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Brief Product description

IMMUNOBIOGRAM

A blood-based in vitrodiagnostic(lVD)bioassay
of the pharmacodynamiaesponse to individual immunosuppressiarugs
to help physiciangto personalize immunosuppressivarug therapy
In patients with kidneytransplantation
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The clinical need:

Graft failure and lack of response to immunosuppressive drugs

are still a major problem in Kidney Transplantation

Adverse Events related to IMs

1) USRDANNnualReport2018,unadjusted
2) J. Sellares et al. Americiwurnalof Transplantatior2012; 12: 388399



Graft Failure atl, 5 & 10 vyears

(Deceased Donor)

Spain(1984 a 2016)
ADJUSTEGraftFailureat 1-5-10years 9,9- 21,2¢ 35 %
UNADJUSTEDGraftFailureat 1-5-10years 14,3¢ 30,7¢ 50,1 %

USA (199% 2015)¢ Reportfrom 2018
UNADJUSTEDraftFailureat 1-5-10years 7,3-24,7¢57 %

EuropeanCohort(EKITE(20052018)
ADJUSTEGraftFailureat 10years 34,7 %
UNADJUSTEDraft Failureat 10years 41,9 %

1. Registre denalaltsrenalsde Catalunya. Informestadistic2016. BarcelongServeiCatalade laSalut
OrganitzacidCatalana délrasplantamentgOCAT Thttp://trasplantaments.gencat.cat/ca/inici/

2. USRDA&NnnualReport2018,unadjusted

3. LorentM, TheEKiTmetwork (epidemiologyin kidneytransplantation- a Europeanvalidateddatabasé: an
initiative epidemioloaicabndtranslationalEuroneancollaborativeresearch BMCNephroloav2019) 20:365



Graft faillure reasons based on biopsy results

A315 renal transplant recipients who underwent indication biopsies
A19 Y%progress to graft failure (at median 31,4 months of folop)

ACauses of Graft Failure
ARejection (64%)7% non adherent to treatment.
AGlomerulonephritis (recurrent disease) (18%)
APolyoma virus nephropathy (PVN) (7%)
Alntercurrent events (11%)

J. Sellares et dlinderstandinghe Causes of Kidn@yansplant-ailure TheDominantRole ofAntibody
MediatedRejectiorand NonadherenceAmericanJournalof Transplantatior2012 12: 38&399



The clinical need:

T o d a MSs treatment practice is suboptimal

AIMS selection and adjustment are done empirically (based on clinical

guidelines, IMS pharmacokinetic levels and side effects)

ARisk of underimmunosuppression (graft rejection) or

overimmunosuppression (cancer or opportunistic infections).

Neuberger, JameSransplantation April 2017- Volumel01- Issued4S- p S S56.



The Goal

NThe aim of I mmunosuppression o]}
to develop an immunosuppression protocol for the individual recipient,
which provides maximum protection

for both patient and graft
from immune-mediated damage
with the minimum immunosuppressive burdeno

NeubergerJamesPracticalRecommendationfor Longterm Management oModifiableRisksn Kidney
(COMMITYGroup Transplantation April 2017- Volumel01 - Issue4S- p S S56.



In Vitro culture of PBMCs & exposure to IMS drugs defines a
Asensitivity patterno that | S associ a

A Dose-response curves can be created exposing patientEs
circulating PBMCs to IMS in culture

A Dose-response curves deviates considerably among patients
and IMS, describing describing different _sensivity patterns

Hirano T. Internationdinmunopharmaco2007, 7: 322

Lymphocyte blastogenesis (% of control)

A Patients with a low PBMC sensitivity ( fesistantd showed a
001 0. 1 10 100 1000 significant higher risk of rejection
D soncentration (ng/ml . . . Ce . . . .
—o— p,,dmg,t e _{j_) coclosporine A Patients with a high PBMC sensitivity showed a significant higher
——®— methylprednisolone —kh— tacrolimus r|Sk Of InfeCtIOn

TABLE 3. Acute rejection episodes in patients with lymphoid
Table 3. Number of Cases With Allograft Rejection Episode and Infection in Relation sensitivity or resistance®

to PEMC Sensitivity to Tacrolimus in Living-Donor Liver Transplantation

Hejection episodes Sensitive Fesistant
High Sensitivity Group Low Sensitivity Group per patient (n=29) =
(ICs <0.18 ng/ml; n=16) (IC5; >0.18 ng/ml; n=12) p-Value 0 14 (48%) 2 (9%)
1 3 (28%) 10 (48%)
Cases with rejection 216 (12.5%) 6/12 (50.0%) 0.0297 2 4 (14%) 4 (19%)
Cases with infection &6 (37.5%) 1/12 (8.3%) 0.0401 3 3 (10%) 5 (24%)

*(x* = 8.85, d.f. = 3, P<0.05).
Mijiti A et al. Cellransplantatior2009, Vol. 18, pp. 65664, 2009 Francis DM et al. Transplantation. 1988 Dec;46(6):B53



Immunobiograme: Antibiogram Analogy

A Detection of the sensitivity of a patient sample (infectious bacterial agent) to antibiotic drugs.

A The patient's ex vivo sample reproduces the drug response
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Todayo0s

moni t or immsgingpimpardamnti c
iInformation for immunosuppression tailoring

The ONLY actionable point physicians have to influence transplant

Standard Monitoring

prognosis is IMS treatment

New Personalized
Approach

NON ACTIONABLE
v

Serumcreatinine
Glomerurarfiltration rate
Proteinuria, albuminuria
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DenovoDSA

Virus BK
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circumstance/other
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1. Peripheral Blood Sample
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he Product: IMMUNOBIOGRAM® (Bichope

Based on the previous rationale, Immunobiogram was developed as an IVD to improve the
experimental technology done previously, and to facilitate its implementation in the clinical
practice by a new patented process.

Key characteristics:

Very efficient T Cell stimulation, which resembles antigen presentation (with Dynabeads Human T-activator CD3-CD28)
Use of PBMCs natural cell network enviroment

A hydrogel (which mimics the conective tissue in which the antigen presentation to T cells occur) is used

Use of IMS Concentration Gradient instead of serial dilutions, resembling the way the drug difusses in tissues

Use of channels well, allowing to test several drugs at the same time, with increased test sensitivity

Measures not only lymphocytes viability/proliferation, but also cell activation (both are the two major immunological
events after KT which lead to rejection)

To To o To To o

Immunobiogram is a simple, proven, and unique blood-based in vitro

diagnostic device enabling physicians to provide a PERSONALIZED
Immunosuppressant therapy by selecting the optimal combination of
drugs and dosage

<B l 0 h 0 p P OECD (2018),Guidance Document on Good In Vitro Method Practices (GIVIMP), OECD Series on
Testing and Assessment, No. 286, OECD Publishing, Paris



3The Product: Blood immune cells culture + software/  database

‘m
] ;
1 B“ CENTRAL LABS 2 DATA ANALYSIS

User Report for Doctors:
Seltexplanatory,
recommendations. Signed by
Immunology Specialist

| Y

Blood sample

BIOlOgIC&' pProcess BIOHOPE —
Myecophenolic Acid

SOFTWARE Web page - R
(Algorithm & Database) s [
Foe o TN B 32 000 e e A b U [ [ R - 08/8

= /@ w——

| éﬂ[ | |U, s |
— > 10 20 30 20 50 60 70 80 20
Internet connection N s || L
—> 028 088
1T

I CurrentResults | Previous Results  Percentiles

Says if patient has a low
or a high sensitivity to
medication to a panel of

IMS tested

Laboratory- Fluorimetef




IMBG Clinicalstudies in maintenance therapy in KT

4 N O N

A Association between

A PoC Immunobiogram results
A IMBG Feseasibility and clinical outcomes
A Sensitivity grade patterns A Intrasubject and

Intertime consistency

International
Nineinvestigatorcentersfrom
Europeand USA

National
Two Spanishinvestigatorcenters




BH-PILOT Proof of Concept STUDY 2015 {Biohope

A Patients at least 1 year after the KT (immunosuppression maintenance period). 60 patients
with a valid IMBG using prespecified quality criteria were included in the analysis

A Patients classified into 3 categories depending on their immunological risk evaluation:
A HR: High-risk patients (with a history of rejection, positive HLA antibodies, impaired renal
function or any of them )
A SP: Standard patients (with conventional maintenance immunosuppression)
A LR: Low-risk patients (lack of risk criteria and treated with low levels of IMS for years).

A IMBG Dose- response curves were calculated for all IMS.

A IMBG provided an individualized patient response pattern to each IMS

Portoles JM et aFrontiersn immunology2021: 11: 3483.



BH-PILOT Proof of Concept STUDY 2015: ([iohape

Immunobiogram  dose response curves

IMBG per IMS (all patients) IMBG for all IMS (one patient)
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IMBG provided an individualized patient response pattern to each IMS

Portoles JM et aFrontiersn immunology2021: 11: 3483.



TRANSBIO Study Objectives ([Siohope

Objective: To evaluate the IMBG association with clinical prognosis

POOR CLINICAL COURSE PATIENTS (BCC) » V1
GOOD CLINICAL COURSE PATIENTS (GCC) IMBG x 1

Objective: To evaluate the IMBG intrasubject & intertime consistency

STABLE CLINICAL COURSE PATIENTS (SCC)

» 30 days
V1
X 3

> V2
IMBG x 3

PART 1

PART 2

IMBG




TRANSBIO Studypopulation

Patients with KT at least 1 year before study inclusion
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N=103

POOR CLINICAL COURSE (B¢

A Renal function deterioration in the last 18 months
A Signs of immunological rejection (positive biopsy to rejection)
OR significant increase in dnDSA in the last 12 months

GOOD CLINICAL COURSE (G

A Stable renal function in the last 12 months

A NO DSA titers

A No history of previous rejection episodes

A Stable immunosuppressive medication in the last 12 months*

Part2

N=61

STABLE CLINICAL COURSE (S

A Same as GCC but stable IMS treatment in the last 18 months*

A A"Goodo treatment adherence

A No significant clinical events in the last 6 months and in the
following month

*No change in prednisone or MPA dose, and tacrolimus dose with changes <20% of the dose
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Rejection of Informed Consent
Active systemic infections or
immune diseases

Severe ischemia-reperfusion
injury of KT

Deceased, very elderly donor
(>80 years)

Double transplant

HIV, HBV, HCV infection
Chronic Allograft Injury (CAl)
not related with immune
processes

Recurrent primary kidney
disease.




TRANSBIO StudyResults: Part 1: T-test for unpaired samples
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TRANSBIOStudy results: Part 1 [iohope

Risk probability of a Poor Clinical Outcome, based on distribution in
percentiles of IMBG parameter values. Patients taking MPA

95% Confidence joectlon MPA_ .
RISK Interval Risk sensitivity

PERCENTIL MPA-AOC Std. Error Lower Upper
90 0.318 0.016 0.291 0.355
0.347 0.016 0.366 0.298
75 0.378 0.013 0.353 0.412
0.243 0.022 0.302 0.214
65 0.412 0.018 0.380 0.451
0.214 0.014 0.237 0.193
50 0.465 0.028 0.427 0.539
0.185 0.010 0.204 0.170
35 0.567 0.059 0.492 0.714
0.160 0.008 0.177 0.148
o5 0.717 0.049 0.567 0.769 ' -
0.148 0.008 0.160 0.130 pr—
10 0.833 0.032 0.764 0.882
0.109 0.009 0.131 0.097 -
a. Unless otherwise noted, Bootstrap results are based on 3000 bootstrap + = —
samples

The probability of a Poor Clinical Outcome increases graaually witn nigner resistance values



TRANSBIO STUDY

The sensitivity to each IMS is related with the rejection risk
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sensitivity

-

--------

Percentiles based on AOC values for MPA

Patients with MPA (N=85)
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Percentiles based on ID25 values for TAC

Patients with TAC (N=85)

(Tacrolimus)



TRANSBIO STUDY <B'L0h0pe
The sensitivity to each IMS is related with the rejection risk

Rejection STER
Risk sensitivity

Rejection mTOR

Risk sensitivity

Percentiles basedn ID25 valuesfor mTOR

Patients with STE(N=91) Patients with mTOR (N=14)

(Cortiocosteroids) (Everolimus + Sirolimus)



