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COVID-19 is the Coronavirus Disease caused by the SARS-CoV-2 virus, declared as a new
pandemic by the World Health Organization (WHO) as of 11" March, 2020.

Total confirmed cases ol COVID-19 per million people. Apr 4. 2020 Our World

. ¥ - X e O X in Data
The number of confirmed cases is lower than the number of total cases. The main reason for this is limited testing.
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Source: European CDC - Situation Update Worldwide - Last updated 4th April, 11:30 {London time)

cce
Note: The large number of cases globally and in China on Feb 17 is the result of a change in reporting methodology.
i World Health Organization. Coronavirus disease (COVID-19) outbreak. https://www.who.int/emergencies/diseases/novel-coronavirus-2019
Igenomlx- Gorbalenya, et al. Biorxiv. https.//www.biorxiv.org/content/10.1101/2020.02.07.937862vL full.pdf

foundation Centers for Disease Control and Prevention. https://www.cdc.gov/coronavirus/2019-ncov/index-sp.html


https://www.biorxiv.org/content/10.1101/2020.02.07.937862v1.full.pdf

COVID-19 is the Coronavirus Disease caused by the SARS-CoV-2 virus, declared as a new
pandemic by the World Health Organization (WHO) as of 11" March, 2020.

We need more knowledge to understand....

... causes and reasons for its rapid spread and population differences
Prevention

... the biology and pathophysiology of the disease
Treatments and vaccines

.... how are we going to recover our activities and previous lifestyle

Epidemiology
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SARS-CoV-2 virus

SARS-CoV-2 is a single-stranded RNA, enveloped virus, belonging to the B-coronavirus family.
This virus is able to enter the human cells by binding of its spike (S) protein to ACE2 enzyme.

, SARS-CoVS_ 4
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SARS-CoV-2 S

ACE2 (Angiotensin converting enzyme 2) is expressed in the
membrane of different cell types as a part of the renin-angiotensin
(RAS) system, involved in the regulation of blood pressure.

lgenomix:
g foundation Walls et al. Cell. 2020.



SARS-CoV-2 virus

SARS-CoV / SARS-CoV-2

~———————— Spike glycoprotein
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SARS—COV—Z Genome A virus is “simply a piece of bad news wrapped up in protein,”
Jean and Peter Medawar, 1977
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SARS-CoV-2 Genome

SARS-CoV / SARS-CoV-2

~————————— Spike glycoprotein
trimer (S)

Nucleoprotein (N)
and RNA genome
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© ViralZone 2020
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SS-RNA: 29903 nt

ds-DNA: 3300x106 nt
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A virus is “simply a piece of bad news wrapped up in protein,”
Jean and Peter Medawar, 1977

Severe acute respiratory syndrome coronavirus 2

isolate Wuhan-Hu-1, complete genome

NCBI Reference Sequence: NC_045512.2
GenBank Graphics

>NC_©45512.2 Severe acute respiratory syndrome coronavirus 2 isolate Wuhan-Hu-1, complete

genome
ATTAAAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCTGTTCTCTARA
COAACTTTAAAATCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACTCACGCAGTATAATTAATAAC
TAATTACTGTCGTTGACAGGACACGAGTAACTCGTCTATCTTCTGCAGGCTGCTTACGGTTTCGTCCGTG
TTGCAGCCGATCATCAGCACATCTAGGTTTCGTCCOGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTC
CCTGGTTTCAACGAGAAAACACACGTCCAACTCAGTTTGCCTGTTTTACAGGTTCGCGACGTGCTCGTAC
GTGGCTTTGGAGACTCCGTGGAGGAGGTCTTATCAGAGGCACGTCAACATCTTAAAGATGGCACTTGTGG
CTTAGTAGAAGT TGAAAAAGGCGTTTTGCCTCAACTTGAACAGCCCTATGTGTTCATCAAACGTTCGGAT
GCTCGAACTGCACCTCATGGTCATGTTATGGTTGAGCTGGTAGCAGAACTCGAAGGCATTCAGTACGGTC
GTAGTGGTGAGACACTTGGTGTCCTTGTCCCTCATGTGGGCGAAATACCAGTGGCTTACCGCAAGGTTCT
TCTTCGTAAGAACGGTAATAAAGGAGCTGOTGGCCATAGTTACGGCGCCGATCTAAAGTCATTTGACTTA
GGCGACGAGCTTGGCACTGATCCTTATGAAGATTTTCAAGAAAACTGGAACACTAAACATAGCAGTGGTG
TTACCCGTGAACTCATGCGTGAGCTTAACGGAGGGGCATACACTCGCTATGTCGATAACAACTTCTGTGG
CCCTGATGGCTACCCTCTTGAGTGCATTAAAGACCTTCTAGCACGTGCTGGTAAAGCTTCATGCACTTTG
TCCGAACAACTGGACTTTATTGACACTAAGAGGGGTGTATACTGCTGCCGTGAACATGAGCATGAAATTG
CTTGGTACACGGAACGTTCTGAAAAGAGCTATGAATTGCAGACACCTTTTGAAATTAAATTGGCAAAGAA
ATTTGACACCTTCAATGGGGAATGTCCAAATTTTGTATTTCCCTTAAATTCCATAATCAAGACTATTCAA
CCAAGGGTTGAAAAGARAAAGCTTGATGGCTTTATGGGTAGAATTCGATCTGTCTATCCAGTTGCGTCAC
CAAATGAATGCAACCAAATGTGCCTTTCAACTCTCATGAAGTGTGATCATTGTGGTGAAACTTCATGGCA
GACGGGCGATTTTGTTAAAGCCACTTGCGAATTTTGTGGCACTGAGAATTTGACTAAAGAAGGTGCCACT
ACTTGTGGTTACT TACCCCAAAATGCTGTTGTTAAAATTTATTGTCCAGCATGTCACAATTCAGAAGTAG
GACCTGAGCATAGTCTTGCCGAATACCATAATGAATCTGGCTTGAAAACCATTCTTCGTAAGGGTGGTCG
CACTATTGCCTTTGGAGGCTGTGTGTTCTCTTATGTTGGTTGCCATAACAAGTGTGCCTATTGGGTTCCA
CGTGCTAGCGCTAACATAGGTTGTAACCATACAGGTGTTGTTGGAGAAGGTTCCGAAGGTCTTAATGACA

5th January 2020



SARS-CoV-2 Genome

A virus is “simply a piece of bad news wrapped up in protein,”

Jean and Peter Medawar, 1977

UCSC Genome Browser on SARS-CoV-2 Jan. 2020/NC_045512.2 Assembly
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SARS—COV—Z Genome A virus is “simply a piece of bad news wrapped up in protein,”
Jean and Peter Medawar, 1977

SARS-CoV-2
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SARS—COV—Z Llfe CyC|e A virus is “simply a piece of bad news wrapped up in protein,”
Jean and Peter Medawar, 1977
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SARS-COV-Z Llfe CyC|e A virus is “simply a piece of bad news wrapped up in protein,”
Jean and Peter Medawar, 1977

Diagnosis of COVID-19 o
g ) = gﬁ%
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I I Li et al. J Pharm Anal 2020.
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Technologies
...for SARS-COVZ2 detection
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COVID-19 Technologies

o

L./
L

SARS-CoV (27.9 kb)

The highest
Sensitivity
Specificity

Igenomix
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Influenza virus

SARS-CoV-2 SARS-CoV MERS-CoV




COVID-19 Technologies

Technologies

—_—

— Immunoassays

—_

RT-PCR
RNA ———

RNA NGS sequencing

The highest
Sensitivity
Specificity

Igenornlx
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Influenza virus
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COVID-19 Technologies

Technologies for SARS-CoV-2

Antigen Detection

Antibodies (IgG and IgM) detection (ELISA and PoC)

RT-PCR
Next Generation Sequencing (NGS)

Igenomix
foundation



COVID-19 Technologies

When a person is infected with a pathogen, its immune system reacts to this infection

building antibodies against this antigen

Antibodies: Immunoglobulines

IgM is the first antibody produced during an immune response
IgA is involved in primary defense and frequent in mucosal secretions
IgG is produced in a delayed response (delayed immunization)

loenomix
« foundation



COVID-19 Technologies

(SEIMC guidelines)
Antigen Detection

Overall sensitivity is very low < 50% (SEIMC), are not (yet) recommended for COVID 19 acute phase

Antibody (IgG and IgM) Detection (ELISA or Point of Care) =z

Kinetic of immune response starts around day 5-6 postinfection \\ =//
High sensitivity after day 10 postinfection
High variability among the kits in the market (Try fist!!!)

Patient antlbody SDECIfIC reBorter
binds antibody binds

v, Antigen Down ELISA

§ Antigen i |
5 B £ [’.
H g N, 5\74&"
- z N A )
S
—— Y Y ¥
Igenomix a2 2L %0, ratr iy g g by

foundation Days postinfection Antibody Capture ELISA



COVID-19 Technologies

Antibody (IgG and IgM) Detection (Point of Care)
Reverse detection of antigens by lateral flow

Conjugation Pad

Y ConlD-19 1pM ’ ok Cun 1014 :..m Rabsbit 1€ Y Asai-Human FgM Assituaty Y Ands-Mabbn Ips Armibody
Y Conla10 fyo ‘ L ' Y At Ehessuan |G Antibody
ol et el it
| |— G
ﬁ [EE=— M
Igenomix: Negative 1M l9G IgM/19G
foundation Positive ~ Positive  Positive | ¢t o1y med Virol. 2020




COVID-19 Technologies

Antibody (IgG and IgM) Detection (ELISA)
Reverse detection of antigens by lateral flow

Substrate

. 6 * Indrect ELISA
% ELISA plate well

Secondary Antibody
/ \ Conjugate

7\ ‘
_. . Antigen

V Primary antibody

INDIRECT ELISA y Enzyme-linked secondary antibody
T
. 2 \
 wash ' ‘ \ wash = §§ % wash g
R A
/7 | 7A\ f]
Antigen- Add specific Add enzyme- Add substrate (S)
coated well antibody to be conjugated and measure
measured secondary color .
antibody EESTI -
Igenomix:
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COVID-19 Technologies oyt

Amplification

REU (10%3)

RT-PCR (Real Time-Polymerase Chain Reaction) —-——-HA LL2E ;<

Allow the detection and quantification of small quantities of nucleic acids

NGS (Next Generation Sequencing)

Allow the detection, quantification and reading of the sequence of small nucleic acid fragment or the
whole genome of the virus

loenomix
« foundation

NCBI-Reference-Sequence:-NC_045512.29]

>NC 045512.2 -Severe racute 'respiratory -syndrome -coronavirus -2 -isolate -Wuhan-Hu-1, -complete -genomeq

ATTAALGGT TTATACCT TCCCAGGIAACALACCAACCRACT TTCRATCTCT TRTAGATCTGTTCTCTAARCGARCTTTARARTCTGTGTGECTGT CACTCGECTECATGCT TAGT GCACT CACGCAGTATART TARTARCT
ARTTACTGICGTTGACAGEACACGAGTAACT CGTCTATCTTCTGOAGGC TGO T TACGGT TTCATCCGTRT TECAGCCGATCAT CAGCACATCTAGGT TTCGTCOGGETGTGACCGRARGETRAAGATGEAGAGCCTTGTCCT
TEGTTTCAACGLGRARACACACGTCCARCTCAGTTTGCCTRT T TTACAGET TOGCEACGTGCTCETACETGECTT TREAGACT CCGTGRAGEAGET CTTAT CAGAGGCACGTCARCATCTTRAARGAT GECACT IGTGGCTT
AGTAGRAGT TGAARARGECET TTTGCC TCAACT TRAACAGCCCTATGTGTTCATCRAARCGT TCGGATGCTCEARCTGCACC TCAT GG TCATGT TATGET TRAGCTGGTAGCAGAACT CRARGECATT CAGTACGGTCGTAG
TEGTGAGACACTTEETETCCTTETCOCTCATGTGGGECEARATACCAGT GECTTACCACARGET TCTTCTTOSTAAGARCGETART AR AGEAGCTGETEECCATAGTTACEECGCCEATCTARAGTCATTTGACTTAGGCGA
CEAGCTTGGCACTEGATCCTTATGRAGAT TTTCARGAR R ACTGEAACACTARACATAGCAGTGETGT TACCCETEARCTCATGCETGAGCT T ARCGEAGEEECATACACTCGCTATGTCGATARCARCTTCTGTGGCCCTGR
TEGCTACCCTCTTGAGTGCAT TARAGACCT TCTAGCACETGCTGETARAGC TTCATGCACT TTGTCCGAACARCTGRACTTTATT GACACT A AGAGGEET GTATACTGCTGCCGT GARCATGAGCATGARATTGCTTGGTA
CACGGERACGTTCTGARARGAGCTATCART TGCAGACACCTTTTGARATTARR T TG AR AGARATTTEACACCTTCARTGGGEEAATGTCCARATTTTETATTTCCCT TARATTCCATARTCARGACTATTCARCCAAGEET
TEARALGRARALGCTTEATEECTTIATGGETAGAAT TCAATCTEGTCTATCrAGT TGCGTCACCARATGAATGCARCCARATGTGCCT TTCAACTCTCATGARGTGTGATCATTGT GAT GARLCTTCATGECAGACGGECGA
TTTTGITAARGCCACTTGCEAATT I TG TGGECAC TGAGRATT TEACTARAGAAGGETGCCACTACTTGTGET TACT TACCCCARAATGCTGTTGT TARRATTTAT TR TCCAGCAT T CACAATTCAGRAGTAGGACCTGAGCA
TAGTCTTGCCGRATACCATAATGAATC TGECTTGARARCCATTCT TOSIAAGGETGETCGCACTATTGCCTTIGEAGECTGTGIGTICTCTTAT T TEET TGCCATARCARGTGTGCCTATTEEGETTCCACGT GCTAGCGD
TRACATAGGTTGTAACCATACAGGEIGT TGT TGEAGRAGET TCCEARGETCT TARTGACARCCT TCTTEARATACT CCARR AR GAGARAGTCARCATCAATATTGT TGETGACT TTARACT TRAAT GAAGAGATCGCCATTAT
TITGGCATCTTITTCTGCT TOCACARGTGCTTTTGTGEARACTGTEARAGSTTTGEATTAT AR AGCATTCARACARATTGT TGAATCCTGTGETARTTTTARAGT TACARAAGGARARGCTAARARAGETGCCTGGAATAT
TGGTGAACAGALATCAATACTEAGTCCTCTTTATGCATT TRCATCAGRGEC TGCTCGTGTTGTACGATCART TTTCTCCOGCACTCT TRARACTGCTCARARATTCTGTGCGTGTTTTACRGRAGGCCGCTATARCARTACT
AGATGGARTTTCACAGTATTCACTGAGACTCAT TGATGCTATGATET TCACATCTGATT TGGCTACTARCARTCTAGTTGTAATGECCTACAT TACAGETGETGT TGTTCAGT TGACTTCGCAGTGECTARCTARCATCTT
TGGCACTGT TTATGARARACTCARACCCGTCCT TRAT TEECT TGARGAGRAGT TTAAGGARGET GTAGAGT TTCT TAGAGACGGT TEGGEARATTETTARATTTATCTCARCCTGTGCTTGTGARATTGTCGET GGACARAT
TGICACCTGTGCARAGGEARRT TARGEAGAGT GT TCAGACAT TCTTTARGCT TETARATARATT TT TGECTITGTGTGCTGACT CTATCATTAT TGETGEAGCTARACTTARAGCCTTGAATTTAGET GARACATT TGTCAC
GCACTCARAGGGATTGTACAGAARGTGTGTTAALT CCAGAGRAGARACTGGCCTACTCATGCCTCTARR RGO CCCARRAGARATTATCTTCT TAGR GEEAGRAACACTT COCACAGAAGT T TARCAGAGGAAGTTGTCTT
GAARACTEGTGAT TTACAACCATTAGALCAACCTACTAGTGAACCT T TEARGCTCCAT TGET TGGTACACCAGT TTETAT TARCGGECTTAT T TACTCGAAA T CARAGACACAGAA AL ATACT STGCCCTTGCACCTAR
TATEATGETAACARACARTACCTTCACACTCAAAGECEETECACCAACARAGGETTACTTTTGET AT GACAC T CTCATAGAAGT GCAAGET TACAAGART GTGAATATCACTT TTGAACT TEAT GAARGEATT GATAAAGT
ACTTALTGAGALGTACTCTGOCTATACAGT TEARCTCEETACAGAAGTARATGAGT TCGCCTAT AT TGTGECAGAT GO T ETCATARA A CTTTGCARCCAGTATCTGAATTACT TACACCACT GEECAT TGATTTAGAT GA



COVID-19 Technologies

Design
RNA extraction
Common procedures to both technologies

Important impact on the sensitivity and specificity of the technologies

Igenomix:
foundation



SARS-CoV (27.9 kb)
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COVID-19 Technologies
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COVID-19 Technologies

Design

Comparison of 185 complete SARS-CoV-2 genomes (GI/SAID database)

Primer and probes sequences for SARS-CoV-2 ORFlab, S gene, and N gene assays had
100% homology to all SARS-CoV-2 analyzed, except EP| ISL 407084

Sensitivity
lest detects all known variants of SARS-CoV-2 (except EP/ ISL 407084)
Diversity RTROCY - SN, - W
O s e
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COVID-19 Technologies

Nucleic acid detection (RNA)

Phlagery
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COVID-19 Technologies

Nucleic acid detection (RNA)

lgenomix:
g$c-u?dqtfoﬂ



COVID-19 Technologies

Extraction

RNA (ribonucleic acid) is a very labile molecule and it degrades very easily

We can transform single strand RNA (ss RNA) into AN TTTTTTTITTITIITT
double strand complementary DNA (ds cDNA) ; ’ :
I 1 on.::::y';:cﬁs ‘&‘LJ‘3J*‘l& Pver ’m...
becoming more stable and easier to handle !
‘ RT
m R i
l PCR
DNA ampitication m-u ’M"

Igenomix
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COVID-19 Technologies

RT-PCR (Real Time-Polymerase Chain Reaction)
Allow the detection and quantification of small quantities of nucleic acids

——\JANTED GENE EXPONENTIAL AMPLIFICATION
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COVID-19 Technologies

RT-PCR (Real Time-Polymerase Chain Reaction)
Allow the detection and quantification of small quantities of nucleic acids

Sample collection Sample prep Real-time PCR Data analysis

Bassins

ot

Cycle number

Samples collected using Thermo Sclentific™ KingFisher™ Applied Biosystems™ QuantStudio™ Amplification curves generated using
BD ™ Universal Viral Transport Flex Purification System with 5 Real-Time PCR System or Applied Biosystems 7500 or
Collection Kits: Applied Biosystems™ Applied Biosystems ™ 7500 QuantStudio 5 Real-Time PCR

¢ Bronchoalveolar lavage MagMAX™ Viral/Pathogen Real-Time PCR Systam System software

* Nasal aspirate Nucleic Acid Isolation Kit

* Nasopharyngeal swabs

Igenomix
foundation



COVID-19 Technologies

NGS (Next Generation Sequencing)

Allow the detection, quantification and reading of the sequence of small nucleic acid fragment or the
whole genome of the virus
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COVID-19 Technologies

NGS (Next Generation Sequencing)

Allow the detection, quantification and reading of the sequence of small nucleic acid fragment or the
whole genome of the virus

Preparacion Prep. plantilla: Secuenciacion: ~ Analisis: lon Reporter

de librerias lon Chef System S5 system software

P

WGA y contruccion de  Amplificacién con el Secuencia de hasta 96  Analisis e interpretacion
la libreria con lon lon Chef System muestras con el Chip ~ de datos con el Software
SingleSeq Kit lon 530 lon Reporter

icenomia
“ foundation



COVID-19 Technologies

All test must be validated before clinical uses

Analytic Validity

Limits of detection (LoD)

Limits of detection of the technique must be measured and documented

LoD is the lower SARS-CoV-2 viral load or Genomic Copy Equivalents (GCE) that can be
detected in, at least, 95% samples analyzed

Our LoD for RT-PCR is 250 copies/ml of nasopharingeal fluid

10 GCE por reaction

Technology Robustness
Technology replicates around the limits of detection

Clinical Validity
Results correlate in a more than 100 clinical samples

Igenomix:
foundation



COVID-19 Technologies

All test must be validated before clinical uses

Clinical Validity

Table 9 NP Clinical Evaluation Study
Final RNA Concentration in Sample | Number of Positives

Mean Ct Mean Ct | Mean Ct
Sgene ORF1ab | Ngene

2X LoD 20/20° 30.9 30.6 29.3
3X LoD 315 30.0 30.1 288
X LoD o) 287 | 290 279

* Two samples gave inconclusive results and were not re-tested due to unavailability of the testing material.
® One sample initially gave an inconclusive result and was retested. The result was positive after the retest. Mean Cts are calculated including
retest result.

Igenomix:
foundation



Validacion del test
4’%&“ gf ealt:hmt

ANDREW M. CUOMO ::nwm rZDCKER. MD,J0 sALLZ Dm C: .8 suc.
* La NY Department of Health concluye que el 2 a0
mejor abordage se rgahza obteme/ndo la Nt et s
muestra medlante hisopo nasofaringeo por O e RO
su capacidad para concentra mayor SRR R AOR P N

Cc anti d ad d e| Vi rus. HEALTH ADVISORY: NOVEL CORONAVIRUS DISEASE (COVID-19)
UPDATE ON SPECIMEN COLLECTION AND HANDLING
TO INCLUDE NASAL SWAB AND OROPHARYNGEAL SWAB SPECIMEN ALTERNATIVE

« En ausencia de nasofaringeo, la FDA valida

o s / SUMMARY
la utilizacion de orofaringeo+nasal. COVID-19 cormmunsty transmission has been detected in New York State
COVID-19 testing is avalable at the NYSDOH Wadsworth Center and select clinical iaboratories
- ‘ For any suspected COVID- 19 cases. ensure appropriate infection contral precautions and
) e Immediately notify the infection control lead at your facility and the loca health department (LHD),
“*dé:%‘» Review local testing options for those who do not requre clinical outpatientmpatient medical care.

= —— SITUATION UPDATE
+JAMA Published online March 11, 2020 o Asof March 24, 2020, there have been 48,289 COVID-19 cases with 590 deaths in the United
States.
o Asof March 24, 2020, New York had 25,665 reported cases of COVID-19 with 14,904 in NYG and
10.1761 in the rest of state with 210 deaths,

+ Collect a nasopharyngeal (NP) swab for inital diagnostic testing for COVID- 19, placed in avial
oomamng Viral Transport Media (VTM) or Molecutar Transport Media (MTM).
Oropharyngeal swab and sputum are no longer recommended for initial testing.

o Sputumor iower respeatory specimens, such as bronchoaiveolar lavage (BAL) or tracheal
aspirate testing, may be considered, as clinically appropriate, and can be senttoa
commercial or clinical laboratory. Collection of sputum should anly be done for those
patients with a productive cough Induction of sputum i1s not recommended.
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COVID-19 Pathophysiology

Contagious -|
No
symptoms
Mild/moderate 1
symptoms
Severe
symptoms
Critical o e 509%
symptoms 5% [ERRS l‘_l
Days——» 0 1 2 3456 7 8 91011 1213141516 17 18 19 20 21 22 23 24 25
Relorences:
1. The Incubation Period of Coronavirus Disease 2019 (COVID-19) From Publicly Reported Confirmed Cases: Estimation and Application, Lauer SA et al.
Ann Intern Med. 2020 Mar 10.

2. Impact of non-pharmaceutical interventions (NPis) to reduce COVID19 mortality and healthcare demand. Nell M Ferguson et al. Imperial College
COVID-19 Response Team. 16 March 2020
3. Viral dynamics in mild and severe cases of Covid-19. Yang Liu et al. The Lancet, March 19, 2020,

lgenomix:
g$oundc1tion



COVID-19 Pathophysiology

Contagious

No
symptoms

Mild/moderate I

symptoms l
Contagious
re = R
symptoms 10% | “EOAmE
Critical
symptoms %
W—*ﬂ—l—)—!—‘—i—ﬁ\w—HHJ—ﬂ—B—M—'&AM%—E—H—H—H—N 25 =
Nucleic Acid Detection § tsT §
= = = I8G =
2 T
: =
S | =
RV =
N = &
§ 8
N = , ;g
Igenomix: =0 = e g &
g Acute iliness Days
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COVID-19 DETECTION

30% of people will be asymptomatic and finnally imune, as long as viremia is present
these people will be contagious

Contagious

ASYMPTOMATIC IMMUNE

Viremia

0O———— ~ Days - 5 > 14 > 25
RT-PCR v/ COVID-19 diagnostic test: Gold standard
B v High sensitivity and specificity
v ) : :
NGS 7 COVID-19 diagnostic test

High sensitivity and specificity

Immunoglobulines TEST
v" Only detects antibodies after Imnmune Response

v" One patient can be both infected and immune. And contagious. loenomix:
et e In this case, RT-PCR will be necessary to confirm or discard -




COVID-19 DETECTION

55% of population will develop mild/moderate symptoms. In these cases, a combination

of technologies provides the higher fiability and accuracy
Contagious

INMUNE

ASYMPTOMATIC

Viremia

o —— ~Days > 5 » 10 > 22 > 25
RT-PCR v' COVID-19 diagnostic test: Gold standard
) v' High sensitivity and specificity.

COVID-19 diagnostic test
High sensitivity and specificity

AN

NGS

v" Only detects antibodies after Imnmune Response

v" One patient can be both infected and immune. And contagious.
In this case, RT-PCR will be necessary to confirm or discard

* Ver anexos




COVID-19 Technologies

FASt tests ELISA

Screening test Diagnostic test for

Main indication High viral load .COVID %9 Lgte Siages COVID-19 complete stage
immunization status .

apparent symptoms Asymptomatic

i IgM and I1gG
Mand N protein Antibodies Virus RNA Virus RNA
Antigens :
Immune response

Test recientes sin s
Validation publicaciones Bl i V.5 FOOD & DRUG it In-house validation
Infocciosas y Microbiologia Clinica ADMINISTRATION e &

cientificas
sample Nasopharyngeal and Blood/serum Nasopharyngeal and Nasopharyngeal and
orophanryngeal fluid orophanryngeal fluid orophanryngeal fluid

False
HIGH % LOW % LOW % LOW %

High
Gold standard

Low Medium/high High Medium/High

COVID-19 complete stage
Asymptomatic

Fiability Low/Average High

High




Take Home Messages

Testing is crucial for:
A(pre)symptomatic individuals in early stages (tracing and isolation)
Accurate diagnostic of patients and monitorization of immunization

Several types of tests

SARS-CoV-2 RNA (its genome) RT-PCR/NGS
Immuno response of the patient (Antibodies and antigens) ELISA

Detect different physiological phases of infection
SARS-CoV-2 presence RNA (viral load) RT-PCR/NGS
Immuno response and immunization status ELISA

Combined use of both approaches should be the standard
Testing requires
Experienced professionals and high expertise in the use of technologies

Validation (in house) of technologies
Pre-analytical process is crucial

igenomux
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“Our key message Is: test, test, test”

BEME O soin News Sport Reel Workiife Travel —Future —More - Search Q

NEWS

Home Video World UK Business Tech Science  Stories = Entertainment & Arts Health  World News TV = More ~

World Africa Asia  Australia Europe LatinAmerica Middle East US & Canada

WHO head: 'Our key
message is: test, test, test’

World Health Organisation head Tedros Adhanom
Ghebreyesus says there has not been an urgent
enough escalation in testing, isolation and contact
tracing, which should be the "backbone” of the
global response

He said it is not possible to "fight a fire
blindfolded”, and social distancing measures and
handwashing will not alone extinguish the
epidemic

©® 16 Mar 2020

Dr Tedros Adhanom Ghebreyesus f © ¥ [ <« shae
WHO DIRECTOR-GENERAL

Igenomlx*‘



COVID-FREE Clinics and FaC|I|t|es

Contagious

_ Viremia
30%  ASYMPTOMATIC [N IMMUNE

55% ASYMPTOMATIC

- »

0 —— ~Days > > 10

v' COVID-19 diagnostic test: Gold standard
v High sensitivity and specificity.

RT-PCR

Immunoglobulines TEST

Igenomlx v' Only detects antibodies after Immune Response

v' One patient can be both infected and immune.




COVID-FREE Clinics and Facilities

Three main groups of asymptomatics:

APT - IMMUNIZED

PCR positive PCR negative PCR negative
+ +
Antibody negative Antibody positive




COVID-FREE Clinics and Facilities

Frotis nasofaringeo
+

Toma de sangre

Igenomix-

— [PCR+/EL|SA+] .............................

Trata

miento meédico y reportar

InfeCCién Activa ........................ » Confinamiento 2 semanas

Repetir PCR en 2-4 semanas

Tratamiento médico y reportar

— [PCR+/ELISA—] ----------------------------- Infeccion inicial | -~ > Confinamiento 2 semanas
Repetir PCR en 2-4 semanas
IgG +
_>
IgG -
PCR -
PCR +
Sin sintomas Sano No Inmunizado
L, | PCR-/ELISA-
Con sintomas Valorar Falso Confinar

Negativo (0,6%)

Repetir PCR + ELISA en 1-2 dias
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Our Igenomix team

Spain (HQ)

Sclentists

AL-ASMAR, NASSER

ALONSO VALERQ, ROBERTO
AMADOZ NAVARRO, ALICIA

BALL DAVIDE

BLESA JARQUE, DAVID

BOVER CATALA, ANA

CAMPOS GALINDO, INMATULADA
CERVERO SANZ ANA CRISTINA
CLEMENTE CISCAR, MONICA

DE LA FUENTE LUCENA, EMILIO

DIEZ JUAN, ANTONIO

GARCIA HERRERO, SANDRA

GARCIA PASCUAL. M. CARMEN

GIL SANCHIS, CLAUDIA

GOMEZ DE LA CRUZ, CARLOS ALFONSO
GOMEZ SANCHEZ, EVA MARIA
HERNANDEZ DE DIEGO, RAFAEL
HERVAS LORENTE, ARANTXA
JIMENEZ ALMAZAN, JORGE
RODRIGUEZ, JULIO CESAR
MARTINEZ CONEJERO, JOSE ANTONIO
MARIN LOPEZ DE CARVAJAL. LUCIA
MARIN VALLEJO, CARLOS

MATEU BRULL. EMILIA

MILAN SANCHEZ, MIGUEL

MIR PARDO, PERE

MIRAVET VALENCIANO, JOSE ALBERTO
MORENO GIMEND, INMACULADA
NAVARRO GAYA, ROSER

NAVARRO SANCHEZ, LIS

PEINADO CERVERA, MARIA VANESSA
RINCON BERTOLIN, ALEJANDRO
RODRIGO VIVO, LORENA

RUBIO LLUESA, CARMEN

RUIZ ALONSO, MARIA

SANCHEZ PIRIS, MARIA ISAREL

e e @
= 9

SANTA MORENO, LAURA
SANTAMARIA COSTA, JAVIER
SANZ SALVADOR, LUCIA
SIMON VALLES, CARLOS
VALBUENA PERILLA, DIANA

Techniclans

AGUILA CLARES, BEGORNA

AYALA ALVAREZ, GUSTAVO LEONARDO
HARRERO, DESIRE

BERMELL JUNCOS, SOLEDAD
BOSCH IBAREZ, ALVARO

BURGOS LUJAN, INES

CENTELLES PASTOR. VICENTE
COLOMA MARCO, MARIA DOLORES
ESCOBEDO LUCEA, MILAGROS
ESCORCIA MORA, PATRICIA

FERHO BARBERO. AZARINA
GALVEZ VIEDMA, MARTA

GARCIA MORENGO, MIRIAM

GOMEZ LOPEZ, MARIA

HERRERC BAENA MARIA

INIGUEZ QUILES. LAURA
MADRIGAL GIMENEZ, TANIA
MARTINEZ BENITO, TANTRA
MARTINEZ ESCRIBANG. SEBASTIAN
MARTINEZ FERNANDEZ, M ASUNCION
MARTINEZ MERINO, LUCIA
MATEOS GREGORIO, PABLO
MOLES SELMA, SARA

MORATA GARCIA, MARIA JESUS
NIETD ALFANI, JESSICA

PEREZ SORIANO, CRISTINA

PERIS PARDO, LAURA

POZO CRUZ, ANA MARIA

SANCHEZ GONZALEZ, ESTELA
SILVESTRE IVARS, MARIA

TERUEL IZQUIERDO, VANESA
VELERT CARRION, GEMMA

USA & Canada

Sclentists

AKINWOLE, ADEDOYIN
CINNIOGLU, CENGIZ
DARVIN, TRISTAN
HAGHI, GHAZAL
HARTON, GARY
JAKUBOWSKA MILENA
KAYALI REFIK

MAE HOOVER, LARISSA
PHILLIPS, KIMBER
SNEIDER, ALYSSA
STANKEWICZ, TIFFANY
YEH, CHRISTINE

Techniclans

ALVAREZ INALWVIS
BAUTISTA, ABELARD
BOJI NESCU, ANCA
DUENAS, FRANCISCO
CUI, KATHY

GRIFFIN, MARISA
LAYNE, NICOLE
LOANIDIS, ALEXANDROS
NGUYEN VI

PENA, DAYTERNA
PHAM, GUCN

SANTI, ANNAT

SEN, GURKAN

SHAIBI, DEREK
TUYEN, KENNY

Igenomlxm

Mexico

Sclentists
COYOTECATL. CRISTINA
POO LLANILLO, MARIA EUGENIA

Technicians
MORALES BECERRIL KARLA JENESSES
OROZCO PANTOJA, MARITZA

Brazil

Scientists

AYALA, CAMILA
COPRERSKI, BRUNO
CUZZI, JULIANA

DA MOTA, PRISCILA

DE OLIVEIRA, PRISCILA

DO CARMO, GARRIEL
ESTEVES MORAES, CAMILA
GLORIA, THIAGO

MOARES, CAMILA
PEREIRA, KEITTY

RIBOLDI, MARCIA

UEHARA DE SOLZA, MARIANE

Argentina

Sclentists
LOPEZ IGLESIAS, PILAR
RIVADENEIRA, ANOREA

UK

Scientists

MUTLL, AYLIN
NAJA, ROY
RABERI, ARAZ
THORNMILL, ALAN

QINCUVA [EEERREAY. ... SHEE 8RN BCM M.

Italy

Scientists

CAPALBO, ANTONIO
GIRARDI, LAURA
PATASSINI CRISTINA
ROMANELLY, VALERIA

Techniclans
GIANCANI, ADRIAND
MORETTO, MARTINA

UAE

Sclentists
CHOPRA, RUPALI

Techniclans

ALNIMS, HAYA

ROY CHOWDGHURY, SHEWETA
SHARMA SHEWETA

WARRIER EDAKUNNY, SHRUT)

India

Sclentisty
KHAJURIA, RAJNI
SINGH BUTTAR, BRINDERNT

Technicians
UPADHYAY, DIVYESH

China

Scientists

CHANG, ANDY

HSU, MANSIU
MATSUOKA, TOSHIKI

Technicians

ARAI CHIMIRO
ICHIKAWA, ERIXO
MIYAZAWA, MAKI




Cuales, coOmo y cuando

Javier Garcia-Planells, Ph. D.

Clinical Development & Scientific Advisor Rare Diseases Director, Igenomix
Presidente de la Asociacion Espafnola de Diagnostico Prenatal (AEDP)

European Molecular Genetics Quality Network (EMQN) Assessor

Igenomlxr

iiGracias por la atencion!!




COVID-FREE CLINICS
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El servicio médico de la  Frotis nasofaringeo + toma  Realizacion test en  Envio del informe  Dashboard con  Envio al empleado

El empleado visita la
web y el contenido compafiia firma el TRFy el  de sangre en punto de el laboratorio de del test*  datos agregados a de un “pasaporte
educativo empleado el extraccion o servicio Igenomix nivel de compaiiia diaital”
consentimiento informado médico de la empresa J

O »® - ©® - @

® . @ . ® :

Igenomlx“"

(**) En caso de PCR positivo y de acuerdo a regulacion actual, lgenomix debera notificar el resultado a las autoridades sanitarias.



WHO testing recommendations

Laboratory testing strategy recommendations for COVID-19 Global surveillance for COVID-19 caused by human
infection with COVID-19 virus

Interim guidance i

22 March 2020 e g‘(}e 32&“'5’.?3" i

All countries should increase their level of preparedness, alert, and response to identify, manage, and
care for new cases of COVID-19; laboratory testing is an integral part of this strategy.

Any persons meeting the criteria for testing should be tested for COVID-19 infection using available
molecular tests.

Countries that have not yet reported cases Countries dealing with community transmission

Countries dealing with sporadic cases

Considerations for countries dealing with Laboratories will need to be prepared for the significant

clusters of cases increase in the number of specimens that need to be
tested for COVID-19. Testing constraints should be

WHO recommends that all suspect cases be tested anticipated, and prioritization will be required.

for COVID-19

https://www.who.int/publications-detail/global-surveillance-for-human-infection-with-novel-coronavirus-(2019-ncov

) https://apps.who.int/iris/bitstream/handle/10665/331509/WHO-COVID-19-lab_testing-2020.1-eng.pdf
Igenomix
foundation


https://www.who.int/publications-detail/global-surveillance-for-human-infection-with-novel-coronavirus-(2019-ncov)
https://apps.who.int/iris/bitstream/handle/10665/331509/WHO-COVID-19-lab_testing-2020.1-eng.pdf

Coronavirus Covid-19: ESHRE Statement on Pregnancy and Conception:
March 14th, 2020

“There is no strong evidence of any negative effects of Covid-19 infection on pregnancies, especially those at early stages, as
indicated by the latest updates from the Centers for Disease Control and Prevention (CDC) in the USA and others in Europe.”

As a precautionary measure - and in line with the position of other scientific societies in reproductive medicine - we
advise that:

1. All fertility patients considering or planning treatment, even if they do not meet the diagnostic criteria for
Covid-19 infection, should avoid becoming pregnant at this time.

2. For those patients already having treatment, we suggest considering deferred pregnancy with oocyte or
embryo freezing for later embryo transfer.

3. Patients who are pregnant or those (men and women) planning or undergoing fertility treatment should
avoid travel to known areas of infection and contact with potentially infected individuals.

https://www.cdc.gov/coronavirus/2019-ncov/prepare/pregnancy-
I enomix: breastfeeding.htm|?CDC_AA_refVal=https://www.cdc.gov/coronavirus/2019-ncov/specific-groups/pregnancy-faqg.htmi
9 foundation https://www.rcog.org.uk/globalassets/documents/guidelines/coronavirus-covid-19-infection-in-pregnancy-v2-20-03-13.pdf



ASRM Patient Management and Clinical Recommendations during the
Coronavirus (COVID-19) Pandemic: March 17th, 2020

“Given the information we do have, while it would be wise for individuals with confirmed or presumed COVID-19 infection to
avoid pregnancy, there appears to be no cause for alarm for those already pregnant.”

1. Suspend initiation of new treatment cycles, including ovulation induction, intrauterine inseminations (lUIs), in vitro
fertilization (IVF) including retrievals and frozen embryo transfers, as well as non-urgent gamete cryopreservation.

2. Strongly consider cancellation of all embryo transfers whether fresh or frozen.

3. Continue to care for patients who are currently “in-cycle” or who require urgent stimulation and cryopreservation.
4. Suspend elective surgeries and non-urgent diagnostic procedures.

5. Minimize in-person interactions and increase utilization of telehealth.

6. Patients with active COVID-19 should not undergo fertility treatment, unless they require urgent fertility preservation.

lg%nomlx? https://www.asrm.org/globalassets/asrm/asrm-content/news-and-publications/covidtaskforce.pdf
ounagation


https://www.asrm.org/globalassets/asrm/asrm-content/news-and-publications/covidtaskforce.pdf

Reactions to the ASRM Patient Management and Clinical
Recommendations

FPA

FERTILITY PROVIDERS ALLIANCE

The Fertility Providers Alliance (FPA) that represents over 400 fertility specialists, requested ASRM to revisit and
reshape it's recommendations to the reproductive endocrinology community, based in 3 reasons:

1. The actual public health burden created by the continuation of fertility care
The vast majority of fertility centers across USA are free-standing medical facilities that operate without hospital affiliation.

2. The classification of infertility treatment as ‘non-urgent’ or elective
The reproductive health community has fought diligently to recognize infertility for what it is: a disease state that includes many
diverse medical conditions.

3. The harmful consequences of an indeterminate delay in access to care
For these patients, “revisiting guidelines periodically as the pandemic evolves” creates an anguishing and indeterminate state of
reproductive limbo.

IgEﬂOI’ﬂIX" Source: FPA Communicate
foundation



Validacion del test

El test de Igenomix ha sido validado en nuestras instalaciones siguiendo las recomendaciones oficiales de los

organismos oficiales y la FDA.

Comprueba que distintas concentraciones de limite de deteccidon mas grandes, siempre detectan el 100% de los

Ccasos.

Tabla 9 NP Estudio de evaluacion clinica

Ct Promedio

Ct Promedio

Ct Promedio

RNA Final- Concentracion por muestr{ N2 de positivos genS gen ORFlab genN
2XLoD 20/20b 30,9 30,6 29,3
3XLoD 5/5b 30 30,1 28,8
5XLoD 5/5 28,7 29 27,9

a Dos de las muestras dieron resultados no concluyentes y no fueron reanalizadas debido a la no viabilidad de la'
b Una de las muestras dio inicialmente un resultado no concluyente y fue reanalizada. El resultado fue
positivo tras el reandlisis. Los Cts promedio se han calculado inluyendo los resultados del reanalisis

Igenomlx-



Take Home Messages

» Testing Is crucial for:
0 A(pre)symptomatic individuals in early stages (tracing and isolation)
0 Accurate diagnostic of patients and monitorization of immunization

- Several types of tests

0 SARS-CoV-2 RNA (its genome) RT-PCR/NGS
o Immuno response of the patient (Antibodies and antigens) ELISA

» Detect different physiological phases of infection
- SARS-CoV-2 presence RNA (viral load) RT-PCR/NGS
- Immuno response and immunization status ELISA

*  Combined use of both approaches should be the standard
» Testing requires
- Experienced professionals and high expertise in the use of technologies

- Validation (in house) of technologies
«  Pre-analytical process is crucial
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