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Executive Summary

The SARS-CoV-2 virus, the
causative agent for COVID-19,

and the approach to diagnosis,
vaccination, and treatment, have

all evolved since the start of the
pandemic. In response, researchers
and drug developers have shifted
focus from a prophylactic to a
therapeutic approach. Regardless
of emphasis, these experts must
tackle the disease from every angle
to make progress. As scientists
discover new variants, new questions
become more relevant: How will
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A clinical approach to a multifaceted, evolving disease

COVID-19 Therapy Development
and Clinical Diagnostics

Studying COVID-19, a multifaceted disease, requires a
comprehensive approach to further increase our understanding

of the virus and the disease from a clinical point of view. This
knowledge will in turn provide us with more tools to battle the SARS-
CoV-2 virus in the form of prophylactics, to prevent infection and/or
therapeutics to treat the virus’ downstream effects.

The approach to diagnose SARS-CoV-2 infection, vaccinate people, and treat
COVID-19 patients has evolved since the start of the pandemic. In response
to the evolving situation, the focus of researchers and drug developers has
progressed from a prophylactic to a prophylactic and/or therapeutic approach
to combat the disease. Regardless of emphasis, these experts must tackle the
disease from every angle.

As scientists discover new variants, new questions become more relevant: How
\NQQ [FWNFSYX NRUFHY [FHHNSJ JK*HFH”"$ <MT \NQQ
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Targeting a multifaceted disease such as COVID-19 not only requires a diverse
team of infectious disease and immunology experts, it also requires a central
lab and clinical diagnostics partner with the expertise and portfolio to serve
sponsors’ varied needs.

The Many Facets of COVID-19

Coronaviruses are infectious viral disease agents of zoonotic origin that can

infect humans. The diseases caused by human coronaviruses used to be so mild

that there was no research done on them. This lasted up until the emergence

TK UFYMTLIJSNH HTWTSF[NWZXJX Y\T IJHFIJX FLT \NY
CoV-1) causing severe acute respiratory syndrome in 2002. This outbreak was

quickly contained in 2003. However, the next outbreak causing a severe acute

[FWNFSYX NRUFHY [FHH N$8shirairy syRdioh$e by a coronavirus, SARS-CoV-2, in December 2019, is not
<MT \NQQ SJJI GTTXYJW Xavitdiived $ thisl dapand is responsible for the pandemic we still face. Clinicians
\J SJJI SJ\ [FHHNSJX$ 9F Weve deNcBlhed SARS-CoV-2 as a “COVID Planet” because of the large number

a multifaceted disease such as
COVID-19 requires a diverse team
of infectious disease experts.

It also requires a central lab and
clinical diagnostics partner with the
expertise and portfolio of testing to
serve sponsors’ varied needs.
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of organs and tissues it affects and the wide clinical spectrum of COVID-19

ranging from asymptomatic, mild, moderate, severe, to critical diseasée. While

RTXY UFYNJSYX TSQ” IJ[JQTU RNQI TW RTIIJWFYJ
1J[JQTU XJ[IWJ XA"RUYTRX WIVZNWNSL XZUUQJIRJS

progress to critical disease with severe complications such as acute respiratory

INXYWJIXX XASIWTRJ &7)8 XJUXNX FSI XJUYNH XMTH

multiorgan failure.
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Patients with underlying comorbidities are at a higher risk At the same time, the host cell lyses or form syncytia and
of progressing to severe or critical COVID-19. Comorbidities other lesions occur. This is thedirect cytopathic effect of
include being over age 65; having cardiovascular disease, = SARS-CoV-2, and it directly causes damage to cells such
chronic lung disease, sickle cell disease, diabetes, cancer, as alveolar epithelial cells.

obesity, or chronic kidney disease; being a cigarette smoker
and receiving immunosuppressive therapy?

The Many Manifestations of COVID-19

Accurate diagnosis is necessary whether treating patients
in clinical trials or in traditional healthcare settings.
. COVID-19 manifests in multiple ways, from asymptomatic
" At the same time, theantiviral innate immune response to severe disease accompanied by life-threatening lung

is stimulated , meaning that the host immune cells complications.

UWTIZHJ FSYN[NWFQ FSI UWTNS+ FRRFYTW”" HAYTPNSJX FSI

chemokines to eliminate the invading viruses. The intensity Acute COVID-19:
individuals can rapidly progress to a multiple organ of this response is related to the viral load, the age, and
INXKZSHYNTS XASIWTRJ 24)8 9MJ Q FiMifuhe/stetisf Bid hagtuimcanrsiled disease, alveolar &X RISYNTSJI FGT[J FGTZY TK (4.
in different organs and systems, such as lung, liver, kidney, RFHWTUMFLJX HAYTYTINH 9 QARUMTHAYJX F S¢v&lepyiide moderate symptoms. The most common
heart, gastrointestinal, hematological, and nervous systen®  antibodies work to neutralize and eliminate infected cells. COVID-19 symptoms include headache, fever, fatigue, and

lung problems. SARS-CoV-2 also causes damage to

In the case of uncontrolled disease, there is an excessive olfactory cells, which explains the loss of taste and smell
immune response reaction to the virus triggered by that some COVID-19 Qatients experiencé.Fifteen percent
NS+ FRREYTW”" HJQQ NS* QYWFYNTS NS YMJ Q &$htntsepbnbhEe’stvEr@ respiratory symptoms
of T-helper 1 reactions, and abundant release of WJIJVZNWNSL XZUUQJRJISYFQ TJALJS
UWTNS+ FRREYTW" HAYTPNSJX NSHQZINSL NSCOIMQY gakidits expeende lacute respiratory distress
circulation. This can result in fatal uncontrolled systemic XA"SIWTRJ &7)8 _
NS+ FRREYTW” WIXUTSXJ PST\S FX YMJ H"YT B\ &dhision. WHase &8vere cases often culminate in
The CS syndrome can lead to ARDS, sepsis, and MODS. multiorgan dysfunction and death.
Researchers can monitor this severe immune response

NS F QFGTWFYTWA GA VZFSYNKANSL YMJ RFN U singly of PR viresyqayjres a comprehensive
immune response, multiple organ damage, and recovery.  cytokines like interleukin 6, interleukin-1 beta, interferon approach for diagnostics and therapeutics, Cerba Research

8878 (T;: NX FS JS[JQTUJI ; HTWTS F [N and(WNG alghd® m 1208 DRI U BV INAIN . I NIRUGIIRISVINSE A
. . _ ) research-driven projects and clinical research. On a

S 1l oSN RN LTINS A1 B 7 (1S There M Jafibli/ibrig-tek olfoniés observed in research level, Cerba Research has contributed to

NX HTFYJI G* XUNPJ 8 LQ"HTUWTYJNGFYRIEYXUIINYM EAL) NSHQZINSL WIHT[JIW" jqdn¥iylirfg PredictiVe bisatkers to help researchers gain a

RIJIRGWFSJ 2 UWTYJINSX 9MJ 8 UWTY did dysfuhblioh, EHrdnidlefittal iliness or persistent better understanding of the acute disease. On a clinical

FIGE GNSINSE Fol I SN DS TR EERET AN WSl I YOI TS FSI H F Yidv&, CRrbeRBsearch has developed the whole range of

The S1 sub-unit of the S protein contains the receptor syndrome, and possibly even death. '

GNSINSL ITRENS 7') YMFY GNSIX YT YMJ FSLNTYJSXNS techniques to identify and characterize the virus and it

HTS[JWYNSL JS_~RJ & (* vMJ M T x Mo Raiieniswith SZO¥ID-19 can relapse or become infectious process, including NGS as well as PCR and
receptor.? During the viremia phase, the virus enters the reinfected. Relapsed patients show reappearance of antigen test for diagnosis, PCR and gPCR for viral load,

host cells where it replicates, assembles, and is released ~ SYmptoms during recovery. Reinfected people are survivors mutation screening and NGS for variant typing, anti-N and
extracellularly to target cells. susceptible to acquiring new infections after recovery?® anti-S serology, T-SPOT.COVID, etc.

Initially it was thought that SARS-CoV-2 infection caused
purely a respiratory disease, it is now known that infected

The study of such a multifaceted disease requires a
comprehensive approach for diagnostics and multitarget
therapeutics to reduce or even prevent SARS-CoV-2
infection and its downstream effects.

COVID-19 Pathogenesis

The pathogenic phases of COVID-19 are not entirely
understood. It has generally been hypothesized that the
course of infection follows the viremia phase, dysregulated

Long COVID:

While most people with COVID-19 recover within a few
weeks, a notable percentage experience symptoms that
last for 12 weeks or longer. A survey conducted by the U.K.

"

UTXNYN[J NSIN[NIZFQX T[JW KTZW \JJ
experienced the lingering symptoms known as long COVID.

7IXIFWHMIWX MF[J NIJSYN* JI QTS
affect 10 organ systems.? These symptoms range from
fatigue and shortness of breath to joint pain and cognitive
dysfunctions. The sole cause of long COVID remains
unknown. Researchers hypothesize that the virus causes
the immune system to overreact and attack healthy tissue

as well as the virus. Others suspect fragments of the virus
could remain in the body, lie dormant, and then reactivate.

cerbaresearch.com

4K*HJ KTW 3FYNTSFQ 8YFYNXYNHX YMPYI NI QTWH S XHWRNU

COVID-19 Associated Pulmonary Aspergillosis
(&5&

Viral pneumonia, such as COVID-19, increases patients’
susceptibility to bacterial and fungal superinfections,
NSHQZINSL NS[FXN[J UZQRTSFW”" FXUJWI
viruses cause direct damage to the airway epithelium.

This enables Aspergillus species to invade tissues. On top

of that, viral infection hampers ciliary clearance and leads

o immune, dysfunction or dysregulation. The extent of
éysreéﬂlla:ltioﬁli’g ﬁo\fy t fully understood; however, it can

facilitate bacterial and fungal superinfection.

Since the emergence of COVID-19 in December 2019,
there have been several reports of CAPAThis is
concerning as this superinfection can be an additional
contributing factor to mortality, meaning that proper

. Sliagrosis df Enese patients is crucial to properly treat

them. CAPA is associated with severe mortality rates,

YMJ UWNRFW"A WJIFXWPY RIYWWN&FNSXN[Y KR Y YT INFLSTXJ

The most sensitive diagnostic for aspergillosis in the
NSYJSXN[J HFWJ ZSNY GWTSHMTFQI[JTQI
galactomannan testing and culture, requires a

bronchoscopy. Physicians rarely perform this procedure

iH O/INDYLR patievits daeltsthe nsk of transmission.

Drug-drug interactions and kidney damage caused by

COVID-19 hinder treatment with broad spectrum azoles

and liposomal amphotericin B.

COVID-19 Diagnostic Support

A multifaceted disease requires an arsenal of diagnostics

\NYM [FWANSL QJ[JQX TK XUJJI XJSXNYN
<MNQJ UTQ"RIWFXJ HMFNS WJFHYNTS 5
common testing method, companion diagnostics provide

further information when addressing false positives and

negatives. They also help researchers comprehensively

monitor the virus and track disease progression.

2TQIJHZQFW )NFLSTXYNHX 79 5(7 |

WNTS UTQM"RIWFXJ F
ip the gatd, ssandaig foR SARS- oV-2 testing methods.
In clinical trials, researchers use PCR tests to check
whether a sample from a patient contains genetic material
L7A%& ) ACRWMYTRXVZMFIMI 73& \NQQ * WXY
HTRUQJRJIJSYFW” )3& H)3& O9MNX HTS[JV
WI[IJWXJ YWFSXHWNUYNTS 79 9MJ H)3&
polymerase chain reactions until the reaction rate is no
QTSLIJW JJUTSJIJSYNFQ 9MJ FRUQN* HFYN"
+ ZTWJIXHJISY XNLSFQX 9MJ YMWIXMTQI
NX YMJ SZRGJIW TK HAHQJX WJIVZNWJI KT
to be detected. This Ct value inversely corresponds with
the amount of genetic material present in the sample.
By evaluating the Ct value, researchers can differentiate
GJY\JJS YMJ UWJIXJSHJ TK [NWZX TW QFF



RT-PCR tests have the added advantage of allowing
virologists to target multiple genes, which can be achieved
with multiplex PCR. This helps circumvent the possibility

of false negative results due to variants. However, PCR
experiments require attention when setting up the right
threshold in terms of Ct value. PCR experiments can detect
pathogens in very small amounts. It is therefore paramount
YMFY WIXJFWHMJIWX XJQJHY F HQNS
value for the presence of the virus. There needs to be a
clear distinction between contamination of a sample/
remnant viral particle weeks after infection and the potential
onset of symptoms. This is in practice, however, not always
as straightforward as in theory.

There are two types of PCR platforms to test for SARS-
CoV-2: the mass production PCR platforms with results in
hours, and the rapid PCR tests that yield results in less than
an hour. Because of their higher cost and lower throughput,
the latter are recommended in situations where a quick
result is required, such as in medical care or airports.

In the United States, virologists also use qualitative

YWFSXHWNUYNTS RJINFYJlI FRUQN?* HMYiNCEIBIlo2rEmbiand. AXeY birfsling of the antibodies
UQFYKTWR YMFY ZXJX F XNRNQFW SZtdd hntigensl Bl toloirRdm@nd appEardNmeaning that

technique. Both offer high levels of sensitivity and
XUJHN* HNY?

Rapid Antigen Tests:

Rapid antigen tests detect COVID-19-causing proteins on
the surface of the virus. The test is considered accurate
for individuals already exhibiting COVID-19 symptoms
and can be administered by a clinician or patients. Rapid
antigen tests are less expensive and faster than the gold
XYFSIFWI 5(7 YJIXYX
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LFAs and ELISAs are performed with recombinant antigens, As ELISA and CLIA are both LFAs, they are not able

XZHM FX YMJ XUNPJ 8 UWTYJNS _ YMJ PJ" X Dowifferadtinte intiHg antibadies fkog neutralizing

that interacts with host cell response; the receptor-binding antibodies. The latter can be detected using neutralization

ITRFNS 7') _ \MNHM NX UFWY TK YMJ XUNPJ B&keajsyld B SeutibNratioivitdst, serum and virus are reacted

[NWFQ SZHQJTHFUXNI 3 UWTYJNS together in equal volumes and inoculated into a cell culture.
If antibodies to the virus are present, then there are no
changes in the cells observed, meaning that viral replication

H \A_/Ig b%i[]hiPH‘%}jgﬂq(‘jiﬁ“s is neutralized.

Due to the recombinant nature of the selected antigens,

In humans, the humoral response includes antibodies

in serum within one to three weeks after infection. In theory,
IgM and IgG antibodies can arise nearly simultaneously;
however, IgM and IgA antibodies decay more rapidly than
.L, 9MJ HQNSNHFQ XNLSN*HFSHJ TK RJFXZW KXherefoxeJriiz Be perforiNesdl in biosafety level 3 facilities,
SARS-CoV-2 infection is unknown; however, it plays a role in which limits their application.

protecting mucosal surfaces against pathogens, including

SARS-CoV-2. In clinical trial settings, either total antibody is
RIJFXzZwWJI .L& .L2 FSI .L, TW .L, FSI TW .L2
in either a qualitative or quantitative manner.

Researchers use ELISAS/CLIAs and LFAs during participant
in opghout a clinical trial. Virus neutralization

Z(Z%i%?h\glvﬂe‘ﬁr,ré generally performed during clinical trials

and not for participant screening.

OMJ 1+&X FWJ ZXJlI FX F INFLSTXYNH IJ[NHJ YT HTS* WR

the presence or absence of SARS-CoV-2 antibodies. COVID-19 Clinical Trial Support

The antigens against IgG and IgM are immobilized on a
As the effort to develop more effective COVID-19

treatments and vaccines and protect the global public
antibodies are present in the patient's sample. The continues, therapy and vaccine developers must partner
FIfFSYFLIJX TK YMNX YJXY FWJ YMFY NY NX w mihneentral lappthat gffgia broad scope of services. A
and easy; there is no automation needed and it can be diverse portfolio of exploratory tools and tests is paramount
UJWKTWRJII NS INK*HZQY YT FHHJXX UQFHJX Wenstgdying @n ynpigdictable virus.

The disadvantages are that LFAs only provide qualitative

WIXZQYX _

RS, I/ e NS @5l & Uy et In addition to qualitatively measuring the presence of
ELISAs can provide qualitative/semi-quantitative/ viruses, researchers can also quantify the viral load using

quantitative results depending on the kit and platform that

XTRJ YIXYX LN[BWAIX Xy X IN&&X RWIZRTWI XUJHN* H FSI XJSXNYBI7Y MBS MGk RCRY(ddPCR)

"JXNIIX *1.8& FSTYMJIJW HTRRTS FSI KFEXYJW

_ GZY YJSI YT UWTIZHJ [FWNFGQJ XJSXMI'NMR3 FARINKNGRNMWYALMUZY FSIT FWJI QJﬁﬁﬁ‘%ﬁngf)ghﬁ{gée(?gthesameasforRT_PCR_

Compared to PCR, rapid antigen tests are much less

XIJSXNYN[J KTW QT\JW [NWFQ QTFIX NPNQus) techniqug ko iepsHie SARSrEqV2 antibodies

false negative results. In clinical trials, researchers can use
rapid antigen tests to screen participants and throughout

the study as point of care. Generally, this antigen test is only high throughput.

XNLSN*HFESY FKYJW XJ[JWFQ IF"X TK {idtd bbtMdrSal @ntitshike’SARS X V-2 artidodly

detect a very low viral load.

Serology:

Serological assays detect antibodies in patients that were
exposed to SARS-CoV-2. The assays are used to delineate
possible past infection or previous vaccination. They can
also be used to assess disease prevalence and monitor the
dynamics of individual immunological responses over time.

Serological assays for SARS-CoV-2 are widely available

9

FRU * Y

NX ZXNSL HMIJIRNQZRNSJXHJSY FXXFAX (1.&X %ﬁ QU] %ﬁ\ll'ﬁl .

XUJHN* H FSI [JWA XISXNYN[J VZFSYNYFYN[J WY 21 W')Y'%Yd%q‘l{ﬁ‘ﬁ?v?:resg't'mmeas“retheexa“
guantity,the’scientist sets ‘up a calibration curve of Ct

values with known concentration of genetic material. This is
known as gRT-PCR.

tests are used for studies and in clinical settings after
vaccination. Those tests are highly variable, due to their
different characteristics and to the lack of reference

ddPCR provides direct measurements and does not require
calibration curves. Instead of performing one reaction per

Il, ddPCR involves partitioning the PCR solution into tens
5\!/:V\;(JYW ’\éi% \>/(v S?Zl\\/;\ll\l .F; I\:NQQ |8 \-(JFFS? g\;\vﬂ | 4 V\gl‘ FKSTNW FFYS’\:( g tﬁéglks?f]{{jélo]t nano-liter sized droplets, each consisting of
. T o . ‘ either one al‘get’ molecule or none.
immunoglobulin is the harmonization of humoral immune
response assessment after natural infection or vaccination,
and recommends reporting the results for binding activity
NS GNSINSL FSYNG PIBindigghittiKodies are
the ones that bind the S proteins, whereas neutralizing

FSI NSHQZIJ QFYJWFQ + T\ FXXF"X 1+&MbodiéSaré prddu@ed Srifiddgainst the RBD, and

NRRZSTXTWGJISY FXXF~AX
assays.

*1.8&X

F S Ithighetyré ¥arhédtraliigrtiee Nirub YdhTebtering the

human host.
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RJFSNSL YMFY ST FSYNGTIA PNSJYNHYINVFBEHYI YMJI 1J[JQ TK .SKJHY

YNH RFYJWNFQ NX * WXY HTSEIW X H Ly

Q YMJ WIFHYNTS WFYJ Nper3flinferferomploducdd T caid:

Fluorescence is measured as being present or not, allowing
scientists to calculate the fraction of positive droplets to
predict the number of target copies per droplet.

Viral Viability and Infectivity:

Cell-based assays and viral cultures allow researchers to
measure changes in host cells that indicate virus viability
and infectivity. Direct cultures measure neutralizing
antibodies. Cerba Research uses theplaque reduction

LFA, ELISA, and CLIA can be handled at biosafety level 1 or Neutralization test (PRNT) to measure neutralizing
2. Neutralization assays, however, use live SARS-CoV-2 and @ntibodies in vitro.

To Detect Immune Response:

Serology tests suit immunosurveillance, vaccine clinical
trials, and diagnostics in a variety of study types. On top of
the abovementioned serological assays, Cerba Research
has a variety of assays that can evaluate different aspects
from the immune response.

The Meso Scale Discovery (MSD)platform detects
cytokines, which allows researchers to monitor cytokine
release syndrome. Cerba Research also has Centers of

*THIQQJSHJ KTW + T\ HAYTRIJYWA" FWTZSI

cytometry is being used to immunophenotype cells. The

+ TV HAYTRIYW” UFSJQX FWJ HZXYTRN_FC
F UIWKJHY *Y KTW YMJ HONJSYcX SJJIX

Cerba Research recently introduced theT spot COVID

i 2 bl o 1Edonse o SARS Cov 2,

XUJHN* HFQQ” YMJ 9 HIQQ WJXUTSXJ 9M

patients who tested negative for COVID-19 using PCR

5(7 YIHMSNVZJIX 2TWJ XUJHN* HFQQ ~ methots and iragevaliheiranrdalive or syspicious serology.

The sensitivity of the ELISpot assay in these seronegative
NSKJHYJI UFYNJSYX NX GJY\JJS

¥otﬁi% §¥. uantifying the

%‘I;'/:rﬁ?)hocytes
of recovered or vaccinated patients are isolated and then
brought into contact with the virus antigens. After 20
hours of incubation, scientists measure the production of
interferon.t

A positive assay allows for differentiating the immunity
WIQFYJI YT NSKJHYNTS \NYM YMJ [NWZX
SARSCoV- 2 S-protein and N-protein antibodies) from the
NRRZSNY” WIJQFYJI YT [FHHNSFYNTS YJ)
anti-SARSCoV- 2 S-protein antibodies).

FSI
XUJHN* H HJ)%%ZF%EW WJIXUTSXJ FLENSXY
d
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Genetic Analysis: + Serumcalprotectin _ 8YZINJX XMT\ XJWZR HFQUWTXJHY . . . . . .
S S —————— QJ[JQX \JWJ XNLSN* HFSYQA MNLMJW NS UJ T*J%ST@%QONW@N%WOSPGC“VG investigations could provide
) ith VID-19.12 Evaluating i i i<ti i

(NGS)help researchers understand the mechanism of mtenco:gpes ofg mono\é?,tléitg?dlT;T;tjrr:)(:)ﬁlgp:gzzt\;eer mecha_nlsnc evidence and pave the way for novel drug_
Lheeip\gr:fsgzrvgﬁgrissgfezf?;ggsj:g%rsgé)(tjgmglthceorag 19 with the calprotectin plasma level, could p;ovide robust theraples,” Says Amanda Finan, Ph.D., head of IHC/ HlStOIOgy

. i kers f VID-19. ini idati “ idi
T Tes £ el A S TG FESEaTass i biomarkers for severe COVID-19 R&D an_d C_Ill_nlcal Val_ldat_lons at Cerb_a Research. Prpwdmg
people with COVID-19. Studying the viral genome provides * Antli_-interfeéon a'phr?-Z _ 73 XJf _FWF M X| '\:I]T;X 8&78 (T; mechanistic information informs on risk factors and biomarkers
precise information to help scientists track global replicates despite the presence of interferon alpha- : 2 . ..
TG IS, GRS MEeETE e, in the presence of autoantibodies against interferon related to variable clln!cal presentation, organ and system injury
detect co-infections, and identify and control mutations aIpP:j{;\—Z.l2 627 Eg\)(”:l)\l IgHTFhY NTS IT IE Y Ma] XJ FSYNGTINAWdARAUtcomes. There is a clear request for this type of WOI‘k,
not visible on molecular diagnostic assays. Genetic predict severe -19. They can also be used to - . .
nalysis is used in research, medical care, in clinical, predict adverse reactions with some live viral vaccines based on the calls for appllcatlons by government agencies.
and for epidemiological purposes. while potentially playing a role in some autoimmune

) ) diseases, but this has yet to be demonstrated.
Cerba Research recently implemented a pan respiratory

viral sequencing panel that can detect multiple viruses . " o

from one single sample. This allows researchers to detect NTREFWPJW . 1JSYN*HFYNTS FSI .RRZSJ SWT* QNSL

HT NSKJHYNSL [NWZXJX \NYMNS UF Y NI}HEYRésedéh4usebily stufics|cdh&iged

CoV-2, for example) to not only improve the diagnosisbut  NRRZSTMNXYTHMJRNXYW" .-( FXXF~AX YT J[F®amnes \Bith awExpert Infectious Disease Central Lab

also to track emerging viral infections. GNTRFWPJWX FSI YT FSFQ”_J NRRZSJ UWT* QI&
Research can customize these assays to suit research

CAPA Diagnostics: into novel drug therapies. Examples of readily available

IHC assays on lung tissues from healthy and SARS-CoV-2

infected patients can be seen in Figure 1.

grllia Fée‘]sg\allrcc"h':has remained at the forefront of COVID-19 clinical research
support by contributing to Operation Warp Speed for development and
subsequent FDA approval of a COVID vaccine. They also provided support to
Early detection and treatment is critical in cases of French and Belgium government task forces.

suspected CAPA. Although diagnostics have their Since the start of the pandemic, Cerba Research has developed new tools

limitations, mycology capabilities may provide clues. 9MJ NS* QYWFYNTS FSI XUFYNFQ INXYWN G ZY NandeDEnda e its 2X6FnQ porifooQaianhancednizatious disease research.
Examp]es includefungal culture, galactomannan, and M1/M2 macrophages, cytotoxic T cells, and tissue resident We have performed high-throughput sequencing of SARS-CoV-2 since
aspergillus gPCR memory T cells can be appreciated. There is a clear July 2020, contributing data to a variety of studies. Cerba Research began
o increase of macrophages and T cells in viral infected lungs offering digital droplet PCR and whole genome sequencing in the summer
For Predictive Research: \MNQJ YMJ HQFXXNH *WXY QNSJ NSSFYJ HJQ @f 2020 ThE Systdmatk approbich@Qigh-th®ughput sequencing of the
Few biomarkers predict the severity of COVID-19. Cerba COVID-19 patients appears to be stunted to a baseline level. [NWZX RIJFSX \J HFS GZNQI F WJ*SJI FSI WJFQ YNRJ UNHYZWJ TK YMJ JUNIJRN
HealthCare has two in development: and viral circulation. Cerba Research also has several predictive biomarkers
in development. All these advancements enhance Cerba Research’s
COVID+t CovID+ comprehensive portfolio of state-of-the-art tests in virology, bacteriology, and
Healthy Lung Other pathology: Bilateral Other pathology: parasitology. This demonstrates that the company is a strong player in all
pneumonia, hypertensia Bilateral pneumonia aspects of the market and can offer support from research to clinical trials.

As infectious diseases, antimicrobial resistance, and the continuous
emergence of new and old pathogens gain prevalence, count on Cerba

3(7 N'T(\‘,f,elfp U Research for integrated clinical laboratory and diagnostic solutions that help
you succeed in developing effective treatments and vaccines.
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