.

t& mdi nay co thé tan cdng cac té
bao khac hodc roi khdi co thé dé
lay lan cho ngu&i khac.

. - ® ‘ ‘
4. Hoa mang cho phép o \ - )

RNA cUa virus di vao San xuat
trong té bao ky chg, tl protein
d6 dvoc gidi ma thanh —> o
protein. Gidim3
. 2= A
Sao ma RNA Virusl
—_— tao lap mai

24 | Nature | Vol 581 | 7 May 2020



Corona virus (SARS-CoV-2) 1ay nhiém

Coronavirus (SARS-CoV-2) m¢oi

/

Virus st dung
nhién liéu va don

vi cu tric cua té —
bao vat chu. |
Zslsrsaelmbly n h an
n \ N ? trém/ngh\'n/
Té bao vat chu Remdesivir van [an

Molnupiravir, Favipiravir

RNA dependent RNA polymerase (RdRp)
24 | Nature | Vol 581 | 7 May 2020



Sungnak et al. Nature Med 2020; 26: 681-7. Nasal oot @ naturemedicine
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Hou et al. Cell 2020; 182: 429-46.
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Con bao Cytokines B



https://www.quanterix.com/cytokineprofiling
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ALVEOLUS
GAS EXCHANGE

Luwu lwong hé hap

. . ; Alveoli
1 nhip tho : % lit r Oy Carbon
dioxide
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/ wall
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Taking
diabetes
to heart




viral infections

Lung alveolar epithelial cells
and dendritic cells release type
| interferons (IFN-a/) and
type Il IFN-N in response to
viral infection. IFNs limit viral
replication; however, [FN-A
signaling can cause cell death
through apoptosis and impaired

Responses to lung Epithelial o ——
C— \

SARS-CoV-2, @
influenza virus

By &

Science: | |t
ep|the||ta|tpro||ferat|on. which ‘ _— Apoptosis and
prevents tissue recovery. . impaired epithelial
1 FN-N—PP" 0 proliferation

Dendritic
cell

IFN-N\
receptor

ISGs, interferon-stimulated ‘
genes; SARS-CoV-2, severe
acute respiratory syndrome

coronavirus 2. 7 AUGUST 2020 - VOL 369 ISSUE 6504 627




SCIENCE IMMUNOLOGY | RESEARCH ARTICLE

CORONAVIRUS

Autoantibodies neutralizing type | IFNs are present
in ~4% of uninfected individuals over 70 years old
and account for ~20% of COVID-19 deaths

Paul Bastard"%>*, Adrian Gervais'?", Tom Le Voyer'?*, Jérémie Rosain'**, Quentin Philipg

Sci. Immunol. 2021; 6 : eabl4340 19 August 2021




Auto-Ab levels
(Gyros)
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Critical Severe Controls
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(n=2240) (n=500) (n=663)

Bastard et al., Sci. Immunol. 2021; 6 : eabl4340



nature

NEWS | 31 August 2021

Rogue antibodies involved in almost
one-fifth of COVID deaths

The self-targeting antibodies attack type 1 interferons that play a key role in fighting

infection.










Vi khuan (vi trung) . )
Vi-rut T& bao mién dich Khang Thé
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Can nha = té bao hé hé hap
O khda = thu thé mé cla té bao

Vac-xin = Protein gai (spike)

Khoéng cé vi-rut séng trong vac-xin

Ké gian = Vi-rut Corona

tha khdao = Protein gai (Spike)
O khéa = thy thé ACE2



Vi-rut Corona (SARS-CoV-2)

Spike protein M protein

Protein gai
(chia khoa)

S2
subunit

S1
subunit

Receptor-binding
domain

Y

Thuthé  ACF? . o
(6 khoa) /* ‘\

Khang thé | = Keo chewing-gum
trung hoa | bam vao dau chia khéa




Do cong hiéu cda cac loai vac-xin

Pfizer/BioNTech

7 days after second dose

Moderna

14 days after second dose

Sputnik V

21 days after first dose

NovaVax

7 days after second dose

Oxford/AstraZeneca

15 days after second dose

Johnson & Johnson

n. s sl s e S

28 days after single dose



Khéng bi
nhiém
BéEnh nhe Khodng co

bénh

chap nhin duoc ly twdng



Do cong hiéu cha cac loai vac-xin

Pfizer/BioNTech

7 days after second dose

Moderna

14 days after second dose

Sputnik V

21 days after first dose

NovaVax

7 days after second dose

Oxford/AstraZeneca

15 days after second dose

Johnson & Johnson

‘_T—L'—T__r

28 days after single dose

chdng sv ldy nhiém



New Covid-19 cases in the United States per capita
STAT/Applied XL, one-week trend
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New Covid-19 cases in the United States per capita
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Do cong hiéu cta cac loai vac-xin chéng lai nhirng tinh hudng xau (ké ca tlr vong)

.I 100% h Pfizer/BioNTech
7 days after second dose

M rna
H 100% bi"de
14 days after second dose
-l 1000 ' Johnson & Johnson
28 days after single dose
nik V
” 100% b_spit '
21 days after first dose
NovaV
-[ 100% b—°a .
7 days after second dose

-I T h Oxford/AstraZeneca
15 days after second dose




Vaccine access factors

Host factors Demographic factors Which vaccine used

Old age High levels of circulating virus e .

Previous infection Close proximity of people Timing between doses
living together _

Immune compromise Heterologous prime—boost
High levels of vaccine uptake B

Genetic polymorphisms Cost-benefit decisions by

High levels of herd immunit : . :
Underlying health 'gh ev mmunity national vaccine bodies

conditions Limited access to vaccines

|

| S—

Immune factors

Viral variant factors | High antibody titres

S : . . Quality of antibod
Antlgenlc mismatch with Vaccine effectiveness (neutra)i/lization) y
vaccine

Increased transmissibility Positive effect on VE T cells

Negative effect on VE

NATURE REVIEWS | I MMUNOLOGY
VOLUME 21 |OCTOBER 2021

Unknown effect on VE




[Vaccine phong chong COVID}




U.S. deaths from COVID-19 by age

The risk of dying if a person gets COVID-19 rises with age. In the U.S., 79% of deaths linked to the
coronavirus by late September had been in people ages 65 and older.

0-1year | 20

- A8 Trén 10 BN tlr vong vi
15-94 COVID tai Hoa Ky c6 8
b5_34 nguoi thucfzc nhom BN
35-44 | trén 65 tudi.

45-54

55-64
65-74
75-84
85+

CDC data as of Sept. 26, 2020.
Chart: The Conversation, CC-BY-ND = Source: CDC - Get the data



Tiém nguwa COVID cho ai ?
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Bién chdng vi-rat Corona dang ngai

VARIANTS OF CONCERN

ALPHA BETA GAMMA DELTA
B.1.1.7 B.1.851 P.I B.1.617.2
WHO label Pango lineage GISAID clade Nextstrain clade Earliestdocumented Date of designation
samples

Alpha B.11.7 GRY 201/S:501YV1 UK, Sept 2020 Dec 2020

Beta B.1.351 GH/501YV2 20H/S:501YV2 South Africa, May 2020 Dec 2020

Gamma P GR/501YV3 20J/S:501YV3 Brazil, Nov 2020 Jan 2021

Delta B.1.617.2 G/452R\N3 21A/S:478K India, Oct 2020 May 2021

Source: WHO



Vi-rut Corona Alpha
Bién chuing vi-rut Corona cé thé

xuat hién sau moi [an phan bao

Vi-rut Corona Alpha
hay Beta ?

/

~Eoap

Protein

4, Fusion allows the
virus's RNA to enter the
host cell, where it gets

translated into proteins.

| Em phdi biét nghe I&i Thay
nghe 16i Théy
nghe lgi théy

24 | Nature | Vol 581 | 7 May 2020



Phan bao = sao chép lai bd gien (quyén sach)

B6 gien = Quyén sach

Sao chép lai bd gien (quyén sach) cang nhiéu bao nhiéu thi co nguy bién ching

cang cao bay nhiéu
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Bién chung vi-rut Corona

Phylogeny
Country ™
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SARS-CoV-2 Structure (COVID-19 Coronavirus). YouTube. https://youtu.be/luJgbV4D8Cc



https://youtu.be/IuJqbV4D8Cc

< RBD (Receptor binding protein) —»

S1

S2

Splke Proteln




L452R

E484Q EPSILON
B.1.427/429

E484K

DELTA

“Double mutant”




Benh COVID-19
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Po6 1ay nhiém cao (RO tir 3 dén 8, tuy theo chiing) -
Nhwng, dai da so6 FO sé khdong phat bénh/khdng cé triéu chirng
Thiéu s6 nho phat bénh va ty 1é t&r vong tir 0,5 dén 1,5 %
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Khoéng co triéu chirng (binh thuong)

Triéu chirng nhe (mat khiru giac, ho, sot nhe,
nhirc moi, v.v.)

Tw khoi

Triéu chirng nang
 Nhap vién

15 %




Nguy co lay NGUY CO
hay/vé TRUYEN NHIEM

bi nhiém
virus

Nguy co phat
bénh nang
va tir vong




{ Muc dich Vaccine phong chong COVID }

Ngan ngwra lay lan

o= Giam thiéu tlr vong

== Ngan nglra bién ching mai




7 loai vi-rut Corona c6 thé gdy bénh

noi con Nnguoi

HCoV-NL63

The MRCA for HCoV-NL63 and ARCoV.2
(Appalachian Ridge CoV) was predicted
to have existed ~560 to 820 years ago

HCoV-0C43

HCoV-0OC43 emerged roughly

120 years ago from BCoV

HCoV-229E

Bat alpha-CoV and HCoV-229E
diverged 200 years ago

1700

1800

I

3 vi-rut ac tinh

SARS-CoV

Estimates of the divergence time
between human/civet SARS-CoV and the
closest SARSr-BatCoV strains range from

4 to 17 years before the SARS epidemic (2002)

4 vi-rat lanh tinh

1900 1950 1960 1990 1980 1990 2000 2010
| | | | | | |
HCoV-HKU1 MERS-CoV
The common ancestor of The MRCA for HumanlcamEI

HCoV-HKU1 extant lineages
was traced back to the early 1950s

MERS-CoV and Neoromicia capensis
beta-CoV can be traced back to 2006

Trends in Microbiology

Forni et al. Trends Microbiol 2017; 25: 35-48.
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