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Respiratory tract manifestations SARS-CoV-2

Throat Extra-respiratory manifestations
g Sore throat
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Systemic symptoms
Chills
Fatigue
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(A)
SARS-CoV 29.7 kb

MHV 31.3 kb

OREF: open reading frame
S: spike protein

E: envelope protein

M: membrane protein

HE: hemagglutinin-esterase
I: internal protein

N: nucleocapsid protein

(B) CoV infection

Host receptors

Receptor/virus combinations:
ACE2:
DPP4:
mCEACAM1: MHV

APN: HCoV-229E

9-0O-acetylated sialic acid: HCoV-OC43, HCoV-HKU1

SARS-CoV, SARS-CoV-2, HCoV-NL63
MERS-CoV

/ l CoV entry

4) 2
Genomic (+) RNA
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Cellular protein SARS-CoV-2
production disruption
Splicing
U1 V2 39‘
" ) Ned
? pre-mRNA \ . Naad® \
Nucleus m/ \/X/\_
3\‘3 No mature mRNA
Translation

—, A
' No protein
Cytoplasm \
I
Protein Trafficking J NSP9 !
‘ NSP8 ‘
SRP54/19 g . \\ esenits
Peptide recognition

Ribosome \ ‘ T
X gt
@ No secretlon/
Extracellular Interferon membrane integration




Daily New Cases
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Active Cases in Greece

Active Cases
(Number of Infected People)
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Nov 03
» Currently Infected: 33 602
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EuBAnpatikn dpaocn yia “ErmtdnutoAoyikn ueA€tn tou SARS-CoV-2 pusow
EKTETAUEVWV EEETACEWV QVIXVEUONC TOU LOU KAl aVTIoWUATWV, aAAnAouxiong
LKWV yovVISLWUATWV Kol YEVETIKNC avaAuon¢ acdevwyv”’

m \ , EKNA (lotpikn)

TENIKH TPAMMATEIA IIBEAA
EPEYNAI KAI TEXNOAOTIAIL EKETA

G R E E C E «AHMOKPITOZ»

AMNO (latplkn)

VS ITE

«MAXTEP»

2.475.000 € MK (latpkn)
B / Nl (latpwkn)

«DAEMITK»
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2TOXOI TOY COVID-19 GR

QAVATITUEN QEIOTTIOTWY MEBODWYV HOPIAKAS KOl avOOOAOYIKAG TAUTOTTOINONS TOU 10U.

onMioupyia BIoTpATTelaC ATTO ACUNTITWHATIKOUC POPEIC Kal TTacXovTeg atrd COVID-19 oTo TTAdiclo TnG €BVIKAG
uttodoun¢ Blotparrelwv BBMRI-GR.

XapToypapnaon TngG YEVETIKNG TToIKIAOPop@iag Tou 10U SARS-CoV-2 (VIROME) kal GUOXETION TWV JETAAACEWY UE
TNV EKONAWON CUNUTITWUATWY Kal EKBaong Tng vooou,

xaptoypdaenaon Tng TroikiAopop@iag Tou avBpwTrivou DNA atré diypata acOevwv Kal ACUUTITWHATIKWY QOPEWV KAl
OUOXETION TWV EUPNUATWY UE TV EKONAWON CUUTITWHATWY Kal €KBacng Tng vooou,

TOUTOTTOINON TWV PETTEPTOPIWYV TWV AVTIYOVIKWY UTTOOOXEWV oTa B Kal T AENPOKUTTOPA TWV 000EVWV Kal TWV
QOUUTITWHATIKWY QOPEWYV KE OKOTTO TNV KATAVONON TNG AVOOIAKAG ATTAVTNONG OTOV 10 KAl TOU POAOU TOU YEVETIKOU
UTTOBABPOU TOU CEVIOTH OTIC OXETIKEG DIEPYATIEG.

avaTTugn BAoewv KAIVIKWY OEOOUEVWYV OXETIKWYV PE TNV emdnuia otnv EANGDQ.

EVOTTOINON TWV OEOOUEVWY ATTO TV AVAAUCON TWV YOVIDIWPATWY 10U/EEVIOTA JE KAIVIKA, dNUOYPAPIKA Kal GAAa
ETTIONMIOAOYIKA OEQONEVA E OKOTTO TNV EEAYWYI OCUNTTEPACUATWY OXETIKA PE TNV TTaBoyévela TG AoipwENG Kal TNV
avaodeicn TTPORAETITIKWY OEIKTWY EKBaong.

QVATITUEN, TTPOTUTTOTTOINCN KAl EQapuoyr MEBODOAOYIAGC yIa TNV EUTTOPIKA ACIOTToINON Kal dIdXuon TwV VEWV
YVWOEWV KAl TV TTPOAYWYI) TNG ETTIXEIPNMATIKOTATAG TTPOG AVATITUEN ETTIKUPWHEVWY TTPOPRAETTITIKWYV MOVTEAWYV KAl
TTPOIOVTWY YIA KAIVIKA) EQAPUOYN.
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TO NPQTOKOAAO MOPIAKHZ AIATNQZHZ SARS-CoV-2 NOY ANEMNTY=AN TA
3 KYPIA EPTAZTHPIA TH2Z EMBAHMATIKH2

RNA
purification

-

2U0voAo s€staocswv ano 28/08/2020 - 02/11/2020:
cDNA 86.224

synthesis

EKNA: 13.797 (EOAY + DOPEIS)

| J
IIBEAA: 35.412 (1" YNE + EOAY)
NES SEREEE e EKETA: 37.015 (EOAY + QOPEI3)
+ —
G |
l qPCR IP2, l ~ \
8y PCR B2-MG

Negative

SARS-CoV-2
positive sample
sample (?Pother SARS
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Asiypata otnv Emkpatela
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Moocooto Ostikwv o€ Emikpartewa kot IBEAA
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Aeiypata oto IIBEAA
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SARS-CoV-2 VIROME

RNA extraction from viral media

- NGS library preparation
o Isolated Viral RNA lllumina Sequencing Bioinformatics analysis
H
;ig l ¢ Sequence assembly
5:
g

\. Reverse Transcription * Phylogenetic analysis
\\ Optimized

Random primers -
* 3500 SARS-CoV2 positive samples lpurmcaﬁon
e 15t & 2" epidemics wave _
Multiplex PCR
\ \E:get'speci‘ﬁc Primers
N TN
l Purification

Fragmentation & Adapter Ligation

—

e -.—
ﬁ

index Primers

l Purification

Sequence ready library
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VIROME
SARS-CoV-2 Sequencing Workflow

QlAseq
Pool PCR
SARSCoV-2 o
Viral RNA <DNA o P Reactions Quanification QlAseq FX
- _ and then an Lib P
Sample Synthesis u|T||::-_|exed Cleamm Normalization ibrary Prep

mplicons

Pocled
Amplicons

Cleanup

Library

Fragmentation
and End- ,E.dﬂFJIEF [Adapter oo
Polishing igation Deplation) amplification

Sequence
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Which COVID-19 patients will develop severe disease and which will not?
Emphasis to immune-inflammatory mechanisms

Severe disease

- Disease severity

Clinical data Multidimensional technologies

1R~ sk

Mild or moderate

disease
Collaboration with Hospitals in Athens and Larisa
Recovered
e, > d
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SARS-CoV2 Patients Genotyping

Infinium human core 24 bead chip assay L . .
lllumina iScan bead chip imaging

T I><I]| GENOMIC DNA (750 ng)
Genomic DNA extraction +
from peripheral blood

Genotype calling

AT pafiea - i (gDNA)
Tl 4 ————T+
( S

© Fragment amplified DNA - s G (GDNA)

‘ 0 Extend/Stain samples on
BeadChip

@ Make amplified DNA ;
e R R T
© Incubate amplified DNA
=

© Image BeadChip

¥
g & B —
© Prepa .

(NI

3.500 patients for genotyping

(gDNA)
/ \_ (identical probe:
Y per bead type)
*Ind d channel B iy
ndicates stain in chan
*Indicates stain in green channel S © Auto-call genotypes and
@ Hybridize samples on BeadChip generate reports
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SARS-CoV2 Patients Whole Genome Sequencing

WGS NGS library preparation lllumina Sequencing . . . .
Bioinformatics analysis
NovaSeq-6000
Torsposomes P — BRFAA High Performance
Genomic DNA extraction | 7 0 Computer Cluster
from peripheral blood ¥ s "
5 —

(IR

* 100 patients for WGS S N

e Carefully selected
“extreme” phenotypes Sa———— \w

1!
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Immune-profiling of COVID-19 patients
Cytometry by Time-of-Flight (CyTOF)

Tp-o

S
A
Blood cells are stained Cells are vaporised, Masses of metal ions Integration per cell/analysis
with antibodies atomized and metal ions separated in TOF Up to 50 parameters per cell*
conjugated to metal tags are ionized through plasma Thousands to millions of cells analysed

* Analysis capacity expected to increase

8,
* (maximum capacity 135 parameters)

Y
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SARS-CoV-2

Excessive infiltration
™ / 2);(\ Tissue of inflammatory
ey immune cells
Macrophage Neutrophil

' NETosis
& > o/
~ U markers
#* Increased in CXCL8 Cell-free DNA
COVID-19 BALFs ICLX60 - ecL7 CXCL1 (I\:/IitPgéDNA
TNF-a CXCL2 3
* L“ U and serum CCL2  STAT1/2 ELANE
; IFN-I CCL3
: IFN-II CcCL4
TNF-a
IL-1B, IL-6 : B
IL-8 B|L_-| 8 Systemic cytokine
G M'-CSF storm/widespread Fibrotic lung
CXCL9 inflammation ARDS
CXCL10
CXCL11
CCL-2
MiP1a \ Cell death
% a O

Type | IFN
Type lIl IFN
Proinflammatory
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Immune-profiling of COVID-19 patients o,

with Cytometry by Time-of-Flight (CyTOF) technology
f
What type o ) ®
immune response? Healthy donor CoVID-19 patient (ICU)
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® @ @ @ @
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el g @ | ‘mm DCs | | \‘
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In COVID-19, antiviral immunity is both delayed and impaired, leading to

hyperinflammation and respiratory failure

SARS-COV2
Infection

Severity

Influenza virus
Infection

Cytokine storm
TNF, IL-1, IL-6

Exacerbated inflammatory

FNA & IFNa/[] response

Antiviral response

Cytokine storm
TNF, IL-1, IL-6

Balanced inflammatory
response

Disease course (Time)

Long hospitalization
Respiratory failure

ICU TRANSFER & HIGH
MORTALITY

Andreakos & colleagues.
In press

nature
immunology

Shorter hospitalization
Limited frequency of

respiratory failure
RECOVERY




