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V. Synopsis

Sponsor University Hospital of Tuebingen represented by
Medical Director: Prof. Dr. med. M. Bamberg
Director of Administration: G. Sonntag

Title P-pVAC-SARS-CoV-2: Phase | single center safety and
immungenicity trial of multi-peptide vaccination to prevent
COVID-19 infection in adults

Short Title P-pVAC-SARS-CoV-2

Coordinating Investigator
(Leiter der klinischen Priifung,

According to § 4 German Drug
Law (AMG))

Co-Coordinating
Investigator

Sponsor’s Delegate

Scientific Coordinator

Indication

Part I: Adults aged 18-55 years
Part Il: Adults aged 56-80

Number of Volunteers

Total number of volunteers: 36
Partl: 12
Part Il: 24
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Inclusion Criteria

1. Adult male or non-pregnant, non-lactating female
1. Part I: Age 18-55 at the time of screening
2. Part Il: Age 56-80 years at the time of screening

2. Pre-existing medical condition
1. Partl: Free of clinically significant health problems,
as determined by pertinent medical history and
clinical examination at study screening
2. Part II: With or without pre-existing medical
condition, not requiring change in therapy or
hospitalization before enrollment
3. Ability to understand and voluntarily sign an informed
consent form
4. Ability to adhere to the study visit schedule and other
protocol requirements
5. Female volunteers of child bearing potential (FCBP) and
male volunteers with partners of child bearing potential,
who are sexually active, must agree to the use of two
effective forms (at least one highly effective method) of
contraception. This should be started from the signing of
the informed consent and continue until three months

after vaccination

Inclusion criteria

6. Postmenopausal or evidence of non-child-bearing
status. For women of childbearing potential: negative
urine or serum pregnancy test within 7 days prior to study
treatment. Postmenopausal or evidence of non-

childbearing status is defined as:
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7.

8.

1. Amenorrhoea for 1 year or more following
cessation of exogenous hormonal treatments
2. Luteinizing hormone (LH) and Follicle stimulating
hormone (FSH) levels in the postmenopausal
range for women under 50
Be willing to minimize blood and body fluid exposure
from others for 7 days after vaccination
1. Use of effective barrier prophylaxis, such as latex
condoms, during sexual intercourse
2. Avoiding the sharing of needles, razors, or
toothbrushes
3. Avoiding open-mouth kissing
Refrain from blood donation during the course of the

study

Exclusion Criteria

Pregnant or lactating females

Participation in any clinical study with intake of any
investigational drug interfering with the study primary
endpoint including:

o Active infection
o Psychatric disorders
o Known systemic anaphylaxis

Any concomitant disease affecting the effect of the
therapeutic vaccine or interfering with the study primary
endpoint

Any immunosuppressive treatment except low dose
corticosteroids (equivalent to <10mg prednisolone/day)

Prior or current infection with SARS-CoV-2 tested

serologically or by throat/nose swab (PCR)

History of Guillain-Barré syndrome

Positive serological HIV, hepatitis B or C test. In case of
positive HBsAg, volunteer must provide prove of hepatitis
B vaccination, otherwise volunteer must be excluded.
History of relevant CNS pathology or current relevant
CNS pathology (e.g. seizure, paresis, aphasia,
cerebrovascular ischemia/haemorrhage, severe brain
injuries, dementia, Parkinson’s disease, cerebellar
disease, organic brain syndrome, psychosis,
coordination or movement disorder, excluding febrile
seizures as child)
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9.

10.

Baseline laboratory with lymphocyte count < 1000/l

Only Part |

o Acute or chronic, clinically significant psychiatric,
hematologic, pulmonary, cardiovascular, or
hepatic or renal functional abnormality as
determined by the Investigator based on medical
history, physical exam, and/or laboratory
screening test

11.

12.

13.

14.

15.

16.

All parts of the clinical trial

o Diabetes mellitus Typ Il requiring drug treatment

o Chronic lung disease requiring drug treatment

o Any chronic liver disease or unknown liver
abnormalities defined as:

o ALT and AST < 2.5 x ULN
e y-GT 2.5 x ULN

o Chronic renal failure defined as GFR < 60
ml/min/1,73m?2

o Serious pre-existing cardiovascular disease such
as NYHA = |, coronary heart disease requiring
coronary surgery or known pAVK = grade 2

o Sickle cell anemia

o Obesity (as defined by age adjusted body mass
index)

Hospitalization at study inclusion
Administration of immunoglobulins and/or any blood

products within the 120 days preceding study entry or
planned administration during the study period

History of blood donation within 30 days of enrolment or
planned donations within the study period

Known hypersensitivity to any of the components
included in the CoVac-1 vaccine

Pre-existing auto-immune disease except for Hashimoto
thyroiditis and mild (not requiring immunosuppressive
treatment) psoriasis
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Description of the Medical

Products

IMP/Drug product/Peptide vaccine: CoVac-1 applied as one
multipeptide cocktails consisting of:

1. SARS-CoV-2 peptides: Six promiscuous HLA-DR-
restricted peptides (250 pg each) derived from
different proteins of SARS-CoV-2

2. XS815: The lipopeptide XS15 is a water-soluble
synthetic Pam3;Cys-derivative. As TLR1/2 ligand it will
be included as an adjuvant in the peptide vaccine.

Peptides are synthesized in the GMP-certified
Wirkstoffpeptidlabor at the University of Tuebingen (Prof.
Stefan Stevanovic¢) and will be formulated at the GMP-Center
of the University Hospital Tuebingen. The GMP-certified
Wirkstoffpeptidlabor specializes in multipeptide cocktails with
variable composition and holds a production permit
(Herstellungserlaubnis) for different multipeptide cocktails
including the TLR 1/2 ligand XS15.

3. Montanide ISA 51 VG: Prior to application, the peptide
cocktail (consisting of 6 SARS-CoV-2-derived
peptides and XS15) will be emulsified in a water-oil
emulsion 1:1 with Montanide ISA 51 VG to a final
volume of 500 pl.

Treatment schedule:

A single vaccination with the IMP CoVac-1 (SARS-CoV-2
HLA-DR peptides, XS15 emulsified in Montanide ISA 51 VG)
(500 pl) will be applied subcutaneously (s.c.) to the abdominal
skin.

Study Design:

Single center Phase | clinical trial
Part |1

12 subjects will receive an open-label 500 ul subcutaneous
injection via needle and syringe of the study IMP (CoVac-1).
No more than one subject per day will be enrolled. 28 days
following vaccination of the 12" volunteer, there will be an
interim analysis of safety and a safety review by the data
safety monitoring board (DSMB) as well as an amendment to
the regulatory authorities (Paul-Ehrlich Institute and Ethics
Committee) before proceeding to Part Il.

Part II:

24 subjects will receive an open-label 500 yl subcutaneous
injection via needle and syringe of the study IMP (CoVac-1).
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Aim of the Study

To evaluate the safety and immunogenicity of a single use of
a SARS-CoV-2-derived multi-peptide vaccine in combination
with the TLR1/2 ligand XS15 in adults

Objectives/Endpoints

Primary endpoint:

e The nature, frequency, and severity of AEs and/or

SAEs associated with administration of CoVac-1:

e Solicited: ADRs/AEs occurring from the time of
each injection throughout 28 days following the
procedure, facilitated by use of a volunteer diary

e Unsolicited: AEs from the time of injection
throughout 56 days following injection

e SAEs from the time of injection until the final
study visit for each subject

¢ Incidence of AESIs until the final study visit for

each subject

Secondary endpoints:

o Development of a CoVac-1 specific T-cell response
to at least one of the single SARS-CoV-2 T-cell
epitopes included in the CoVac-1 vaccine on Visits
2, 3, 4, 5 measured by IFN-y ELISpot ex vivo and
after in vitro T-cell amplification (compared to Visit

1), this includes:

o Cellular conversion rate (CCR) at Visits 2, 3,

4, 5 after immunization

Explorative endpoints:

e Characteristics of T-cell response on Visits 2, 3,4, 5
measured by ELISpot/ICS. This includes:

- Phenotyping of SARS-CoV-2 specific T-cells (CD4,
CDS8 etc.) by flow cytometry

- Characterization of cytokine profiles of SARS-CoV-
2 specific T cells (TNF, IFN, IL-2, CD107a etc.) by
intracellular cytokine staining
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- Recognition rate defined as percentage of peptides
inducing a T cell response in one individual

- Intensity of T cell response to a single SARS-CoV-2
T cell epitope included in the CoVac-1 vaccine

e Induction of long-term SARS-CoV-2 specific T-cell
responses 3 and 6 months after peptide vaccination.

¢ Induction of antibodies specific to the SARS-CoV-2 T-
cell epitopes included in the CoVac-1 vaccine

In case of unexpected detection of CoVac-1 specific
antibodies the following assays will be performed:

- Individual neutralization antibody titers
- Seroconversion rates

- Calculation of geometric mean titers (GMT) for
neutralizing and binding antibodies

o Biomarkers and clinical characteristics influencing
immunogenicity.

Statistics, Safety Variables
and Stopping Rules

Safety:

In this phase | study the safety/toxicity of one vaccination will
be investigated. For this purpose, it will be investigated
whether the incidence of severe adverse events (SAE)
associated with administration of CoVac-1 exceeds a
predetermined rate of 5% (= P1 = alternative hypothesis) in
the whole study population. Safety of the CoVac-1 vaccine is
shown if no SAE (= PO = null hypothesis) occurs in the study
population. An evaluable sample size of 33 achieves 81.6%
power to detect a difference (P1-P0) of 0.0499 using a one-
sided exact test based on the binomial distribution with a
target significance level of 0.05. The actual significance level
achieved by this test is 0.003. These results assume that the
population proportion under the null hypotheses (PO) is
0.0001. Assuming a dropout rate of 7.5% (percentage of
subjects that are expected to be lost at random during the
course of the study and for whom no response data
concerning existence of SAE will be collected, i.e. will be
treated as “missing”) the total number of 36 subjects should
be enrolled in the study in order to end up with 33 evaluable
subjects. Sample size computed using PASS 2020 (NCSS,
LLC, Kaysville, Utah, USA).

Sample size: 36

Part I:
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n=12

Interim Safety Analysis after Part | and a substantial
amendment to authorities

Part II:
n=24

Database

A validated GCP conform clinical trial database hosted by
the IKEAB Tuebingen (SecuTrial) will be used for data
capture and validation in this trial

Participating Centers and

Investigators

CCU Translational Immunology, Department of Internal
Medicine, University Hospital Tuebingen, (il N

)
Study Type e AMG
Competent Regulatory e PEland EC

Authorities

Monitoring according GCP

Monitoring of the clinical trial will be performed by the ZKS
Tuebingen.

Study duration

Total study duration for individual volunteer: 6 months
Safety duration for individual volunteer: 8 weeks

Follow up (exploratory end points) for individual volunteer:

4 months

Length of Study/ Time
Lines

Total trial duration: 1 years
Duration for individual patient: Safety follow-up: 8 weeks
Follow-up: 4 months

Number of visits: 8

FSI (First Subject In): Q4/2020
LSI (Last Subject In): Q1/2021
LSO (Last Subject Out): Q3/2021
DBL (Data Base Lock): Q3/2021
Statistical Analyses Completed: Q4/2021
Trial Report Completed: Q4/2021
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Table 1: Table of Events
Protocol activities Screening Vaccination phase’ Follow-up period?
and forms to be Interim
completed Safety EOSf
<-7days Day 1 +I!3 ‘Ia i/i:ys +/I??yd1a‘:/s +I[-) Zydzais +I[-) ;ydsais 3:;::,.?:;;:325
vaccination

Visit V1 V2 V3 V4 V5 V6-7
Informed consent? X
Demographics* X
Medical history’ X X
Signs/symptoms® X X X X X
Enrolment” X

Clinical assessments
Vital signs® X X X X X
Physical examination® X X X X X
Assessment of e X X X X X X
concomitant medications
AE assessments!" X X X X X X

Laboratory assessments
Hematology (local lab)'? X X X X X X
ey | x| x| [ x| [ x
Immunoglobulins/Immuno
phenotype# X
Urine analysis (local lab)'3 X
HBV, HCV, HIV-1, (local X
lab)1®
Pregnancy test'” X
SARS-CoV-2 testing X18
Treatment

Vaccine CoVac-11° X | | |

Efficacy assessment
T-cell response?® X X X X X X
Serological response?’ X X X X X X

Detailed information on schedule and activities are described in the footnotes.

1. The peptide vaccination should be applied as early as possible after screening (max. 7 days) and
approved eligibility of the volunteer. Vaccination phase will be 2 months and ends with the end of
safety follow-up (EOSH).

2. Follow-up: After vaccination phase, volunteers will enter follow-up, which ends with the last visit 6
months after vaccination (V7, EOS).

3. Informed consent and volunteer registration: every volunteer must date and sign informed consent
form to participate in this trial before starting any trial-related procedures.

4. Demographics: gender, year of birth, ethnicity

5. Medical history: The investigator has to collect information on the volunteers’ medical history
including prior illnesses, hospitalisations, and symptoms of a SARS-CoV-2 infection.

Page: 24 of 127




Protocol

Protocol code and Short P-pVAC-SARS-CoV-2 Date/Version:08.03.2021/V1.4
Title:

6.
7

8.

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

Signs/symptoms: vaccine-related and -unrelated signs and symptoms

Enrolment: volunteers are enrolled and registered through a screening procedure. Each volunteer
will be registered under a specific Vol. ID on a subjects log kept at the trial site.

Vital signs: At all visits: ECOG, temperature (in grade centigrade), blood pressure/pulse. At
baseline additionally: height (in cm) and weight (in kg). At V4 and V5 additionally: weight (in kg).
For detailed surveillance after vaccination, please refer to section 6.2 of the study protocol
Physical examination: inspection, abdominal, cardiac and lung auscultation, palpation of the
abdomen and lymph node sites, neurological examination, inspection of vaccination site.
Concomitant medications should be reported in the respective CRF pages, including drugs used
for treating AEs or, if applicable, chronic diseases.

AE assessments: events should be documented and recorded continuously. Volunteers have to be
followed for AEs from application up to 56 days or until all drug-related toxicities have been
resolved, whichever is later, or until the investigator assesses AEs as “chronic” or “stable”. Each
AE must be reported indicating the CTC (Version 5.0) grade. If an event stops and later restarts or
CTC grading changes, all occurrences must be reported. A specific procedure for definition and
reporting of SAEs is described in the protocol.

Hematology (local lab): hemoglobin (Hb), red blood cells (RBC), platelet count (PLT) white blood
cells (WBC). Differential cell counts should be performed at baseline, at each visit during
vaccination phase and thereafter at investigators discretion. Clinical status and laboratory
parameters are to be followed using individual institutional guidelines and the best clinical judgment
of the responsible physician, which can involve more frequent testing.

Blood chemistry and coagulation (local lab): Alkaline phosphatase (AP), total bilirubin, aspartate
transaminase (AST/ SGOT), alanine transaminase (ALT/ SGPT), lactate dehydrogenase (LDH),
and uric acid, C-reactive protein (CRP), sodium, potassium, calcium, blood urea nitrogen,
creatinine, glucose: at baseline and during vaccination phase, thereafter at each visit using
individual institutional guidelines and the best clinical judgment of the responsible physician, which
can involve more frequent testing. Prothrombin time, aPTT, and fibrinogen will be measured at
baseline and at investigator’s discretion during treatment.

Immunoglobulin/immunophenotype: Assessment of IgA, IgG and IgM; lymphocyte subsets: T
(CD4* and CD8*) as well as B and NK cells.

Urine analysis (local lab): pH, glucose, proteins (qualitative, dipstick accepted): at baseline and at
investigator’s discretion during treatment

HBV, HCV and HIV-1: at baseline and thereafter at investigator’s discretion

Pregnancy testing: For all FCBP, pregnancy testing has to be performed at the screening visit.
Negative results must be available prior to vaccination.

SARS-CoV-2 testing: Volunteer must be tested for prior or current SARS-CoV-2 infection. Patients
should be tested by serological test and throat/nose swab. If screening takes more than 48 hours,
throat/nose swab for SARS-CoV-2 infection must be repeated. The vaccine can only be applied if
a negative SARS-CoV-2 PCR test is available on the day of vaccination not older than 48 hours.If
patients develop SARS-CoV-2 typical symptoms until vaccination, testing should be repeated.
Vaccine CoVac-1: Peptide vaccination should be started as soon as possible after the screening
visit. Peptide vaccination will be performed once.

T-cell response: 60 ml of heparin blood for immunomonitoring and analysis of peptide specific T-
cell response will be analyzed by the Walz lab, KKE Translational Imnmunologie at the Department
of Immunology, Tuebingen (central laboratory). Blood will be taken before peptide vaccination on
V1, and during vaccination phase and follow-up at each visit.

Serological response: 10 ml of serum for analysis of serological response will be analysed by the
Immunopathological Laboratory, University Hospital Tuebingen (central laboratory). Blood will be
taken before peptide vaccination on V1, and during vaccination phase and follow-up at each visit.
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1. Introduction

The novel coronavirus SARS-CoV-2 causes the COVID-19 disease, which especially in
elderly, weakened and immunocompromised patients, shows severe and fatal courses.’ In
the meantime, SARS-CoV-2 has spread to a worldwide pandemic with yet incalculable
medical, economic and socio-political consequences. So far, there are no established
therapies and a vaccine is not yet available.
Deaths and serious illness are more common in the older population over 60 years of age.*
Outbreaks in long-term care facilities have been observed in several countries, which pose
particular challenges in terms of containment and isolation within the facility, affecting and
threatening those most at risk. For patients over 65 years of age with SARS-CoV-2 infection,
a high hospitalization rate of between 28.6% and 43.5% in the age group 65-74 years and
between 30.5% and 58.7% in the age group 75-84 years has been described, with an
associated high mortality rate of up to 30%.*
There are two promising options for reducing the number of severe COVID-19 disease cases
in elderly and comorbid people in the future:
e The development of preemptive measures (vaccination) that prevent the disease or
reduce its progression.
e Atherapeutic intervention in early stages of the disease, especially in the group of = 65-
year-olds with the highest risk of a severe course of the disease.
Both approaches can prevent deterioration in disease course, reduce the frequency of hospital

admissions and intensive care treatment and thus take the pressure off the health care system.

T-cell based immunity

T-cell immunity plays an essential role in the control of viral infections. CD4" T-helper cells
(Th1) are essential for the regulation and maintenance of the immune response and for the
production of antiviral cytokines, while cytotoxic CD8* T-cells (CTL) are responsible for the
elimination of virus-infected cells. The recognition of viral antigens, which are presented as
short peptides via the human leukocyte antigen system (HLA), is essential for the activation
and function of T cells. To identify and analyze protective T-cell immune responses against
viral infections in the human population, a comprehensive identification and characterization
of such viral T-cell epitopes is necessary.’ ® This knowledge is not only essential for
understanding the host's immune response and the mechanisms of long-term protection in
case of virus recurrence, but also a prerequisite for the development of new and more efficient
therapeutic and preventive immunotherapy approaches. Besides the generation of virus-
specific T-cells ex vivo with subsequent transfer into the patient,”'" the possibility of direct

vaccination with T-cell epitopes for the induction of a T-cell response directly in vivo is of
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particular importance. Such vaccines can be used to generate immune responses against the
SARS-CoV-2 without enduring COVID-19 disease. Furthermore, they can also be used
therapeutically to prevent severe courses of disease in acute SARS-CoV-2 infected patients
by accelerating/generating a virus-specific T-cell response and activating in vivo virus-specific
B-cells supporting antibody production.

The findings and experience with two other zoonotic coronaviruses - SARS-CoV-1 and MERS-
CoV - based on the detection of CoV-specific CD8" and long-lasting CD4" memory T-cell
responses in convalescents provide evidence that T-cell immunity also plays an important role
in the control of coronavirus infections.'' This is even more important since studies on
humoral immunity to SARS-CoV-1 provided evidence that antibody responses are short-lived
and can even cause or aggravate virus-associated lung pathology.'®'” For CD8* and Th1 CD4*
T cells in contrast a crucial role in viral clearance and protection against the deadly SARS-
CoV-1 infection was reported especially in terms of reported lung pathology.'? ' ' Numerous
CD4* and CD8" T-cell epitopes have been described for SARS-CoV-1 and MERS-CoV, which,
due to the sequence homology of the two coronaviruses, suggest potential cross-reactivity and
could also be potential T-cell epitopes for the new SARS-CoV-2 virus.'® With regard to SARS-
CoV-2, two very recent studies'® ?° described CD4* and CD8* T-cell responses against viral
peptide pools in donors that had recovered from COVID-19 as well as individuals not exposed
to SARS-CoV-2, indicative of potential T-cell cross-reactivity.?'>® In own preliminary work , we
define SARS-CoV-2-specific and cross-reactive CD4" and CD8" T-cell epitopes in a large
collection of SARS-CoV-2 convalescents as well as non-exposed individuals and confirmed
their relevance for immunity and the course of COVID-19 disease.?* These SARS-CoV-2 T-
cell epitopes show high recognition frequencies in convalescents from SARS-CoV-2 infection,
suggesting their important role in the natural course and immune control of COVID-19. These

T-cell epitopes represent the basis for the vaccine peptides included in the CoVac-1 vaccine.

Novel findings on SARS-CoV-2 T cell immunity

T cells play the central role in SARS-CoV-2 infection and COVID-19 disease®*'. Early
detection of SARS-CoV-2 specific CD4" T cell responses has been correlated with a mild
course of COVID-19%, whereas high antibody levels were correlated with a more severe
course of COVID-19%3°, CD4 T cell levels negatively correlate with virus RNA loads®. High
diversity of SARS-CoV-2 specific T cell responses, i.e. the number of different SARS-CoV-2 T
cell epitopes recognized by a subject’s T cells, is correlated with a mild course of COVID-19
disease?*. Moreover, T cells are the central component of the immune system to build long-

term immunity to SARS-CoV-2 and thus protection from virus re-exposure. Available reports,
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up to eight months after COVID-19, point towards a decrease and even loss of SARS-CoV-2-
specific antibody responses 253943 and thus raise concerns regarding the protection achieved
by humoral immunity, in contrast to maintained cellular/ T cell immunity 2¢2”. We could show
that long-term T cell immunity is mediated by specific SARS-CoV-2 T cell epitopes, whereas
T cell responses to other epitopes decreased or even got lost over time®”. Notably, T cells can
combat COVID-19 even in the complete absence of a humoral i.e. antibody-mediated immune
responses: Reportedly, two patients with X-linked agammaglobulinemia, a congenital B cell
deficiency syndrome, recovered from moderate COVID-19 lung disease without requirement
of SARS-CoV-2 specific treatment*4.

SARS-CoV-2 peptide vaccine

The aim of this study is to investigate the safety and immunogenicity of a peptide vaccine
consisting of SARS-CoV-2 specific HLA class Il peptides in volunteers without prior or current
SARS-CoV-2 infection.

The identification and characterization of T-cell epitopes is a long-standing and unparalleled
expertise of the Department of Immunology.*>4” This unique approach is based on i) the
prediction of HLA binding sequences for HLA class | and class Il alleles using the world's first
prediction tool (www.syfpeithi.de*®) and newer, more refined methods, all based on
SYFPEITHI, ii) the identification of naturally presented HLA class | and class Il ligands
(immunopeptidomics), iii) the synthesis of synthetic peptides, and iv) the characterization of T-
cell epitopes and peptide-specific CD4" and CD8" T cell responses. This strategy has been
successfully applied in recent years to define and characterize T-cell epitopes derived from
various viruses such as CMV, EBV, ADV and influenza as well as tumor-associated antigens

of various solid and hematological malignancies 493,

Based on this work, the results were translated into therapeutic vaccination and T-cell transfer
studies in cancer patients (e.g. NCT02802943) and viral infections® %. This direct translation
is made possible by the Wirkstoffpeptidiabor ey of the
Department of Immunology and the GMP facility for individualized drugs at the University
Hospital Tuebingen as well as our immune monitoring platform equipped with state-of-the-art,

validated T-cell assays and methods.

The existing experience and logistics can be directly used for the treatment and prevention of
COVID-19 disease. In preliminary work for this study, CD4" T cell epitopes have already been
characterized in a large cohort of SARS-CoV-2 infected donors validating their high relevance
in the natural course of COVID-19. The vaccination cocktail in the study will consist of seven

promiscuous HLA class Il peptides from the different proteins of the SARS-CoV-2 virus,
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predicted to bind to several HLA class Il allotypes. Furthermore, especially those peptides were
selected that contain embedded HLA class | sequences in order to induce CD4* T cell
responses and CD8* T cell responses simultaneously. Furthermore, especially for peptides
derived from virus surface proteins, only sequences were selected that do not represent
antibody epitopes (not accessible to antibodies due to the predicted 3D structure of the protein;
for more detail see IB section 4.2.6). This should prevent the formation of antibodies against
the vaccinated peptides, which could possibly have a deteriorative effect on COVID-19.
Immunogenicity was proven for all HLA class Il peptides included in the peptide cocktail in a
large cohort of SARS-CoV-2 convalescent donors as well as for single peptides in a first

vaccination of a healthy volunteer (for more detail see IB section 4.2.3).

Adjuvants
A further prerequisite for successful peptide vaccination, besides selection of optimal antigen

targets, is the use of a suitable adjuvant, which is able to induce potent and long-lasting
immune responses. Among the most effective approaches tested in humans is the
subcutaneous injection of peptides emulsified in Montanide ISA 51 VG, a water-in-oil-
emulsion, combined with the TLR9 ligand CpG.% However, CpG is not available for clinical
trials, and a peptide/antigen vaccine emulsified in Montanide without any additional adjuvant
induces no or only weak immune responses®’. In the P-pVac-SARS-CoV-2 trial, the novel
TLR1/2 ligand XS15 emulsified in Montanide ISA 51 VG will be employed as adjuvant, applied
subcutaneously together with the peptide vaccine. XS15 is a water-soluble derivative of the
TLR1/2 ligand PamsCys and induced a strong CD8" and Th1CD4* T-cell response against
free short peptides in Montanide ISA 51 VG after a single s.c. injection in a healthy volunteer
as well as in cancer patients.®® Immune responses could be induced against viral peptides
(including SARS-CoV-2 derived peptides), neoepitopes derived from cancer-specific
mutations as well as tumor-associated self-peptides. XS15 results in granuloma formation on
the vaccination site, where the vaccinated peptides persist for at least 7 weeks. Peptide-
specific T cells were detected at the granuloma site, however, with a lower frequency than in
peripheral blood, which rules out the risk of T-cell sequestration, dysfunction or deletion at
the vaccination site due to the use of XS15 in Montanide ISA 51 VG. Strikingly, the induced

immune responses were found to persist for more than 1.5 years.

With regard to the planned study we could also show that this vaccination method is able to
induce potent SARS-CoV-2 specific T-cell responses in a human volunteer (for more detail
see IB of XS15 (1.0. 27 May 2020)).
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1.1. Trial Rationale and Justification

1.1.1. Mechanism of action and rationale for a prophylactic SARS-CoV-2

multi-peptide vaccine

The CoVac-1 vaccine evaluated in the P-pVAC-SARS-CoV-2 study is based on multiple HLA-
DR SARS-CoV-2 T-cell epitopes and aims to induce SARS-CoV-2 specific T-cells in the
vaccinated donors. Antibodies other than IgM are only produced if T cell help is provided to
the B cells. Therefore the rationale of the T-cell inducing CoVac-1 vaccine described here is
to induce T-helper cells first, before infection and thus before B cells have first contact to the
viral antigen. If the B cells then see antigen after infection, they will present the antigens(s)
recognized on their HLA class |l molecules, and immediately will receive help from the
preactivated and expanded vaccine induced T cells. During natural infection, it would take
several days for the T cells to get activated and sufficiently expanded. Thus, the production of
antibodies, in particular of IgG and IgA classes, should occur much faster in the vaccinated
individuals, so that the virus can be cleared faster. Of special note is here that older individuals
have lower numbers of T cells, in particular CD4* T cells 5°%°. Thus, virus antigen specific CD4*
T cells already preactivated and expanded at the time of infection should be especially
benefitting for older individuals. Multiple studies in animal models have clearly demonstrated
the requirement of CD4* T cell help for the generation of protective antibody responses (for
example, influenza®', malaria® 3, vaccinia® °). Recent studies have also demonstrated that
the role of CD4* T cells in the immune response to viral infections is not limited to help for
antibody production; CD4" T cells are also required to generate optimal CD8" T cell
responses®-%°. Moreover, CD4" T cells additionally can act as effector cells by the secretion of
cytokines and direct killing of infected cells’®74. HLA class Il antigens specifically activate CD4*
helper T cells, therefore the CoVac-1 vaccine based on SARS-CoV-2-derived HLA class Il
peptides will enable a potent cellular and humoral immune response to SARS-CoV-2

preventing severe courses of COVID-19.

The development of a multi-peptide vaccine focusing on the induction of SARS-CoV-2 specific
T-cell responses is further supported by several recent publications describing a decrease in
neutralizing SARS-CoV-2 antibodies in COVID-19 convalescents after two to four month3® 7>,
In contrast a recent study still detected SARS-CoV-1 specific T-cell 17 years after infection
suggesting that in contrast to antibodies T cells might enable a long lasting immunity to SARS-
CoV-2. In own preclinical data we could further detect SARS-CoV-2 specific T-cell against the
T-cell epitopes in the CoVac-1 vaccine in donors after COVID-19 infection even if no antibody

responses could be detected. Furthermore, we could show that donors with a high diversity of
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T-cell responses to SARS-CoV-2 T-cell epitopes in terms of numbers of epitopes detected by

a donors was associated with milder symptoms of COVID-197°.

1.1.2. Rationale for the usage of X$15 as adjuvant in the prophylactic
SARS-CoV-2 multi-peptide vaccine

Beside the selection of optimal antigen targets, a further important prerequisite is the use of
suitable adjuvant drugs able to induce potent and long-lasting immune responses. In this
clinical study, we will use for the first time the novel TLR1/2 ligand XS15 (emulsified in
Montanide ISA 51 VG) which 1) is water-soluble and 2) GMP-amenable, 3) non-toxic and 4)
effective in inducing T cell responses in vivo. The active molecular component in XS15 is
Pam3Cys. This is a natural substance component found in bacteria and as such has already
been used in a borreliosis vaccine (Limerix) approved in the USA in over 20,000 healthy
people’” 78, Pam3Cys was covalent with a protein compound (Surface protein A (OspA) from
B. burgdorferi). In experimental peptide vaccines, Pam3Cys-peptide conjugates proved to be
very efficient, but such molecules are unsuitable for pharmaceutical development, especially
for personalized multi-peptide vaccines, as validation of a drug produced from them would be
very costly or impossible. For this reason, the water-soluble Pam3Cys derivative XS15 was
developed. This derivative has a comparable effect to the above mentioned conjugates in vitro,
but is more suitable for pharmaceutical development, because it is water soluble, easily purified
by HPLC and detectable by mass spectrometry. Combined with Montanide ISA 51 VG and
peptides, XS15 induces efficient T-cell responses after a single injection. This is especially
important for its use in prophylactic viral vaccines, as immunization of large cohorts requires
highly efficient immunity induction with the lowest number of vaccinations possible. Thus,
Montanide/XS15 can be considered as a GMP-amenable version of the well known Complete
Freund’s Adjuvans "°8° and therefore represents the optimal adjuvant for the P-pVAC-SARS-
CoV-2 study.

Based on animal toxicity data and preliminary evidence (self-administration of vaccines and
information gained through administration of XS15 adjuvanted vaccines as an unproven
intervention, according to physicians judgement and with informed consent, in keeping with
principle 37 of the Declaration of Helsinki), we assume that a dosage of 50 ug XS15 (total
dosage) administered as a vaccine together with Montanide ISA 51 VG and synthetic peptides
can be considered as a safe and potentially effective strategy (for more detail see IB of XS15
(1.0. 27 May 2020)).%8 &1
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1.1.3. Rationale for selected doses
1.1.3.1. Dose rationale for peptides

Previous vaccination trials were performed at peptide doses ranging from 10 to 5,000 ug per
vaccination: Even though only a few of these trials included a dose finding element, there is a
tendency that doses below 100 pg are not effective to induce T-cell responses whilst doses
above 500 ug do not seem to generate an increasing immunogenicity. Dose-finding studies
performed with viral protein-derived epitopes showed significantly stronger immune responses
in the 300-500 pg range versus the 100 ug dose, without significantly higher immune
responses in the 1,000 vs. 500 ug group®. This is supported by own data of the investigator
and the Immatics Biotechnologies GmbH?8® (for more details refer to the IB of CoVac-1).
Preliminary data from a healthy volunteer and cancer patients vaccinated with a personalized
peptide vaccine (240-300 ug per peptide) including two of the CoVac-1 peptides (250ug) in
combination with XS15 showed potent induction of T-cell responses in 100% of HV and
patients and a good safety profile. Concerning safety of peptide vaccines in different doses no

severe side effects were observed even with very high doses of peptides up to 30mg84.

Furthermore, a similar multi-peptide vaccination study for influenza evaluated safety and
immunogenicity with two doses of peptides (250ug and 500ug). No difference in the safety
profile was detected for the two different doses and significant induction of functional T-cell
responses were observed for both peptide doses, suggesting the dose of 250ug sufficient and

safe for a prophylactic viral peptide vaccine®.

The dose of ~250 ug per peptide per dose for CoVac-1 vaccine was selected based on these

findings and on the feasibility in pharmaceutical development of the vaccines.

1.1.3.2. Dose rationale for XS15

The molecular mode of action of both the Pam3Cys conjugates and XS15 is an activation of
immune cells via the toll-like receptor TLR1/2. These immune cells are mainly found in the
blood and lymphoid tissues. Desired as well as toxic effects are therefore to be expected above
all and presumably exclusively due to the XS15-TLR1/2 interaction with these cells, in
particular through an over activation of these cells, which could then lead to a so-called
cytokine release syndrome. The dose of XS15 is based on an in vitro assay that investigated
both potential toxicity as well as efficiency. In these assay 10 ug/ml XS15 was shown to be the
most efficient dose for the stimulation of immune cells (for more details please refer to the IB
of XS15). The following considerations regarding the concentration of XS15 after a

subcutaneous administration are the basis of dose finding: When used with Montanide ISA 51
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VG in a total volume of 500 ul suspension, a granuloma forms rapidly at the injection site,
which has a volume of estimated 2 ml. This granuloma further increases up to 8ml on day 17
after vaccination®®. Thus, the initial local concentration of XS15 is maximally 50 ug/ml which is
reduced soon thereafter to 25 pug/ml (50ug in 2 ml) and soon thereafter is diluted even more,
since the granuloma increases more, so that a concentration of 10 microgram/ml will soon be
reached. Further dilution will follow with the granuloma increase to 6,25mg/ml (50 pg in 8ml).
Based on this in vitro experiments and considerations the dose of 50 uyg was selected for

further in vitro and in vivo toxicity evaluation as well as for first in vivo vaccination experiments.

In the toxicity study of mice, a dose of 50 ug XS15 in Montanide, applied locally s.c., did not
reveal any toxicity beyond the long known and expected toxicity of Montanide alone. Therefore,
this study proves that XS15 has no local and above all no systemic toxicity under this
application method up to the above mentioned dose (for more details please refer to the IB of
XS15). Furthermore, considering systemic toxicity of XS15 50ug after s.c. injection the
following considerations were made: If this dose (in the absence of Montanide ISA 51 VG) is
immediately distributed in the blood (61), a maximum blood concentration of 0.008 ug/ml would
be expected. At a concentration of 0.008 ug/ml no measurable reaction (stimulation of immune

cells) is detected in the above described in vitro test.

When used with Montanide, the formation of a granuloma at the injection site, which has a
depot effect for peptides, means that a gradual release of these peptides or XS15 into the
blood can be expected. Therefore, the actual blood concentration of XS15 after administration
of 50 pg in a Montanide/water emulsion is likely to be much lower than the maximum
concentration of 0.008 ug/ml described above. Therefore, a systemic toxic effect of XS15 is

not expected at a dose of 50 ug s.c. with or without Montanide.

1.1.3.3. Dose rationale for Montanide ISA 51 VG

Montanide™ ISA 51 VG has been used in about 300 clinical trials from phase | to phase Il
which represents more than 19 000 vaccines. In addition, Montanide™ ISA 51 VG has been

approved in a commercial vaccine against non-small cell lung cancer (NSCLC).

Dosing of 0,25ml after 50/50 mixture with peptides is based on two published clinical studies
evaluating influenza vaccines in more than 2500 donors showing high immunogenicity and a
good safety profile®” 8. Detailed information on preclinical and clinical safety data for
Montanide ISA 51 VG could be found in the respective IB as well as in the attached “Human

application form for Montanide ISA 51 VG”.
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1.1.3.4. Rationale for one dose schedule

The combination of multi-peptide vaccine with the TLR1/2 ligand XS15 emulsified in Montanide
ISA 51 VG with the above described dosing was already evaluated in a healthy volunteer as
well as in cancer patients (n=12). Multi-peptide vaccines included beside tumor-associated
neoepitopes and self-peptides also viral T-cell epitopes derived from CMV and SARS-CoV-2.
In all vaccinated individuals peptide-specific T-cell responses could be detected after one
single vaccination. For viral T-cell epitopes including SARS-CoV-2 derived peptides strong T-
cell responses could even be detected ex vivo without in vitro amplification of T-cells after one
single vaccination. Immune responses after vaccination were shown to last for more than 1,5
years so far. Furthermore, the safety profile of these vaccines with similar composition and
dosing as for the CoVac-1 vaccine was very good after a single vaccination, showing only
grade 1 local reaction at vaccination side after single injection. Therefore, the first-in-man
evaluation of CoVac-1 with a single vaccination seems reasonable to enable efficient induction
of immune response with the lowest possible number of vaccination and side effects. Please
find below a detailed description of the data from in vivo administration of peptide vaccines in
similar composition in a healthy volunteer and cancer patients (for more details please refer to
the IB of CoVac-1).

1.1.4. Rationale for trial design

This is a phase | multi-peptide vaccination study using SARS-CoV-2 HLA-DR peptides in
combination with the novel TLR1/2 ligand XS15 in healthy volunteers to prove safety and
immunogenicity. The primary objective is incidence and severity of AEs (= Grade 4) after
vaccination in the observational time (until day 28). Furthermore, the trial aims to expand
experience on overall safety and immunogenicity in the study cohort.

This is based on the following rationale:

The SARS-CoV 2 pandemic is currently one of the major threats to the world population and
requires the rapid development of effective preventive and therapeutic tools. CD4* and CD8*
T-cells, as comparts of the adaptive immune system, are an important cornerstone in the
control of viral infections. As state above, T-cell immunity seems to play a significant role in
corona virus infections including SARS-CoV-2 and has a major impact on the course of disease
including severe lung pathology as observed in COVID-19. The induction of SARS-CoV-2
specific T-cell responses therefore might represent a valuable preventive and therapeutic tool
especially in the group of elderly and comorbid patients to prevent severe courses of SARS-

CoV-2 infection. SARS-CoV-2 specific T-cell immunity can be achieved by peptide vaccination
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applying SARS-CoV-2 specific promiscuous HLA class Il T-cell epitopes. The HLA class Il
epitopes were selected based on the immunogenicity in a cohort of SARS-CoV-2 convalescent

donors, proving their pathophysiological relevance in COVID-19.7

In view of the pandemic spread of COVID-19, health care systems face major challenges, as
a large number of patients require hospital treatment and intensive care. As soon as the
capacities of individual health care systems are exceeded, optimized care for all can no longer
be guaranteed.
Containment strategies in Germany include the quarantine of infected persons and the 14-day
quarantine of contact persons (incubation period). At the population level, most affected
countries have reduced contacts through various measures such as closing schools, shops,
restaurants and, in extreme cases, a total curfew. Without effective treatment options for
COVID-19 and a vaccine available for the broad population, these measures can not be
terminated, which results in immense economic and socio-political damage. This underscores
the high need for the development of novel treatment approaches to prevent a severe disease
course of SARS-CoV-2 infection.
Therefore this trial has been conceptualized to prove safety and immunogenicity of a peptide
vaccine against SARS-CoV-2. The focus in the study population is set to older participants.
This is of special interest as these people are considered to be at high risk for severe disease
and society has to protect the elderly. Vaccination will be conducted in three different healthy
volunteer cohorts (Part I-11l), each followed by an interim safety analysis before proceeding:
e Part I: Healthy adult aged 18-55 years
e Part Il: Adults aged 56-80. After proving safety and immunogenicity in a cohort of
healthy volunteers aged 18-55 (Part I), an interim safety analysis will be conducted and
prior to continuation with Part Il approval by DSMB and of an amendment by PEI and

Ethics Committee must be obtained.

1.1.5. Preliminary experiences from Part | of the P-pVAC-SARS-CoV-2
study

P-pVAC-SARS-CoV-2 is a phase | single-center safety and immunogenicity trial of multi-
peptide vaccination with CoVAC-1 to prevent COVID-19 infection in adults. The study is
recruiting since November 2020 and has completed the first part (healthy volunteers (n=12),
age 18-55 years) in February 2021. One single subcutaneous vaccination of CoVac-1 was
applied. Immunogenicity, in term of induction of T-cell responses to one or more of the six

HLA-DR SARS-CoV-2 T cell epitopes included in the CoVac-1 vaccine was assessed pre-
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vaccination as well as on day 7, 15 and 28 after vaccination (please refer to the IB of CoVac-

1 for more details).

1.1.5.1. Safety and tolerability data after interim analysis (d28) of Part | of the
study

Preliminary safety data were assessed for all volunteers of Part | of the study (n = 12) after an
interim safety follow-up visit (d28). Application of CoVac-1 revealed no relevant systemic side
effects, in particular no fever or other systemic inflammatory reactions, no allergic reactions
and no signs of vaccine-induced autoimmune disease. As expected and intended for
Montanide ISA 51 VG-including vaccines, granuloma formation at the vaccination site was
observed in all study subjects (max. grade 2 in 33% of subjects)®®°'. Further local injection site
adverse events were mild and included transient erythema, swelling, itching, pain and skin
ulceration. The asymptomatic granulomas persisted until day 28 without affecting daily life

activities, in particular the working ability, of study subjects.

An exemplary local site reaction is depicted in the IB (Appendix 9.5). For a detailed description

of all ADRs, reported please refer to section 6.8.1 of the IB.

1.1.5.2. Immunogenicity data after interim analysis (d28) of Part | of the study

Preliminary immunogenicity data were assessed of all volunteers of Part | of the study (n = 12)
after the interim safety follow-up visit (d28). The single dose application of CoVac-1 revealed
induction of T cell responses in 100% of vaccinated subjects (n = 12) at day 28 (Fig. 1).
Induction of T cell responses was overserved at very early time points with 11/12 (93%) of
subjects showing T cell responses already on day 14 after CoVac-1 vaccination. CoVac-1
induced a high diversity of T cell responses with median 5/6 vaccine peptides (range 4-6
peptides) recognized by T cells of the study subjects. CoVac-1-induced T cell responses were
multifunctional with positivity for TNF (12/12 subjects), IFNy (12/12 subjects) and IL-2 (11/12
subjects, Fig. 2). CoVac-1 induced a high frequency of functional SARS-CoV-2 T cells with up
to 1.8% IFNy*, 2.7% TNF* and 2.5% IL-2* SARS-CoV-2-specific T cells. In addition to CD4* T
cell responses, CoVac-1 also induced CD8* T cell responses in 75% of donors. These CD8* T
cells targeting HLA class | T cell epitopes embedded in the CoVac-1 HLA-DR vaccine peptides
were shown to be of pathophysiological relevance during natural SARS-CoV-2 infection. For a

detailed description of interim immunogenicity data, please refer to section 6.2 of the IB.
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1.1.5.3. Comparison of CoVac-1 to approved SARS-COV-2 vaccines
(BNT126b2, Biontech SE; mRNA-12738, Moderna, Inc.; ChAdOx1,

AstraZeneca)

Safety and tolerability

In contrast to approved vaccine candidates (chills 32%, fever 14% BNT126b2, 50%
chills, 8% fever mRNA-12738, chills 34%, fever 24% ChAdOx1 nCoV-19; AZD1222),
no systemic inflammatory reactions were reported for CoVac-192-%,

No investigator-initiated drug treatment was required for CoVac-1-induced side effects,
whereas paracetamol 1g post vaccination every 4-6 hours for 24 hours after
vaccination was routinely advised for participants in the phase 2/3 ChAdOx1 nCoV-19
from Astra Zeneca to reduce possible reactogenicity from vaccination®.

None of the side effects reported for CoVac-1 vaccination affected daily life activity or
working ability of study subjects. This is in stark contrast to the inflammatory side effects
caused by approved vaccine candidates, in particular ChAdOx1 nCoV-19, which cause
for example inability to work for up to 72h in a large proportion of vaccinated subjects
95 96.

Granuloma formation at the vaccination site was also reported, albeit rarely, in subjects
after BNT162b2 vaccination. In contrast to CoVac-1 induced granulomas, these local
reactions were indeed reported to affect subject’s daily life and also required specific

treatment (e.g. steroids)®’.

Vaccine design and immunogenicity

In contrast to approved vaccine candidates, the peptide-based CoVac-1 vaccine
includes validated SARS-CoV-2 T cell epitopes that were proven (i) to be frequently
detected in convalescents after natural SARS-CoV-2 infection, (i) to be of
pathophysiological relevance for T cell immunity to combat COVID-19 and (iii) to
mediate long-term immunity after infection. Thus, CoVac-1 is expected to induce strong
and long-lasting SARS-CoV-2 T cell immunity that is comparable to T cell immunity
after natural infection.

In contrast to approved vaccine candidates that induce immune responses limited to
the spike protein of SARS-CoV-2, CoVac-1 induces broad T cell immunity targeting
multiple viral proteins (e.g. spike, nucleocapsid, membrane, envelope etc.). This is of

particular importance in light of emerging mutations that challenge efficacy of current

vaccines.
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1.2,

In contrast to approved vaccine candidates that require two vaccinations, CoVac-1
induces strong T cell responses after one single vaccination.

CoVac-1 induces earlier and stronger SARS-CoV-2 T cell responses after one single
vaccination compared to the approved vaccine candidates. The detailed comparison of

vaccine-induced SARS-CoV-2 T cell responses is provided in the IB section 6.2.

Benefit /| Risk Assessment

1.2.1. Initial benefit and risk assessment

The assumed clinical benefit and risk of P-pVAC-SARS-CoV-2 vaccination are based on the

following aspects:

Peptide vaccination using HLA-presented peptides represents an established

immunotherapy approach utilized for preventive vaccine development in infectious

disease® % as well as for therapeutic approaches in malignant disease. Several

peptide vaccination studies in patients with malignant disease including solid tumors®?

100102 and hematological malignancies'®-'% have proven safety and tolerability of this

approach.

Multi-peptide vaccination represents a low side-effect immunotherapy approach relying

on specific immune recognition of HLA-presented peptides'®7-1%°,

The Wirkstoffpeptidlabor holds certificates for the production of GMP grade synthetic

peptides and for the formulation of multi-peptide vaccine cocktails including the TLR1/2

ligand XS15, which allows for a rapid GMP production of the CoVac-1 vaccine. This is

of great importance due to the serious threat the SARS-CoV-2 pandemic currently

poses to the world population.

All peptides included in the CoVac-1 vaccine are proven SARS-CoV-2 T-cell epitopes

with pathophysiological relevance in the natural course of COVID-19 disease

CoVac-1 peptide vaccination can induce potent CD8* and CD4*Th1 T-cell responses

against SARS-CoV-2 providing immunity against infection as:

= CD4'Th1 cells will directly contribute to virus clearance and deliver strong T
helper signals to CD8* T cells primed during natural infection. Furthermore, these
SARS-CoV-2 specific CD4*Th1 cells can activate virus antigen-experienced B
cells. The resulting enhanced activity could lead to more rapid virus clearance
and prevention of a severe course of COVID-19 disease.
= Vaccine peptides contain embedded CD8 T-cell epitopes predicted to bind to

many HLA class | allotypes. Such CD8* T cells should also contribute to faster
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virus clearance.
Since we found IFNy-producing SARS-Cov-2 specific T-cells in a healthy volunteer
vaccinated with SARS-CoV-2 T-cell epitopes, it is very likely that significantly CD4*Th1
T cells are induced by the vaccine. There should be thus no disease enhancing-effect
due induction of Th2-bias as described for other corona viruses''°.
As development of antibody-dependent enhancement (ADE) has been identified as
potential risk'"" for infected patients after vaccination approaches, the following
considerations and risk mitigation strategies have been undertaken:
In contrast to other classical vaccines aiming to induce an antibody response to prevent
viral infections, the CoVac-1 vaccine is designed to induce SARS-CoV-2 specific T-
cells. According to experience from comparable peptide vaccines in cancer patients it
is very unlikely, that such antibodies will be induced after a single vaccination. Induction
of antibodies against vaccine peptides were observed in cancer patients with delay,
and only after several vaccinations. So far, no antibody induction against the T-cell
epitopes included in the CoVac-1 vaccine was observed.
Furthermore and most importantly, even in the unlikely event of antibody induction
against CoVac-1 vaccine peptides, which will be monitored during the study as outlined
in the protocol (section 6.3.2), these antibodies cannot recognize viral particles,
because none of the vaccine peptides is exposed on the virus particle surface. Thus,
neither neutralizing nor ADE-inducing antibodies can be induced by the vaccine. In
contrast to ADE mediated by vaccine induced antibodies, which as describe above is
extremely unlikely with the CoVac-1 vaccine, there might be a risk of ADE in cases of
SARS-CoV-2 infection in which the patient’s B cells have already been primed against
epitopes of common cold seasonal human coronavirus strains and produce low
amounts of antibodies, antibodies with low affinity or antibodies with the wrong affinity.
In theory, vaccine-induced CD4" T-cells might cause or exacerbate immune
pathological effects indirectly. As such in vivo effects can not be preliminary assessed
in an in vitro setting, symptoms attributable to SARS-CoV-2 infection will results in
subsequent PCR testing and proven SARS-CoV-2 infection will be reported as AEs of
special interest (AESI). These AESIs will be monitored particularly carefully including
early hospital admission of patients with COVID-19 after CoVac-1 vaccination. This

was outlined in more detail in the study protocol.
Participant selection is based on medical care and safety considerations:
e The trial comprises two parts (cohorts of participants) with different age ranges

to provide preliminary results on safety in a cohort of young (18-55 years, n=12)

Page: 39 of 127



Protocol

Protocol code and Short P-pVAC-SARS-CoV-2 Date/Version:08.03.2021/V1.4

Title:

and healthy participants, which is then extended to older (Part Il) participants.
Of note, the risk of vaccine related (S)AEs is hypothesized to be similar in each
age group.

e The design addresses the urgent medical need for protection of people at risk
for serve SARS-CoV-2 infection by providing safety and immunogenicity data
as well as first efficacy data in terms of SARS-CoV-2 infection in this population.

e After Part | of the clinical trial (last patient has completed V4) a substantial
amendment is send to the regulatory authorities besides seeking advice from
the DSMB.

e Safety is continuously monitored by an independent DSMB, which will be
provided with reports on a regular basis (see DSMB Charter).

Successful development of a peptide vaccine will help to put an end to quarantine and
fear of SARS-CoV-2.

Confirming safety of the CoVac-1 vaccine in volunteers within the P-pVAC-SARS-CoV-
2 study will further allow the transfer of this approach to induce SARS-CoV-2 specific

T-cell immunity in a therapeutic setting for patients with SARS-CoV-2 infection.

The assumed clinical benefit and risks of peptide vaccination in combination with the TLR1/2

ligand XS15 in Montanide ISA 51 VG are based on the following aspects:

Peptide vaccination alone is rarely able to induce clinically effective T-cell responses;
thus the peptide vaccine has to be combined with an adjuvant drug to enhance immune
responses.

Several TLR ligands have been shown to potently induce CD8*/Th1CD4* responses in
humans, including CPG (TLR9 ligand), imiquimod (TLR7 ligand) and poly-IC (TLR3
ligand). However, no GMP compliant substance based on these TLR ligands is
available that can be applied with a peptide vaccine.

X815 is a water-soluble derivative of the TLR1/2 ligand Pam3Cys and induces a strong
CD8* and Th1CD4* T-cell response against free short peptides emulsified in Montanide
ISA 51 VG after a single s.c. injection in healthy volunteers as well as cancer patients.
Using XS15, immune responses could be induced for viral peptides (including SARS-
CoV-2 derived peptides), neoepitopes from cancer-specific mutations as well as for
tumor-associated self-peptides.

X815 results in granuloma formation on the vaccination site, where the vaccinated
peptides persist for at least 7 weeks, which supports the induction of a strong immune

response.
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e The induced immune responses observed so far persisted for more than 1.5 years.

e Beside formation of granuloma locally on injection side, no relevant side effects of
peptide vaccination in combination with XS15 in Montanide ISA 51 VG were observed
in a healthy volunteer and cancer patients. In particular, no allergic or anaphylactic
reactions or cytokine release syndrome have been observed (detailed information can
be found in the IB V1.0 and the IB of XS15 (1.0. 27 May 2020)).

e Montanide ISA 51 VG is an oil adjuvant suitable for human injection that allows the
manufacturing of water in oil emulsions. Montanide ISA 51 VG has been used in more
than 200 clinical trials including more than 6000 patients. Most common side effects
are injection site reactions (68%) including granuloma development, fatigue (54%),
fever (41%), gastrointestinal disorders (32%) and injection site or local erythema
(28%)%°. In general, the observed adverse from controlled trials with non-healthy as

well as healthy individuals were mild to moderate in intensity.

Conclusion

Taking into account the lack of effective treatment options and the dismal prognosis in SARS-
CoV-2 infected high-risk patient populations, especially in comorbid patients aged > 65 years,
the expected benefits of a SARS-CoV-2 specific HLA class Il peptide vaccination in
combination with XS15 emulsified Montanide ISA 51 VG are considered to outweigh the
potential risks for the participants, especially since multiple risk mitigation (e.g. interim safety

analysis) measures have been incorporated.

1.3. Risk and benefit analysis of CoVac-1 after interim safety and
immunogenicity analyses of study subjects in Part | of P-.pVAC-SARS-
CoV-2

Benefits

The main goal of this study is to develop a vaccine candidate that induces superior SARS-
CoV-2 T cell immunity to better combat COVID-19. It has been shown that T cells play an
important role for COVID-19 disease outcome and are the central component of the immune
system for maintaining long-term SARS-CoV-2 immunity?437 3%43 Thus, inducing broad and

long-lasting SARS-CoV-2 T cell immunity is of utmost importance for COVID-19 vaccine

development.
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The vaccine candidate CoVac-1 was designed with the overarching aim to induce a strong and
long-lasting SARS-CoV-2 T cell immunity after one single vaccination, that is comparable to T
cell immunity acquired upon natural infection. In contrast to approved vaccine candidates, our
peptide-based CoVac-1 vaccine includes validated SARS-CoV-2 T cell epitopes that were
proven (i) to be frequently detected and in convalescents after natural SARS-CoV-2 infection,
(i) to be of pathophysiological relevance for T cell immunity to combat COVID-19 and (iii) to
mediate long-term immunity after infection. Furthermore, and again in contrast to approved
vaccines which only induce immune responses that are limited to the spike protein of SARS-
CoV-2, CoVac-1 induces broad T cell immunity targeting multiple viral proteins (e.g. spike,
nucleocapsid, membrane, envelope etc.). This is of special importance in the light of emerging
mutations that challenge the efficacy of the currently available vaccines inducing immune

responses limited to the spike protein.

Preliminary immunogenicity analyses on d28 in the study subjects included in Part | of our P-
pVAC-SARS-CoV-2 study documented superior induction SARS-CoV-2 T cell immunity after
one single CoVac-1 vaccination as compared to the approved vaccine candidates (BNT16B1,
mRNA-1273 and ChAdOx1 nCoV-19), which all require a second booster vaccination %%, Of
note, superiority of CoVac-1-induced T cell responses was shown in terms of multiple aspects:
(i) diversity of T cell responses, (ii) frequency and intensity of functional SARS-CoV-2-specific

T cells, and (iii) short time until occurrence of documented T cell.

These advantages of CoVac-1 are achieved without causing any systemic inflammatory side
effects, e.g. fever or chills. Thus, in contrast to the approved vaccines, CoVac-1 does neither

affect activities of daily life nor the working ability of study subjects® %,

Risks

The main (per definition) adverse event identified for CoVac-1 is the induction of a granuloma
locally at injection site (max. grade 2 in 33% of subjects). These totally asymptomatic
granulomas were still detectable on day 28 (time of interim safety analysis). However, it should
be noted that granuloma development represents an expected and, even more, intended local
reaction after vaccination that is required to enable the continuous local priming of SARS-CoV-
2 specific T cells and thus the induction of long-lasting T cell responses while at the same time
preventing systemic inflammation. Granuloma formation was also rarely reported after mRNA-
based vaccines ¥, where it required systemic steroid treatment. CoVac-1 induced granulomas,
in contrast, did not require any investigator-initiated medication and did not affect the daily life

activities, in particular the working ability, of our study subjects.
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Conclusion

Together, in our view the available safety and immunogenicity data of CoVac-1 provide a
profound rationale for the continued evaluation of CoVac-1 and thus conduct of the second
part of the study. This is based, among others, on the comparison to the three vaccine
candidates already approved by the EMA, which showed a clear superiority of CoVac-1 to
induce SARS-CoV-2 specific T cell immunity, in terms of frequency, intensity and diversity of
T cell responses. Thus, especially in the light of emerging mutations and concerns regarding
long-term humoral immunity, CoVac-1 represents a highly promising vaccine candidate to
combat COVID-19.

The interim safety and immunogenicity data were presented to the DSMB and all DSMB

members agreed with and support the conduct of the second study part.
1.4. Data and Safety Monitoring Board (DSMB):

An independent Data and Safety Monitoring Board (DSMB) will be assembled. The DSMB will
be composed of independent experts in the field of immunology and infectiology assessing the
progress, safety data and critical efficacy endpoints. The mission of the DSMB is to ensure the
ethical conduct of the trial and to protect the safety interests of participants in this trial.

The DSMB will receive a report listing and summarizing all the relevant safety data at least
twice. The first assessment (first interim safety report, section 9.5) will take place after Part |
of the trial including DSMB approval and an amendment at the regulatory authorities (Paul-
Ehrlich Institute, PEI) and Ethics Committee (EC). If the IMP is considered safe for continuation
by DSMB, Part Il of the trial will start recruiting. In addition, the report will provide data
concerning recruiting rates, status of the trial and AESIs (section 9.1.4); also non-occurrence
will be mentioned. An emergency meeting of the DSMB may be called at any time should
questions of volunteer safety arise or holding rules apply, and necessary safety reports will be

provided. Meetings may be convened as conference calls/e-mail as well as in person.
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2. Study Objectives
21. Primary Objective and Endpoint

The primary objective of this trial is to evaluate the safety and tolerability of the CoVac-1
vaccine, a single dose SARS-CoV-2 specific multi-peptide vaccine combined with the TLR1/2
ligand XS15 emulsified in Montanide ISA 51 VG in adults.

21.1. Primary Endpoint

The nature, frequency, and severity of AEs and/or SAEs associated with administration of
CoVac-1:

e Solicited: ADRs/AEs occurring from the time of each injection throughout 28
days following the procedure, facilitated by use of a volunteer diary

e Unsolicited: AEs from the time of injection throughout 56 days following
injection

e SAEs from the time of injection until the final study visit for each subject

e Incidence of AESIs until the final study visit for each subject

2.2. Secondary Objectives and Endpoints

Secondary objectives of this trial are to evaluate the efficacy of the CoVac-1 vaccine in terms
of induction of SARS-CoV-2 specific T-cells.

2.21. Secondary Endpoints

e Development of a CoVac-1 specific T-cell response to at least one of the single SARS-
CoV-2 T-cell epitopes included in the CoVac-1 vaccine on Visits 2, 3, 4, 5 measured
by IFN-y ELISpot ex vivo and after in vitro T-cell amplification (compared to Visit 1),
this includes:

o Cellular conversion rate (CCR) at Visits 2, 3, 4, 5 after immunization

2.3. Exploratory Objectives and Endpoints

Explorative objectives are the duration and characteristics of T-cell responses and the analysis
of induction of antibody responses to single SARS-CoV-2 T-cell epitopes included in the

CoVac-1 vaccine.
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Characteristics of T-cell response on Visits 2, 3, 4, 5 measured by ELISpot/ICS. This
includes:
- Phenotyping of SARS-CoV-2 specific T-cells (CD4, CD8 etc.) by flow cytometry

- Characterization of cytokine profiles of SARS-CoV-2 specific T cells (TNF, IFN,
IL-2, CD107a etc.) by intracellular cytokine staining

- Recognition rate defined as percentage of peptides inducing a T cell response
in one individual

- Intensity of T cell response to a single SARS-CoV-2 T cell epitope included in
the CoVac-1 vaccine

Induction of long-term SARS-CoV-2 specific T-cell responses 3 and 6 months after
peptide vaccination.
Induction of antibodies specific to the SARS-CoV-2 T-cell epitopes included in the
CoVac-1 vaccine measured by ELISA. In case of unexpected detection of CoVac-1
specific antibodies the following assays will be performed:

- Individual neutralization antibody titers

- Seroconversion rates

- Calculation of geometric mean titers (GMT) for neutralizing and binding

antibodies

Biomarkers and clinical characteristics influencing immunogenicity.
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3. Study Design

This is an interventional, open-label, phase | trial evaluating the CoVac-1 vaccine, a single
dose SARS-CoV-2 specific multi-peptide vaccine combined with the TLR1/2 ligand XS15
emulsified in Montanide ISA 51 VG in adults. The study is divided into two parts, which will
recruit consecutively. Prior to initiation of the next part, the previous part must have completed
recruiting, and day 28 of the last patient enrolled must have passed. After interim safety
analysis and approval from the authorities (section 9.5), the next study part starts recruiting
(Figure 1 and 2).

The first volunteer included in the trial will be hospitalized after vaccination and closely
monitored. This patient is observed until day 28 and possibly arising safety issues are reported
to and decided on by the Sponsor. Thereafter, no more than one subject per day will be
treated/vaccinated. 28 days following vaccination of the 12™ volunteer, there will be an interim
analysis of safety and a safety review by the data safety monitoring board (DSMB) as well as
a substantial amendment to the regulatory authorities (PEI and EC) before proceeding to Part
II. Part Il must not start recruiting prior to approval by authorities. Volunteers of part Il are

treated simultaneously. Details can be found in figure 3.

To avoid bias in treatment, a manualized process protocol as well as monitoring and treatment
reports are implemented. The volunteer selection will be documented. Reasons for refusal will
be assessed. To avoid bias in data analysis, monitoring and analysis by intention-to-treat are

planned. Data analysis will be conducted by an independent statistician.

Figure 1:  Overall Study Design
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Figure 2: Individual Study Procedure

CoVac-1

\l/ Study treatment

Screening .

Figure 3: Treatment sequence

3.1.  Study Duration and Schedule

P-pVAC-SARS-CoV-2

Date/Version:08.03.2021/V1.4

Follow-up for 4 months

Efﬁcacy

d1 d28 d56

The duration of the trial for each subject is expected to be 6 months, including 2 months of

safety follow-up after vaccination and 4 months of follow-up.

The overall duration of the trial is expected to be approximately 12 months including the

preparatory phase. Recruitment of subjects will start in Q3 2020. The actual overall duration

or duration of recruitment may vary. The study timeline is described in Table 2.

Table 2: Study Timelines

Total trial duration

12 months

Duration for individual volunteer

Study treatment: 2 months

Follow-up: 4 months

FSI (First Subject In)

Q4/2020

LSI (Last Subject In)

Q1/2021
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LSO (Last Subject Out) Q3/2021

DBL (Data Base Lock) Q3/2021

Statistical Analyses Completed Q4/2021

Trial Report Completed Q4/2021

3.2. End of Study

The end of the study is defined as the last visit of the last volunteer.
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4. Study Population
Healthy subjects (designated as volunteers):

Healthy adult women and men aged 18-55 (Part |), followed by adult women and men aged
56-80 with age adjusted health condition (Part Il).Volunteers will be recruited by means of
paper- and online-based calls as considered appropriate by the EC of the University Hospital

of Tuebingen.

4.1. General Criteria for Subject Selection

Adult male and female volunteers fulfilling the inclusion criteria outlined below will be enrolled.
The trial population will consist of both genders. Gender distribution in the trial is supposed to
reflect the distribution in the population; there will be no prior defined quantitative ratio between
females and males.

4.1.1. Inclusion Criteria

Subjects meeting all of the following criteria will be considered for admission to the trial:

1. Adult male or non-pregnant, non-lactating female
1. Part I: Age 18-55 at the time of screening
2. Part ll: Age 56-80 years at the time of screening

2. Pre-existing medical condition
1. Part |: Free of clinically significant health problems, as determined by pertinent
medical history and clinical examination at study screening
2. Part Il: With or without pre-existing medical condition, not requiring change in
therapy or hospitalization before enrollment
3. Ability to understand and voluntarily sign the informed consent form.
4. Ability to adhere to the study visit schedule and other protocol requirements.
FCBP and male volunteers with partners of childbearing potential, who are sexually active
must agree to the use of two effective forms (at least one highly effective method) of
contraception. This should be started from the signing of the informed consent and
continue until three months after vaccination
6. Postmenopausal or evidence of non-childbearing status. For women of childbearing
potential: negative urine or serum pregnancy test within 7 days prior to study treatment.

Postmenopausal or evidence of non-childbearing status is defined as:
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7.

1. Amenorrhoea for 1 year or more following cessation of exogenous hormonal
treatments

2. Luteinizing hormone (LH) and Follicle stimulating hormone (FSH) levels in the
post-menopausal range for women under 50

Be willing to minimize blood and body fluid exposure of others for 7 days after vaccination

1. Use of effective barrier prophylaxis, such as latex condoms, during sexual
intercourse

2. Avoiding the sharing of needles, razors, or toothbrushes
Avoiding open-mouth kissing

Refrain from blood donation during the course of the study

4.1.2. Exclusion Criteria

Subjects presenting with any of the following criteria will not be included in the trial:

1. Pregnant or lactating females.

2. Participation in any clinical study with intake of any investigational drug interfering with the
study primary endpoint

3. Any concomitant disease affecting the effect of the therapeutic vaccine or interfering with
the study primary endpoint

4. Any immunosuppressive treatment except low dose corticosteroids (<10mg
prednisolone/day)

5. Prior or current infection with SARS-CoV-2 tested serologically or by throat/nose swab
(PCR)

6. History of Guillain-Barré Syndrome

7. Positive serological HIV, hepatitis B or C test. In case of positive HBsAg, volunteer must
provide prove of hepatitis B vaccination, otherwise volunteer must be excluded.

8. History of relevant CNS pathology or current relevant CNS pathology (e.g. seizure,
paresis, aphasia, cerebrovascular ischemia’/hemorrhage, severe brain injuries, dementia,
Parkinson’s disease, cerebellar disease, organic brain syndrome, psychosis, coordination
or movement disorder, excluding febrile seizures as child)

9. Baseline laboratory with lymphocyte count < 1000/ul

10. Only Part I

o Acute or chronic, clinically significant psychiatric, hematologic, pulmonary,

cardiovascular, or hepatic or renal functional abnormality as determined by the
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Investigator based on medical history, physical exam, and/or laboratory screening

test

11. All parts of the clinical trial

12.

13.

14.

15.

16.

o

o

o

o

Diabetes mellitus Typ Il requiring drug treatment

Chronic lung disease requiring drug treatment

Any chronic liver disease or unknown liver abnormalities defined as:
e ALT and AST = 2.5 x ULN
e y-GT <2.5x ULN

Chronic renal failure defined as GFR < 60 ml/min/1,73m?

Serious pre-existing cardiovascular disease such as NYHA = |, coronary heart

disease requiring coronary surgery or known pAVK = grade 2
Sickle cell anemia

Obesity (as defined by age adjusted body mass index)

Hospitalization at study inclusion

Administration of immunoglobulins and/or any blood products within 120 days preceding

study entry or planned administration during the study period

History of blood donation within 30 days of enrolment or planned donations within the

study period

Known hypersensitivity to any of the components included in the CoVac-1 vaccine

Pre-existing auto-immune disease except for Hashimoto thyroiditis and mild (not requiring

immunosuppressive treatment) psoriasis
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5. General Information on the Investigational Medical Product (IMP)

Definition of terms

Drug substances: Six SARS-CoV-2-derived HLA class Il peptides derived and the
TLR1/2 ligand XS15

Peptide cocktail: Peptide cocktail for each study volunteer including 6
immunogenic SARS-CoV-2 peptides and the TLR1/2 ligand
XS15

IMP/Drug product/ CoVac-1: Peptide cocktail emulsified in Montanide ISA 51 VG

peptide vaccine:

IMP administration: subcutaneous injection with 2ml syringe (e.g. BD Emerald) and
needle (e.g. BD Eclipse Needle 27Gx1/2)

5.1. Peptide Vaccine CoVac-1

The IMP/drug product in this study is CoVac-1. The final peptide vaccine is a water-in-olil
emulsion of the peptide cocktail as described in detail below and Montanide ISA 51 VG. All
components will be provided by the Wirkstoffpeptidlabor of the Department of Immunology in
Tlbingen together with a “mixing kit” allowing for the mixture of the components (peptide

cocktail, Montanide ISA 51 VG) by the pharmacy of the participating centers.

5.1.1. Peptide cocktail
5.1.1.1. SARS-CoV-2-specific peptides (drug substance)

Each volunteer enrolled in the P-pVAC-SARS-CoV-2 trial will receive 6 promiscuous HLA-DR
peptides (250 pg each) derived from different proteins of SARS-CoV-2. Details on drug

substance can be found in Table 3.
5.1.1.1. TLR1/2 ligand XS15 (drug substance)

The lipopeptide XS15 (50 pg), chemical name N-Palmitoyl-S-[2,3-bis(palmitoyloxy)-(2R)-
propyl]-(R)-cysteinyl-GDPKHPKSF, a water-soluble synthetic Pam3zCys-derivative is a TLR1/2

ligand that will be included as an adjuvant in the peptide cocktail.
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5.1.2. Montanide ISA 51 VG

Prior to application, the peptide cocktail (consisting of 6 SARS-CoV-2-specific HLA-DR
peptides and the TLR1/2 ligand XS15) will be emulsified in a water-oil emulsion 1:1 with
Montanide ISA 51 VG. Montanide ISA 51 VG is based on a blend of mannide monooleate
surfactant and mineral oil and has been used as an adjuvant in more than 200 human vaccine
trials. Montanide ISA 51 VG is rendering stable water-in-oil emulsions when mixed with water-

based antigenic media.
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Table 3: SARS-CoV-2 specific HLA-DR vaccine peptides

sequence HLA restriction _ﬂmwumsm position protein protein name protein class
ASWFTALTQHGKEDL DR 15 50-64 ORF9 nucleocapsid protein structural
LLLLDRLNQLESKMS DR 15 221-235 ORF9 nucleocapsid protein structural
ITRFQTLLALHRSYL DR 15 235-249 ORF9 spike protein structural
LSYYKLGASQRVAGD DR 15 176-190 ORF5 membrane protein structural
FYVYSRVKNLNSSRV DR 15 56-70 ORF4 membrane protein structural

SKWYIRVGARKSAPL DR 15 43-57 ORF8 n.a. non-structural
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5.2. Manufacturing of the Investigational Medicinal Product

5.2.1. SARS-CoV-2-specific peptides (drug substance)

All SARS-CoV-2 vaccine peptides are manufactured by the Wirkstoffpeptidlabor, University of
Tlbingen, Auf der Morgenstelle 15, 72076 Tubingen, Germany. The Wirkstoffpeptidlabor holds
certificates for the production of GMP grade synthetic peptides and for the formulation of multi-
peptide vaccine cocktails including the TLR1/2 ligand XS15. All peptides are synthetic peptides
manufactured by well-established solid phase peptide synthesis (SPPS) procedures using

Fmoc chemistry.

5.2.2. X815 (drug substance)

XS15 is delivered as bulkware in GMP-quality from the external manufacturer Bachem AG,

Hauptstrasse 144, CH-4416 Bubendorf in active ingredient quality.

Bachem's manufacturing process is described in a separate "Documentation on XS15
Hydrochloride" of 31.05.2018 by the company. The Wirkstoffpeptidlabor performs a second
lyophilization as additional manufacturing step. This manufacturing step is divided into four

sub-steps: Reconstitution, combining, aliquoting and lyophilization.

5.2.3. Montanide ISA 51 VG

Montanide is manufactured by Seppic and by the rewarding manufacturer Elaiapharm,

respectively.

5.2.4. Peptide cocktail CoVac-1 (drug product)

The peptide cocktail is manufactured by the Wirkstoffpeptidlabor by aseptic filling at the GMP-
Center of the University Hospital Tuebingen. Each peptide is solubilized in DMSO and sterile
filtered, the obtained peptide solutions are pooled. Water is added and the obtained solution

is sterile filtered and filled into single dose vials.
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5.3. Labeling of the Investigational Medicinal Product

5.3.1. Peptide cocktail

Peptide cocktails (including the TLR1/2 ligand XS15) will be packaged into sterile containers
labeled with an identification code definitely assignable to the P-pVAC-SARS-CoV-2 study and
a vial number that will be assigned to the individual study volunteer. The trial medication will
be labeled according to § 5 of GCP-V. Samples of the labels are filed in the trial master file
(TMF).

The peptide vaccine cocktail will be packaged together with Montanide ISA 51 VG and the
mixing equipment into the “mixing kit” and shipped from the Wirkstoffpeptidlabor of the
Department of Immunology, Tubingen to the pharmacy of the participating center. Shipment
will be documented according to standard operation procedures (SOP). The “mixing kit” will be
shipped using isolated packaging with an automated temperature control system, whose
logging data have to be returned to the Wirkstoffpeptidlabor of the Department of Immunology
together with the acknowledgement of receipt after delivery of the consignment. The device
will be read out to document the correct storage temperatures during shipment. Data will be
documented according to SOP. The shipment will be performed by an associate of the

Wirkstoffpeptidlabor of the Department of Immunology, Tubingen.

5.3.2. Montanide ISA 51 VG

Montanide ISA 51 VG is packed by Seppic and Elaiapharm. Montanide will be packaged
together with the peptide cocktail and the mixing equipment into the “mixing kit” and shipped
from the Wirkstoffpeptidlabor of the Department of Immunology, Tubingen to the pharmacy of

the participating center, as described above.

5.4. Storage of the Investigational Medicinal Product

Trial medication will be stored at the pharmacy of the participating center and must be kept in
a locked area with access restricted to designated trial staff. The “mixing kit” including the
peptide cocktail and Montanide ISA 51 VG must be stored in accordance with manufacturer’s
instructions at -20°C and dry. The investigator must ensure that the investigational products
are stored according to the sponsor’s instructions (temperature, light and humidity) and should
control the integrity of the packaging upon receipt. If concerns about the quality or appearance
of the investigational products arise, the products may not be dispensed. In this case, the

principal investigator must be contacted immediately.
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5.5. Drug Accountability, Therapy Compliance and Disposal

The investigator or the site personnel will keep an account of the trial medication and
acknowledge the receipt of all shipments of the trial medication. Trial medication will be ordered
by the investigator and delivered by the Wirkstoffpeptidlabor to the pharmacy of the
participating center. The investigator will document the date of dispensary, subject
identification, batch/serial numbers or other identification of trial medication. Upon completion
or termination of the study, all unused “mixing kits” have to be returned to the
Wirkstoffpeptidlabor of the Department of Immunology. The returned products must be
accompanied by adequate documentation and identified clearly with trial site and patient
number. The return of any unused study medication must be coordinated by the responsible
study monitor/study nurse/pharmacy. Empty packaging does not have to be returned. The
disposal is in the responsibility of the study center according to the German laws and local and
institutional guidelines and procedures for litter disposal.

In case of SAEs related to the vaccination peptides or adjuvant, the study medication will be
returned to the Wirkstoffpeptidlabor of the Department of Immunology, Tubingen for further

analysis. The returns will be documented according to SOP.

The returned charges will be locked and deleted according to SOP. A declassification of a drug
for clinical use for an application in in vitro research experiments is not touched by the
declaration. This declassification will be documented. Unused charges of vaccination peptides
will be returned to the Wirkstoffpeptidlabor of the Department of Immunology, Tubingen and

will be stored.
All waste will be discharged according to German waste laws (date of issue 27.09.1994).

The IMP CoVac-1 may only be applied to subjects included in the P-pVAC-SARS-CoV-2 trial.
Other individuals must not receive peptides produced for the P-pVAC-SARS-CoV-2 trial.

Investigational products must be dispensed only by trained and authorized personnel
according to legal regulations. Physicians outside the study facility may not apply the study

drugs.

5.6. Method of Treatment Assignment

After screening and enrolment, volunteers will be assigned to treatment with CoVac-1.
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5.7. Dose Schedule

The CoVac-1 vaccine (500 pl) will be administered subcutaneously. Emulsification will be
performed by the pharmacy of the participating center according to the “Anmischanleitung
Montanide-Emulsion” provided with the “Mixing Kit” by the Wirkstoffpeptidlabor of the
Department of Immunology Tubingen. Final vaccine drug product has to be stored at room
temperature and to be administered within 24 h after mixing of the components. For
qualification of the pharmacy and study center staff regarding ordering and mixing of the
peptide vaccine cocktail with Montanide ISA 51 VG, a controlled dry run process will be

performed.

The mixing of the peptide vaccine cocktail and Montanide ISA 51 VG will be performed by local
pharmacy and the investigator will be provided with a syringe containing the final drug product
CoVac-1. A subcutaneous injection of 500 ul (approx. 250 ug per peptide, 50ug XS15) will be

applied. A single vaccination per patient will be conducted.

Vaccination instruction

Peptide vaccines should be injected into the skin at the lower part of the abdomen of the
volunteers. The site of vaccination (right or left) will be determined by the investigator. At
investigators discretion antihistamins such as 4 mg dimetindene can be applied as i.v. injection

or infusion about 30 minutes prior to application of the vaccine.

5.71. Dose modifications for peptide vaccine

No dose modification is planned in this trial.

5.7.2. Side effects
5.7.2.1. Side effects of peptide vaccination

Peptide vaccination is generally well tolerated. Mild reactions at local vaccination sites are the
most common side effects, followed by fatigue'%?''2, Peptide vaccination can lead to immediate
anaphylactic reactions with elevation of heart rate, hyperhidrosis and subjective feeling of
dizziness, in rare cases with concomitant drop in blood pressure®® 82192, Cutaneous erythema
at the vaccination site was observed more frequently and may persist for up to five weeks.
Also, there is a risk of granuloma formation. Some of the patients reported one episode of fever

not lasting more than two days. No grade Ill or |V toxicities were observed in former peptide
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vaccination studies, including an early trial with a peptide based malaria vaccine, which only
reported mild local reactions in approximately 50% of volunteers®3% 192 Furthermore, no signs
for the development of antibody-dependent enhancement (ADE) was reported. Of note, side

effects in the reported studies are most likely attributable to the applied adjuvants.

In our ongoing iIVAC-CLLO1 study using peptide cocktails, most of the patients experienced
mild local skin reactions at the vaccination site. No anaphylactic or allergic reaction, or other

AE related to the peptide vaccine was observed.

Preliminary safety results of volunteers (n = 12) in part | of the P-pVAC-SARS-CoV-2 study
showed as intended and expected developed a local granuloma at injection site in all
volunteers (100%). Further local injection site adverse events included transient erythema
(100%), swelling (100%), itching (83%), pain (58%) and skin ulceration (8%). Until day 28 no
relevant systemic side effects, especially no fever or other inflammatory reactions were
reported. No allergic reactions were observed. In some participants fatigue (25%), headache

(16%), nausea (16%), myalgia (8%) and arthralgia (8%) were reported.

In the P-pVAC-SARS-CoV-2 study, patients will be monitored for heart rate, blood pressure,
temperature and subjective well-being after vaccination for at least 2 hours. The volunteers will
be discharged after documentation of these parameters. More detailed information on CoVac-

1 vaccine peptides is provided with the current IB (Version 1.0).
5.7.2.2. Side effects of XS15

The TLR 1/2 ligand XS15 will be administered subcutaneously together with the SARS-CoV-2
specific peptides emulsified in Montanide ISA 51 VG. XS15 was never used in a clinical trial
before. Common side effects of other TLR ligands used for peptide vaccination are reported
to be usually mild, comprising local skin reactions, fatigue, flu-like symptoms like fever,
muscular pain and ague. TLR ligands can worsen pre-existing autoinflammatory skin

disorders.

Previous application of XS15 in a healthy volunteer and cancer patients (within the scope of
individual healing attempts) did, besides local reactions at the vaccination site including
formation of granuloma, not cause relevant systemic side effects, in particular no allergic or
anaphylactic reactions. More detailed information on XS15 is provided with the current IB (1.0.
27 May 2020).

5.7.2.3. Side effects of Montanide ISA 51 VG

Montanide ISA51 is an oil adjuvant suitable for human injection that will be administered
together with the SARS-CoV-2 specific peptides and XS15 subcutaneously. Montanide ISA 51

VG was used as an adjuvant in more than 100 peptide vaccination. Most common side effects
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are injection site reaction (68%) including granuloma development, fatigue (54%), fever (41%),
gastrointestinal disorders (32%) and injection site or local erythema (28%)%°. In general, the
observed AEs from controlled trials involving non-healthy as well as healthy individuals were
mild to moderate in intensity. Further side effects rarely reported were erythema nodosum

(2/36 patients, 5%)'"® and the development of sterile abscesses at injection site (10%)8°".

More detailed information on Montanide ISA 51 VG is provided with the current IB (Version
3291/GB/03/June 2019).
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6. Study Procedures and Examination Method

This study will consist of the following consecutive phases: Study entry, vaccination/treatment

and follow-up. Time-points and trial procedures are listed in Table 1.

6.1. Study Entry
6.1.1. Volunteer’s Informed Consent

Subjects are informed both in writing and verbally by the investigator before any study-specific
procedure is performed. Each volunteer will be informed about the modalities of the clinical
study in accordance with the provided volunteer information. The volunteer is given sufficient
time (= 24 h) to consider participation in the clinical trial and to ask for additional advise if
needed. Informed consent from the volunteer will be obtained using a form approved by the
responsible EC. The volunteer and informing investigator must each personally date and sign
the informed consent form containing an integrated declaration on data privacy protection. The
original signed document will be part of the investigator’s site file and retained with it, a copy
including the insurance policy of the trial will be handed to the volunteer. The informed consent

process is documented in the volunteer records.
6.1.2. Screening

Screening will be performed within one week (7 days) prior to the administration of the CoVac-
1 vaccine. After having signed the informed consent form, volunteers will undergo all
assessments listed below:

e Demographics

e Medical history

e Enrolment

e Vital signs

e Physical examination

e Concomitant medications

¢ Hematology (local lab)

e Blood chemistry and coagulation (local lab)

e Urine analysis (local lab)

¢ Immunoglobulins/Immunophenotype (local lab), approximately 10 ml blood

e Testing for previous or current SARS-CoV-2 infection: 5ml serum blood will be drawn

for antibody testing and a nose/throat swab* will be performed.

e HBV, HCV, HIV-1, (local lab)
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e Pregnancy test
* If screening takes more than 48 hours, throat/nose swab for SARS-CoV-2 infection must be
repeated. The vaccine can only be applied if a negative SARS-CoV-2 PCR test is available on

the day of vaccination not older than 48 hours.

The investigator will review all information obtained from the screening procedures via an
eligibility form. The investigator will confirm, in writing, whether the subject fulfils all criteria for
eligibility. Volunteers who fulfil all the inclusion criteria and none of the exclusion criteria will be
eligible to participate in the trial. Screening failures, i.e. screened volunteers not in compliance
with all criteria, are to be excluded and the reason will be recorded in the volunteer records.

Information of volunteer's trial participation can be provided to the volunteer’s general

practitioner if the volunteer agrees.
6.1.3. Enrolment
A volunteer is considered for screening when he or she has signed the Informed Consent form.

In case of confirmation of volunteer’s eligibility (volunteers must meet all inclusion criteria and
must not meet any exclusion criteria), volunteer will be registered under a specific Vol. ID on a
subjects log kept at the trial site. Only these volunteers are enrolled in the study, all others are

assessed as screening failures.
The study is open-label.
6.1.4. Randomisation
No randomisation will be done in this clinical trial.
6.1.5. Concomitant Medication and Treatments

Relevant additional medications and treatments administered to the subjects on entry to the
trial or at any time during the trial are regarded as concomitant medications and treatments

and must be documented on the appropriate pages of the CRF.
6.1.6. Permitted Prior and Concomitant Medications and Treatments

The following concomitant medications and treatments are permitted during the trial.
Part I: No concomitant medication, apart from contraception for FCBP.

Part Il : Any concomitant medication (already applied at screening) for e.g. other diseases are

allowed except for medications stated in section 6.1.7.
6.1.7. Prohibited Prior and Concomitant Medications and Treatments

The following concomitant medications and treatments are prohibited during the trial:
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e Immunosuppressive agents apart from (< 10 mg prednisolone or equivalent)

¢ During the trial, other vaccinations or non-urgent medical interventions are prohibited.
Initiation of new medications, regardless of indication must be discussed with the

investigator and must be noted on the participant’s record.

6.1.8. Contraception

Within this study, all FCBP must have a negative pregnancy test < 7 days prior initiation of
study treatment. A FCBP is defined as any female who does not meet the criteria of non-

childbearing potential. These are as follows:

e documented hysterectomy, bilateral oophorectomy (ovarectomy), or bilateral tubal

ligation

e post-menopausal (a practical definition accepts menopause = 1 year without menses
with an appropriate clinical profile, e.g. age > 45 years in the absence of hormone
replacement therapy (HRT). In questionable cases, the subject must have a follicle

stimulating hormone (FSH) value > 40 mlU/ml and an estradiol value < 40pg/ml.

Sexually active men and women of child-bearing potential must use two methods of reliable
contraception including one highly effective (Pearl Index < 1) and one additional effective
(barrier) method as described below maintained for up to 3 months after the last dose of

study therapy.
The following contraceptive methods with a Pearl Index < 1 are regarded as highly-effective:
e oral hormonal contraception (‘pill’)

Please note: in case that its efficacy is impaired during the trial, e.g. due to vomiting and

diarrhoea, additional/other methods as listed below are required to assure adequate safety
e dermal hormonal contraception/contraceptive plaster
e vaginal hormonal contraception (NuvaRing®)
¢ long-acting injectable contraceptives/implants that release progesterone (Implanon®)
¢ tubal ligation (female sterilization)
¢ intrauterine devices that release hormones (hormone spiral)
e double barrier methods

e partner’s vasectomy
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Additional effective (barrier) methods are:
e male condom
e diaphragm/cervical cap

The following contraceptive methods are not regarded as safe: condom plus spermicide,
simple barrier methods (vaginal pessaries, condom, female condoms), copper spirals,

rhythm/basal temperature method and withdrawal method (coitus interruptus).

6.2. Vaccination Phase

Vaccination phase begins as soon as possible (within 7 days) after screening and confirmation
of patient’s eligibility. If screening takes more than 48 hours, throat/nose swab for SARS-CoV-
2 infection must be repeated. The vaccine can only be applied if a negative SARS-CoV-2 PCR

test is available on the day of vaccination not older than 48 hours.

Peptide vaccines should be injected into the skin at the lower part of the abdomen of the
patients. The site of vaccination (right or left) will be determined by the investigator and

documented.

To minimize the risk for severe and unexpected side effects for subjects included in the study,
all participants will be monitored for at least two hours after vaccination, including close
monitoring of heart rate, blood pressure, temperature, oxygen saturation and subjective well-
being. Each monitoring unit must be equipped with a crash cart and an intensive care team

should be on standby.

Treatment and monitoring of the first volunteer are performed in an in-patient setting with
access to intensive care for 24h. Close monitoring (every 30 minutes vital parameters) will be
performed for the first four hours after vaccination. Thereafter, monitoring is performed at
hourly intervals until 6 hours after vaccination. Thereafter every 3 hours until 24 hours after

application of the vaccine.
6.2.1. Visit 1 (Vaccination) (Day 1)
e Signs/symptoms, baseline

¢ Vital signs, close monitoring after vaccination (blood pressure, temperature, heart rate

and oxygen saturation every 30 minutes for at least 2 hours)
e Physical examination, baseline

e Assessment of concomitant medications
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e AE assessment
e Hematology and blood chemistry (local lab), approximately 10 ml blood
e Vaccination (section 5.7)
e T-cell response, baseline obtained before vaccination, approximately 60 ml blood
e Serological response, baseline obtained before vaccination, approximately 15 ml blood
6.2.2. Visit 2 (Day 7 +/- 1)
e Signs/symptoms, as assessed on volunteer’s diary and visit
e Vital signs,
e Physical examination, including investigation of vaccination side
e Assessment of concomitant medications
e AE assessment
e Hematology and blood chemistry (local lab), approximately 10 ml blood
e T-cell response, approximately 60 ml blood
e Serological response, approximately 15 ml blood
6.2.3. Visit 3 (Day 14 +/- 1)
¢ Signs/symptoms, as assessed on volunteer’s diary and visit
e Vital signs,
e Physical examination, including investigation of vaccination side
e Assessment of concomitant medications
e AE assessment
¢ Hematology and blood chemistry (local lab), approximately 10 ml blood
e T-cell response, approximately 60 ml blood
e Serological response, approximately 15 ml blood
6.2.4. Visit 4 (Interim safety) (Day 28 +/- 2)
e Signs/symptoms, as assessed on volunteer’s diary and visit
e Vital signs,

e Physical examination, including investigation of vaccination side
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e Assessment of concomitant medications
e AE assessment
e Hematology and blood chemistry (local lab), approximately 10 ml blood
e T-cell response, approximately 60 ml blood
e Serological response, approximately 15 ml blood
6.2.5. Visit 5 (End of Safety follow-up = EOSf)
e Signs/symptoms, as assessed on volunteer’s diary and visit
e Vital signs,
e Physical examination, including investigation of vaccination side
e Assessment of concomitant medications
e AE assessments
e Hematology and blood chemistry (local lab), approximately 10 ml blood
e T- cell response, approximately 60 ml blood
e Serological response, approximately 15 ml blood
6.2.6. Visit 6-7 (Follow-up) (Month 3 and 6 +/- 7 days)
¢ Medical history, anamnestic evaluation of SARS-CoV-2 specific symptoms
e T-cell response, approximately 60 ml blood
e Serological response, approximately 15 ml blood
6.2.7. Volunteer’s diary/card

Each patient included in the P-pVac-SARS-CoV-2 study will receive a volunteer’s card, which
states that he/she is participating in the study (Appendix 13.4). This will also include a 24h
emergency contact number. Furthermore, each patient will be provided with a volunteer’s diary

to note their symptoms daily (Appendix 13.3)
6.2.8. Unscheduled Visit

Subjects may contact the investigator at any time for an unscheduled phone or on-site visit
should they experience clinical symptoms or signs following injection. At all unscheduled visits,
the following minimum assessment will be performed: Questions concerning the history of the

presentillness as well as the subject’s general health and lifestyle. Findings resulting in (S)AEs
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will be documented and reported as indicated. All other symptoms/signs will be reported on

the next scheduled visit on eCRF.

Upon occurrence of symptoms characteristic of SARS-CoV-2 (i. e. cough, fever (cut-off
>39°C), loss of taste and smell, limb pain) at any time until day 56, subjects are supposed to
get in touch with the investigator. Investigator will initiate SARS-CoV-2 testing for the volunteer
(nose or mouth swab followed by PCR per institutional guidelines). If the test is positive,
patients should be treated per investigators discretion. Positive results must be recorded as
an AESI (section 9.1.4). Negative results will be followed by a second testing = 24h later. Only
upon the second negative test, patients are considered negative, all others must be reported

as positive.

If participants are positively tested for SARS-CoV-2, all accompanying symptoms and

treatments (e.g. hospitalisation, ICU) are recorded

Medically attended AEs and all SAEs will be recorded, and concomitant medication or
vaccination will be noted. After identifying the history of the present iliness and performing
corresponding exams or laboratory tests, the investigator will decide on the best course of

treatment according to standard medical practice.

6.3. Assessment of Efficacy

6.3.1. Efficacy Parameters

Immunological Efficacy:

Induction of SARS-CoV-2-specific CD8"and CD4* T cells is evaluated using:

. IFN-y ELISPOT

o Intracellular cytokine staining for TNF and IFN-y

Induction of SARS-CoV-2 specific antibodies:

o ELISA
6.3.2. Methods and Timing for Assessing, Recording, and Analysing of

Efficacy Parameters

Immunological Efficacy:
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Serial measurements of immunological efficacy will be performed prior to peptide vaccination
(V1), and V2, V3, V4, at the end of study visit and the follow up visits as outlined in table 1. All
scheduled visits have a + 1 day window unless otherwise stated. 75ml peripheral blood (60 ml
Na*-heparin and 15 ml serum) for immunological assays will be obtained prior to vaccination
as indicated in table 1. Immunological assays will be performed in the Department of
Immunology or the Immunopathological Laboratory, Department of Internal Medicine,

University Hospital Tuebingen based on standard SOPs.

Amplification of SARS-COV-2-specific T cells:

PBMCs from volunteers are pulsed the respective peptide and cultured for 12 days adding IL-

2 ondays 3, 5, and 7. Peptide stimulated PBMCs are analyzed by enzyme-linked immunospot
(ELISPQOT) assay on day 12 or by flow cytometry-based tetramer and intracellular cytokine

staining as described below.

IFN-y ELISPOT assay

IFN-y ELISPOT assays are carried out as described previously."* In brief, 96-well

nitrocellulose plates are coated with anti-IFN-y. Plates are blocked and PBMCs (ex vivo or
after T-cell amplification as described above) are distributed to the wells and re-stimulated with
HLA class Il peptides. Cytokine staining is performed after incubation period. Analysis is
performed according to manufacturer’s instructions. Spots are counted using an Immunospot
analyzer (according to the cancer immunoguiding program (CIP) guidelines)."®

To differ between vaccine induced and natural T-cell induction by SARS-CoV-2 infection we
will included, beside the T-cell epitopes included in the CoVac-1 vaccine, additional SARS-
CoV-2 T-cell epitopes defined in our preclincial work in the peptide readout .

Cellular conversion rate (CCR) is calculated by dividing the number of volunteers with an
immune response by the number of tested participants to a time point (Visit 2, 3, 4 and 5). A
volunteer is considered as having developed an immune response due to immunization if ex
vivo IFN-y ELISPOT assay is positive (as described above) and the spot count is at least 2-

fold higher than the baseline assay (Visit 1).

Intracellular IEFN-y and TNF staining

The frequency and functionality of peptide-specific CD8* T cells is analyzed by intracellular
IFN-y or TNF staining as described previously.''* ¢ PBMCs are pulsed with individual peptide

and incubated in the presence of Brefeldin A and GolgiStop. Cells are labeled using
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Cytofix/Cytoperm, CD8, CD4, TNF and IFN-y coupled to fluorochromes. Samples are

evaluated on a FACS analyzer.

Enzyme-linked immunosorbent assay (ELISA)

To identify SARS-CoV-2 antibody responses induced by the vaccine, ELISA assays will be
performed using serum samples (15 ml serum tube) obtained at the time points described in
Table 1. Specific antibodies against the seven SARS-CoV-2 T-cell epitopes will be assessed
by ELISA assay at the Department of Immunology, Tubingen. To differ between vaccine
induced antibody response additional standard Elecsys® Anti-SARS-CoV-2 assay supplied by
F. Hoffmann-La Roche AG, Basel, Switzerland or ADVIA Centaur SARS-CoV-2 Total (COV2T)
(Siemens Healthcare Diagnostics GmbH) will be performed at central laboratory of the

University Hospital Tuebingen.

Occurrence or relevant (=2-fold) increase of SARS-CoV-2 specific IgG antibodies compared
to baseline are considered as positive.

In the unlikely event of antibody induction by the CoVaC-1 vaccine, neutralization capacity of
antibodies will be assessed by SARS-CoV-2 Pseudovirus Neutralization Assay (CD, Creative

Diagnostics®)

6.4. Assessment of Safety

6.4.1. Safety parameters

(Serious) Adverse Events (see section 9)

e Vital signs: pulse, blood pressure, temperature, and weight

e Physical examination including inspection of the vaccination side

¢ Clinical laboratory evaluations:
Hematology: white blood cell (WBC), hemoglobin (Hb), platelet count, absolute
neutrophil count (ANC), absolute lymphocyte count (ALC)
Chemistry: AP, total bilirubin, AST/ SGOT, ALT/ SGPT, LDH, and uric acid, CRP,
sodium, potassium, calcium, blood urea nitrogen, creatinine, glucose, C-reactive
protein

e Concomitant medications

e (S)AEs by NCI CTCAE Version 5.0 and as in appendix 14.5
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6.4.2. Methods and Timing for Assessing, Recording, and Analysing Safety

Parameters

Serial measurements of safety will be performed at screening and at scheduled intervals
throughout the duration of the study as outlined in table 1. All scheduled visits have a + 1 day
window unless otherwise stated. Abnormalities will be captured as protocol deviations. Lab
abnormalities grade 1-2 are only considered AE if they fulfill one of the following criteria:

e Accompanied by clinical symptoms.

¢ Requiring a change in concomitant therapy (e.g. addition or change in a concomitant

medication, therapy or treatment).

All Grade 3-4 laboratory abnormalities fulfilling the criteria for an SAE will be reported as SAEs
and will be recorded on the AE pages of the CRF; however, those that are not deemed by the
investigator to be part of a diagnosis or syndrome will not be reported to the Health Authorities
in an expedited manner. Cause of death is to be recorded in the CRF and the subject’s medical

record.

6.5. Vaccination holding rules

Safety holding rules for each subject will apply throughout the study period until interim safety
analysis (V4). Vaccination of further study subjects in the consecutive study phase will not
occur until a safety review has been conducted by the DSMB and only by approval a holding
rule can be resolved. If a holding rule is activated, the PI will inform the Sponsor within 48

hours. The Sponsor will inform the responsible authorities (PEI and EC).

If the DSMB permits the resumption of injections, a formal request with pertinent data must be
submitted to ECs and PEI. The discontinuation of a holding rule should be communicated to

all entities in the same manner and timeframe as described above.
The DSMB safety review will consider:
e The relationship of the AE or SAE to the vaccine or other possible causes of the event.

e If appropriate, additional screening or laboratory testing for other volunteers to identify
those who may develop similar symptoms and alterations to the current informed

consent form will be discussed.

All injected volunteers will be followed for safety until resolution or stabilization (if determined

to be chronic sequelae) of their AE.

The holding rules are as follow:
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6.6.

Solicited local ADRs: If more than 30% of injections are followed by Grade =3 solicited
swelling or pain or Grade 4 redness (first occurrence at any time after vaccination)and
persisting at Grade 3 (swelling or pain)/4 (redness) for > 48 h to maximum 72 hours

depending upon symptom severity and kinetics.

Solicited systemic AEs: If more than 25% of injections are followed by Grade 3 solicited
systemic AE beginning within 3 days after study injection (day of injection and 2
subsequent days) and persisting at Grade = 3 for > 48 h to maximum 72 hours

depending upon symptom severity and kinetics.

Unsolicited AEs: If more than 25% of volunteers develop a Grade = 3 unsolicited AE
(including laboratory AE and physical observations) that is considered probably or
definitely related to injection and persists at Grade 3 for > 48 to maximum 72 hours

depending upon symptom severity and kinetics.

A suspected unexpected serious adverse drug reaction (SUSAR) occurs that is life-

threatening or results in death.

Premature termination of clinical trial for a trial subject

Reasons for premature termination of trial for an individual trial subject are:

1.

2.

3.

4.

Death
Withdrawal of consent
Volunteer lost to follow-up

For women, in case of pregnancy

The PI decides about withdrawal of subjects from ftrial treatment in case of occurrence of

criteria mentioned above. In all cases, the reason for withdrawal must be recorded in the CRF

and in the subject’s medical records. In case of withdrawal of a subject at his/ her own request,

the reason should be determined and documented.

All examinations scheduled for the last trial day will be performed and documented as far as

possible, subject to consent of the volunteer. Subjects will enter the regular follow-up of the

trial, unless the subject has withdrawn his/her consent to any further study-related procedure.

If a subject is withdrawn from all trial-related procedures (including follow-up visits) e.g. at

his/her own request, this will not result in any disadvantages for the volunteer.
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All ongoing Adverse Events (AEs)/ Serious Adverse Events (SAEs) of withdrawn subjects have
to be followed-up until no more signs and symptoms are verifiable or the subject is on stable
condition.

Premature termination should be avoided. In case of a premature termination of study,
reasons/circumstances and if applicable the final status have to be documented. If volunteers

do not withdraw the consent for further follow-up, they should be followed-up as planned.

6.7. Premature closure of a trial site
Premature closure of a trial site has to be considered if:

e The recruitment rate is not sufficient
e The conduct of the study is not compliant with the protocol or the legal regulations, or
e The data quality is not sufficient

The premature closure of a site will be decided by the sponsor.

Site principal investigators may terminate his/her participation in the study. If this occurs they
should provide a written statement of the reasons for terminating participation and must provide

the sponsor with all available and up-to-date study data.

The sponsor may also decide to terminate participation of an investigator or study centre for

the following reasons:

e Breach of agreement

e Serious non-compliance to protocol or the legal regulations

e Insufficient volunteer recruitment
If a participating center closes, or is closed, prior to termination of the whole trial, the sponsor
expects that data from volunteers already entered into the trial will be reported as per protocol.
Details on further treatment and follow-up of volunteers on study have to be discussed with the

site principal investigator.

6.8. Premature termination of the trial

The trial may be prematurely terminated, if in the opinion of the sponsor and coordinating
investigator, there is sufficient reasonable cause. Written notification documenting the reason

for study termination will be provided to the investigators.

In case of the following situations a premature termination of the trial has to be considered:
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e Observation of one SAE associated with administration of CoVac-1 (Statistical
Stopping rule of the study)

e Serious adverse drug reactions / not justifiable toxicity

e Substantial changes in risk-benefit considerations

e New insights from other trials

e Insufficient efficacy

e Insufficient recruitment rate

The DSMB will monitor the study conduct and the safety aspects of the trial on a regular basis,
and will give recommendations to the coordinating investigator/ the sponsor whether to stop
the trial or to change the trial protocol. The sponsor will then decide on the actions to be taken.
According to the German drug law (§42a), the trial may be suspended or prematurely

terminated by decision of the competent authority (PEI).

6.9. Follow Up

Volunteers will be followed for up to 4 months after EOSf. Thereafter patients may be contacted

by phone call/e-mail to assess infection with SARS-CoV-2.

6.10. End of Study for Subjects

The end of Study for a subject enrolled in this trial is defined as the last study visit.
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7. Quality control and Quality assurance
7.1. Risk-based approach

During protocol development, processes and data that are critical to ensure human subject

protection and the reliability of trial results were identified.

The identified risks were evaluated against existing risk controls by considering:
e The likelihood of errors occurring
e The extent to which such errors would be detectable

e The impact of such errors on human subject protection and reliability of trial results.

In case of unacceptable risks, risk reduction activities were defined and incorporated e.g. in

the protocol, monitoring plan and agreements.

Results will be communicated to those who are involved in or affected by such activities.

The sponsor periodically reviews risk control measures to ascertain whether the implemented
activities remain effective and relevant, taking into account emerging knowledge and

experience.

7.2. Monitoring

Monitoring for this study is provided by the Zentrum fiir Klinische Studien Tuebingen (ZKS
Tuebingen). The monitoring will be conducted according to ZKS Tuebingen Internal Standard
Operating Procedures (SOPs) and a dedicated monitoring manual for the study. The
monitoring timelines include, for all centres, initiation visit, regular monitor visits during the
course of the trial as well as a close out visit. Usually, monitoring will end with the last visit after
full documentation of the last volunteer enrolled (close out visit). All investigators agree that
the monitors regularly visit the trial site, assure that the monitors will receive appropriate
support in their activities and will have access to all trial-related documents.
The aims of the monitoring visits are as follows:

e  Check informed consent documents

e Monitor trial subject safety (occurrence and documentation/reporting of Serious

Adverse Events (SAEs) and Adverse Events (AEs)).

e Check completeness and accuracy of entries on the CRFs.
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e Validate entries on the CRFs against those in the source documents (source data
verification (SDV)).

e  Check the Drug Account

e Check the storage conditions of the IMP

e Evaluate the progress of the trial

o Evaluate compliance with the trial protocol

e Assess whether the trial is being performed according to GCP at the trial site

e Discuss with the investigator aspects of trial conduct and any deficiencies found

e A monitoring visit report is prepared for each visit describing the progress of the clinical

trial and any problems

7.3. Audits/ Inspections

In addition to the monitoring activities, audits can be conducted by the sponsor or assigned
auditors. These audits may include checking the whole course of the study, documentation,

trial centre, investigators and the monitor.

The competent regulatory authorities may also conduct inspections.

With his/her participation in the study, the investigator agrees to support the activities of the
auditor/inspector, provide her/him with direct access to the source documents, study
documentation and give her/him the opportunity to audit/inspect the study site, laboratory

facilities, storage of the investigational product, etc.

7.4. Documentation: Collection, Handling, Storage and Archiving of Data
7.4.1. Case Report Form

The trial Case Report Form (CRF) is the primary data collection instrument for the trial. All data

requested on the CRF must be recorded. All missing data must be explained.

For this project, electronic Case Report Forms (eCRFs) will be used. The Clinical Data
Management System [secuTrial “SecuTrial’] will be used for data capture, processing and
storage of study data. Data entry is performed at the investigational site by clinical staff after
having received training and a user manual for the electronic CRF. Training and the user
manual will detail procedures to be followed in case of technical problems. Queries resulting

from edit checks and/or data verification procedures will be posted electronically in the eCRF.
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The Clinical Trial Data Management System (CDMS) is validated and changes are tracked via
an audit trail.

The correctness of entries in eCRFs will be confirmed by dated signature of an authorized
investigator. The Principal investigator is responsible for ensuring that all sections of the eCRF
are completed correctly and that entries can be verified against source data. The Principal
investigator has to verify the eCRFs via dated electronic signature after completion of the
eCRF.

7.4.2. Source Data

Source data is all information, original records of clinical findings, observations or other
activities in a clinical trial necessary for the reconstruction and evaluation of the trial. Source
data are contained in source documents. Examples of these original documents and data
records include: hospital records, clinical and office charts, laboratory notes, memoranda,
volunteers’ diaries or evaluation checklists, pharmacy dispensing records, recorded data from
automated instruments, copies or transcriptions certified after verification as being accurate
and complete, x-rays, CTs, MRIs, ultrasound reports, volunteer files, and records kept at the
pharmacy, at the laboratories, and at medico-technical departments involved in the clinical

trial.

7.4.3. Data Handling

Authorized clinical staff at the investigational site will enter the data into the eCRF using an
access controlled, audit-trailed, ICH/GCP compliant, validated system. Entered data will be
subjected to plausibility checks directly implemented in the eCRF, monitoring and medical
review. Implausible or missing data will be queried. Database lock will be performed after

completion of data entry, data cleaning and a final data review.

7.4.4. Preparation/Handling/Storage/Accountability of biological samples

Biological samples collected under this protocol may be used in accordance with the study
informed consent form to conduct protocol related safety and immunogenicity evaluations,
exploratory laboratory evaluations related to the SARS-CoV-2 infection the vaccine was
designed to prevent, exploratory laboratory evaluations related to vaccine research in general
and for research assay validation. All biological samples obtained within the study will be

identified solely by means of the individual identification code (Patient ID). Samples will be
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either processed directly or for PBMC and serum samples for immunogenicity analysis stored
until further analyses. Storage of biological samples on a computer will be done in accordance
with local data protection law and will be handled in strictest confidence. For protection of these
data, organizational procedures are implemented to prevent distribution of data to
unauthorized persons. The appropriate regulations of local data legislation will be fulfilled in its
entirety. Samples are stored at the Department of Immunology, Tuebingen. Only investigators
or their designees will have access to the samples and corresponding data. Sample tracking
and preparation will be performed according to established standard operating procedures.
The biological samples will be destroyed at the latest 30 years after the end of the study. If a
study subject withdraws consent to participate in the study all samples taken and identifiable

are destroyed without prior analysis if requested.

7.4.5. Handling of missing data and drop outs

Missing values will be predicted based on plausible assumptions that account for the
uncertainty due to missing data. For patients with unknown status for the primary endpoint, i.e.
a volunteer without complete follow-up and without any SAE until the last known study site
contact, a detailed report on the course should be presented by the investigator and discussed
concerning probable unknown SAEs and the reasons for drop-out. If substantial reason will be
found that the person could have experienced a SAE, this will be interpreted as failure and the
recruitment should be stopped accordingly. Otherwise the safety of the person will be
interpreted as success, i.e. the subject will be interpreted to have not experienced a SAE. If
this decision cannot be precisely concluded, patient will be considered as drop-out. All missing

data or inconsistencies will be resolved by the responsible investigator.

7.4.6. Storage and Archiving of Data

According to the EU Clinical Trial Regulation 536/2014 all essential trial documents (e.g. CRF)
will be archived for at least 25 years after the trial termination. The investigator(s) will archive
all trial data (source data and Investigator Site File (ISF) including subject identification list and
relevant correspondence) according to the Guideline ICH GCP (E6) and to local law or

regulations.



Protocol

Protocol code and Short P-pVAC-SARS-CoV-2 Date/Version:08.03.2021/V1.4
Title:

8. Statistical Analyses
8.1.  Study Population Definition
8.1.1. Sample Size and Power Consideration

In this phase | study the safety/toxicity of one vaccination will be investigated. For this purpose,
it will be investigated whether the incidence of severe adverse events (SAE) associated with
administration of CoVac-1 exceeds a predetermined rate of 5% (= P1 = alternative hypothesis)
in the whole study population. Safety of the CoVac-1 vaccine is shown if no SAE (= PO = null
hypothesis) occurs in the study population. An evaluable sample size of 33 achieves 81.6%
power to detect a difference (P1-P0) of 0.0499 using a one-sided exact test based on the
binomial distribution with a target significance level of 0.05. The actual significance level
achieved by this test is 0.003. These results assume that the population proportion under the
null hypotheses (P0) is 0.0001. Assuming a dropout rate of 7.5% (percentage of subjects that
are expected to be lost at random during the course of the study and for whom no response
data concerning existence of SAE will be collected, i.e. will be treated as “missing”) the total
number of 36 subjects should be enrolled in the study in order to end up with 33 evaluable
subjects. Sample size computed using PASS 2020 (NCSS, LLC, Kaysville, Utah, USA).

8.2. Analysis Primary Variables

The occurrence of critical events (SAE) associated with administration of CoVac-1 should be
reported to the Sponsor (section 9.3.1) and documented immediately in the eCRF (within 48h).
The statistical center will evaluate the occurrence of critical events using automatized alerts of
the e(CRF) on a daily basis and distribute this information to the Sponsor/DSMB. If one critical
event will be observed, the formal statistical stopping rule of the study is reached and no further
recruitment is adequate. Otherwise the safety of the procedure will be accepted, if no out of 33

volunteers will experience a critical event.

No further statistical tests with confirmatory aim are planned.

8.3. Analysis Secondary Variables

Safety

The statistical analysis of the secondary endpoint will be done in a descriptive manner. No
statistical tests with confirmatory aim are planned. The toxicity and safety will be described by

absolute and relative frequencies using CTCAE V5.0-scoring.
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Efficacy

The rate of patients with induction of peptide-specific T-cell responses within a maximum of 56
days after vaccination will be the secondary endpoint for efficacy. T-cell responses will be

assessed as described in section 6.3.1

The rate of patients with induction of antibody responses within a maximum of 56 days after
vaccination will be the secondary endpoint for efficacy. The antibody response will be assessed

as described in section 6.3.1

8.4. Subgroup Analysis

Exploratory subgroup analyses are planned for each part (I and Il) regarding primary and

secondary endpoints.

8.5. Interim Analysis

The primary endpoint will be evaluated in a sequential manner after every consecutive included
volunteer has reached day 28. No further formal interim efficacy analysis will be performed

during the conduct of the study.

8.6. Stopping Rules

The pre-defined stopping rule for the study is reached if one critical event (SAE as defined in
section 9.1.5) associated with administration of CoVac-1 will be observed in the study

population resp. if the first critical event will be observed.

The sponsor has the right to terminate the trial prematurely if there are any relevant medical
or ethical concerns, or for reasonable administrative reasons. If such action is taken, the
reasons for terminating the trial have to be documented in detail. All volunteers who are not

considered end of study must undergo a final examination, which must be documented.
Criteria for termination of the study as a whole are:

* An unacceptable profile or incidence rate of adverse events/ adverse events of special
interest revealed in this or any other study in which at least one of the investigational

products of this trial is administered.

» Significant number of cases of death associated with the study treatment.
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* Any other factor that in the view of the sponsor constitutes an adequate reason for

terminating the study as a whole.

The Sponsor has to be informed without delay if any investigator has ethical concerns.

8.7. Biometric Report

The biometric report lies within the responsibility of the biostatistician of the clinical trial. The
sponsor has to make every effort to acquire a complete data set for statistical analysis. The

trial report has to be completed within a reasonable time.
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9. Safety
9.1. Definition of Adverse Events and Side Effects
9.1.1. Adverse Events

Any untoward clinical relevant medical occurrence in a volunteer or clinical investigation
subject to whom a pharmaceutical product had been administered and which does not
necessarily have a causal relationship with this treatment. An AE can therefore be any clinical
relevant unfavorable and unintended sign (including an abnormal laboratory finding), clinical
relevant symptom, or disease temporally associated with the use of a medicinal

(investigational) product, whether or not related to the medicinal (investigational) product.

An AE may be:

¢ New clinical relevant symptoms/ medical conditions

¢ New clinical relevant diagnosis

¢ Clinical relevant changes of laboratory parameters

¢ Diseases and medical consequences of an accident

¢ Worsening of medical conditions/ diseases existing before clinical trial start

¢ Recurrence of disease

¢ Clinical relevant increase of frequency or intensity of episodical diseases
A pre-existing disease or symptom will not be considered an AE unless there will be an
untoward change in its intensity, frequency or quality. This change will be documented by the

investigator.

In general, abnormal laboratory findings or clinical events without clinical significance (based

on the investigator’s judgement) should not be recorded as AEs.

Surgical procedures themselves are not AEs; they are therapeutic measures for conditions
that require surgery. The condition for which the surgery is required may be an AE. Planned
surgical measures permitted by the clinical trial protocol and the condition(s) leading to these
measures are not AEs, if the condition leading to the measure was present prior to inclusion

into the ftrial.

AEs are classified as "non-serious" or "serious".

9.1.2. Adverse Drug Reaction

An Adverse Drug Reaction (adverse reaction: undesirable effect) is a response to a medicinal
product which is noxious and unintended. Adverse reactions may arise from use of the product

within or outside terms of the marketing authorisation or from occupational exposure. Use
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outside the marketing authorisation includes off-label use, overdose, misuse, abuse and

medication errors.

An unexpected Adverse Drug Reaction (ADR) is a reaction which nature or severity is not

consistent with the applicable product information available for the IMP.

Expected ADRs arelisted in the appropriate reference documents, e.g. Investigator’s

Brochures; and below:

A solicited AE/ADR is a predetermined event, which may reflect safety concerns related to the
investigational product and is, at least for the local solicited AEs, expected. The solicited

ADR/AEs (local and systemic) for this study include:

Local solicited ADRs:

e Swelling at site of injection

e Erythema at site of injection

e Pain or itching at site of injection

e Formation of granuloma at the injection site
e Superficial skin ulceration

Systemic solicited AEs:

e Fever

e Chills

¢ Myalgia (described to the subject as generalized muscle aches)
¢ Arthralgia (described to the subject as generalized joint aches)
e Fatigue

e Headache

e Gastrointestinal symptoms (loss of appetite, nausea, vomiting, abdominal pain, and/or

diarrhoea)

A grading for severity of ADRs can be found in appendix 14.5 as guidance.

9.1.3. Expectedness

An ‘unexpected’ adverse event is one the nature or severity of which is not consistent with the

applicable product information, e.g. Investigator’'s Brochure (IB). Furthermore, reports which
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add significant information on specificity or severity of a known adverse reaction are counted

as ‘unexpected’ events.
9.1.4. AESI (adverse events of special interest)

An adverse event of special interest (AESI), serious or non-serious, is one of scientific and
medical concern specific to the sponsor’s product, for which ongoing monitoring and rapid
communication (< 48 hours) by the investigator to the sponsor can be appropriate. Such an
event might warrant further investigation in order to characterize and understand it. Depending
on the nature of the event, rapid communication by the trial sponsor to other parties (e.g.

regulators) might also be warranted (adapted from CIOMS 2005).

In case of the CoVac-1 vaccine in this study, AESIs include proven SARS-CoV-2 infection and
potential immune mediated diseases (pIMDs, see Appendix 14.6)"". Instructions for

management are provided in section 6.3.

With regard to trial schedule and AESI occurrence, AESIs constitute:

¢ Novel proven (PCR-based) SARS-CoV-2 infection accompanied by symptoms
¢ Novel proven (PCR-based) SARS-CoV-2 positivity without symptoms

¢ Novel potential immune mediated diseases (pIMD) according the listed diseases in
Appendix 14.6

e Formation of granuloma at the injection site

AESIs are always to be addressed as part of the patient safety report to the DSMB (section
1.4), also non-occurrence will be mentioned. Depending on the decision of DSMB, the

vaccination of further volunteers will be permanently stopped.
9.1.5. Serious Adverse Event and Serous Adverse Reaction

AEs are classified as "non-serious" or "serious".
A serious adverse event (SAE) is one that at any dose:

e Results in death.

o Is life-threatening (the term life-threatening refers to an event in which the
subject was at risk of death at the time of event and not to an event which
hypothetically might have caused death if it was more severe).

e Requires subject hospitalization or prolongation of existing hospitalization.

o Results in persistent or significant disability/ incapacity.

o Causes a congenital anomaly / birth defect.

¢ |s medically significant (e.g. suspected transmission of an infectious agent

via medicinal product). Moreover, there are other situations - such as
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important medical events that may not be immediately life threatening or
result in death or hospitalization, but may jeopardize the patient or may
require intervention to prevent one of the other outcomes listed
above.lmportant medical event [ICH E2A; EMA/155528/2018]: Examples of
such events are intensive treatment in an emergency room or at home for
allergic bronchospasm; blood dyscrasias or convulsions that do not result in
hospitalisation; development of drug dependency or drug abuse (Important

medical event terms list (MedDRA > version 23.0).

9.2. Period of Observation

For the purpose of this trial, the period of observation for collection of AEs extends from the
time of administration of the IMP until Visit 5.
All AEs that occur in the course of a clinical trial regardless of the causal relationship must be

monitored and followed up until the outcome is known or no more information is achievable.

9.3. Documentation and Reporting of Adverse Events
9.3.1. Documentation and Reporting of Adverse Events by the Investigator

The investigator must document all AEs that occur during the observation period set in this
protocol on the pages provided in the case report form. Additional instructions may be provided
in the investigator file and in the case report form itself. The following approach will be taken
for documentation:

All AEs (whether serious or non-serious) must be documented on the “adverse event” page of
the eCRF.

If the AE is serious, the investigator must complete, in addition to the “adverse event” page in
the case report form, a “serious adverse event report form” at the time when the SAE is
detected. The investigator will document the date when he/she or any employee was first
aware of the report. The initial report must be as concise as possible, including reported terms
according to “Common Terminology Criteria for Adverse Events (CTCAE)-List” (one term per
event), details of the current illness and (S) AE, severity, serious criteria as well as an
assessment of the causal relationship between the event and the trial medication.

SAE reports (initial and follow-up reports), even if they are incomplete, should be send within

24 hours upon receipt to representative of the Sponsor:
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9.3.2. Assessment of Severity and Causality

The investigator will also provide an assessment of the severity of the event according to
CTCAE criteria (Version 5.0) and causal relationship between the event and each of the
investigational products or trial procedures.

AEs and SAEs should be evaluated for severity according to the following scale:

e Grade 1 Mild; asymptomatic or mild symptoms; clinical or diagnostic observations only;
intervention not indicated.

e Grade 2 Moderate; minimal, local or noninvasive intervention indicated; limiting age-
appropriate instrumental Activities of Daily Living (ADL).

e Grade 3 Severe or medically significant but not immediately life-threatening;
hospitalization or prolongation of hospitalization indicated; disabling; limiting self care
ADL.

e Grade 4 Life-threatening consequences; urgent intervention indicated.

e Grade 5 Death related to AE.

The investigator must determine the causal relationship between the administration of IMP and

the occurrence of an AE/SAE as defined below:

Related: There is a reasonable possibility that the SAE may be related to the IMP (e.g.
favorable temporal relationship, positive dechallenge: symptoms are receding when IMP is
withdrawn or the dose reduced, positive rechallenge: symptoms are reappearing when the IMP

is reintroduced or the full dose is re-administered)

Not Related: There is no reasonable possibility that the SAE is related to the IMP (e.g. there

is a plausible alternative cause for the SAE that better explains the occurrence of the SAE)

Outcome of AEs

The outcome of an AE at the time of the last observation will be classified as:

Recovered/ All signs and symptoms of an AE disappeared without any sequels at
resolved the time of the last interrogation.

Recovering/ The intensity of signs and symptoms has been diminishing and/ or their
resolving clinical pattern has been changing up to the time of the last interrogation

in a way typical for its resolution.
Not recovered/ Signs and symptoms of an AE are mostly unchanged at the time of the

not resolved last interrogation.
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Recovered/ Actual signs and symptoms of an AE disappeared but there are sequels
resolved with related to the AE.

sequel

Fatal Resulting in death. If there are more than one AE, only the AE leading

to death (possibly related) will be characterized as ‘fatal‘.
Unknown The outcome is unknown or implausible and the information cannot be

supplemented or verified.

9.3.3. Action taken

No action will be taken with regards to the IMP as the vaccine is applied only once.

9.3.4. Sponsors Assessment of the SAEs

All SAE will be subject to a second assessment by the trial Sponsor or authorized second

assessors, e.g. Cl.

The second assessor will fill out a ‘Second Assessment Form’ for each SAE containing.
e Event serious yes/no
e Relationship between SAE and IMP/study procedure

e Expectedness of SAE according to the reference document: IB CoVac-1 peptide
vaccine V1.0 dated 22.5.2020.

e Benefit / risk assessment for the trial regarding change as a result of SAE.
9.3.5. Follow-up of Initial Report

Information not available at the time of the initial report (e.g. end date for the AE or laboratory
values received after the report) must be documented on a “Serious Adverse Event” form with
the box “Follow-up” checked under “Report type”.

All volunteers who have AEs, whether considered associated with the use of the investigational
products or not, must be monitored to determine the outcome as far as possible. The clinical
course of the AE will be followed up according to accepted standards of medical practice even
after the end of the period of observation, until a satisfactory explanation is found or the
investigator considers it medically justifiable to terminate follow-up. Should the AE result in
death, a full pathologist’s report should be supplied, if possible.

The sponsor will identify missing information for each SAE report and will require follow up
information in regular intervals from the investigators until all queries are resolved or no further

information can be reasonably expected. All responses to queries and supply of additional
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information by the investigator should follow the same reporting route and timelines as the
initial report.
9.3.6. Exception of reporting

As this is a prophylactic vaccination trial with application of CoVac-1 in healthy adults, no

exception of reporting for AEs are made.
9.3.7. Suspected Unexpected Serious Adverse Reaction (SUSAR)

SAEs that are both suspected, i.e. possibly related to IMP, and ‘unexpected’, i.e. the nature
and/ or severity of which is not consistent with the applicable product information are to be

classified as Suspected Unexpected Serious Adverse Reactions (SUSARS).

In case that either the investigator who primarily reported the SAE, or the second assessor
classify the SAE as ‘suspected’ (i.e. not as "definitely not related to IMP”) and the SAE is also

unexpected, it will be categorized as a SUSAR.

All SUSARs are subject to an expedited reporting to the responsible ethics committee(s), the

competent higher federal authority (PEI) and to all participating investigators.
9.3.8. Expedited Reporting to the Regulatory Authorities

Fatal and life-threatening SUSARs

The competent authority (PEI) and the EC responsible must be informed by the Sponsor of all

fatal or life-threatening SUSARs. This must be done immediately, at the latest seven calendar
days after becoming aware of the minimum criteria for reporting. In all cases, attempts must
be made to obtain further relevant information, which must be supplied to the competent
authority and the EC in overall charge within a further eight days. Furthermore, if a trial subject
dies, this information must be additionally passed on to the EC responsible for the region in

which the death occurred.

SUSARSs that are not fatal or life-threatening

The authority (PEI) and the EC responsible will be informed without delay by the sponsor or

Cl of all SUSARs, at the latest within 15 calendar days of becoming aware of the minimum
criteria for reporting. Further relevant details will be passed on as soon as possible.
If the information at the time of reporting is incomplete, further information to enable adequate

assessment of the case will be requested from the reporter or other available sources.
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9.4. Examination and Report of Changes in the Risk to Benefit Ratio
Without delay, and at the latest within 15 days of the decision for the need to do so, the Sponsor

/ Cl will inform the competent authority (PEI), the EC responsible of any events or factors that

could result in a review of the risk-benefit ratio of the IMP. These consist especially of:

o Individual reports of expected serious ADRs with an unexpected outcome.
o A clinically relevant increase in the rate of occurrence of expected ADRs.
o SUSARSs in trial subjects who have already completed the follow-up period of the

clinical trial ("end-of-trial visit”).

o Factors emerging in connection with trial conduct or the development of the IMP

that may affect the safety of persons concerned.
9.4.1. Reporting to Data and Safety Monitoring Board

The DSMB will be informed of all safety-relevant events by the Sponsor / Cl. An interim safety
analysis will be sent to the DSMB after completion of Part | and Part Il. The DSMB will decide
on trial continuation. Additionally, the DSMB will be informed as soon as a IMP-related
SAE/SUSAR occurs or a holding rule is reached. Meetings may be convened as conference

calls/Emails as well as in person.
9.4.2. Report to the Investigator

The Sponsor / Cl will inform investigators of all SUSARs including all relevant further

information within the periods set by the authority.

If new information becomes known that is different from the scientific information given to the

investigator, all investigators will be informed of this by the sponsor.

9.5. Interim Safety analysis

Two or more interim safety analyses will be undertaken to guide decision and whether to start
recruitment in the consecutive trial parts. Upon completion of a study part, screening will be
interrupted until safety approval of DSMB is available. The data to be evaluated by the DSMB

will include (report):
e Solicited and unsolicited AEs/ADRs, AESIs and SAEs

¢ Review and, if necessary, assessment of (S)AE relatedness to IMP
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The DSMB decision will be documented in a TMF. The information will be distributed to the
study sponsor, the drug manufacturer, all investigators/trial site and the ZKS Department

Pharmakovigilanz for information.

The interim safety analysis together with the DSMB decision and first data on immunogenicity
of CaVac-1 will be send to the authorities (PEl and ethic committee) as a substantial
amendment to gain approval for recruiting in Part Il and Ill of the planned study. After
responsible authorities approve the submitted documents, the study will continue enrolment

as planned.

9.6. Annual Safety Report

Once a year, the Sponsor / Cl will supply a report on the safety of trial subjects with all available
relevant information concerning volunteer safety during the reference period to the competent
authorities. Information required for this purpose will be made available to the ZKS by the
Sponsor/ Cl at the reporting date. This report will also be supplied to the responsible ethics
committee.

The annual safety report will be compiled according to the corresponding ICH guideline E2F
,Development Safety Update Report — DSUR*. The safety report will cover all IMPs used in
this study.

9.7. Deviations from the Protocol
Any significant deviation from the protocol will be noted.

The Pl or a nominated person will evaluate this deviation from the protocol and will decide on

the further course of the trial for the respective subject.

9.8. Reporting of Pregnancy

Maternal exposure

If a volunteers becomes pregnant during the course of the study related procedures have to

be discontinued immediately.

The outcome of any conception occurring from the date of the vaccination until 1 month after

the application should be followed up and documented.

Pregnancy itself is not regarded as an AE unless there is a suspicion that the investigational

product under study may have interfered with the effectiveness of a contraceptive medication.
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Congenital abnormalities/birth defects and spontaneous miscarriages should be reported and
handled as SAEs. Elective abortions without complications should not be handled as AEs. The
outcome of all pregnancies (spontaneous miscarriage, elective termination, ectopic pregnancy,
normal birth or congenital abnormality) should be followed up and documented even if the

patient was withdrawn from the study.

If any pregnancy or suspected pregnancy occurs in the course of the study, it must be reported
to ZKS Tuebingen, department pharmacovigilance (on behalf of sponsor) immediately by fax
(fax-number: + 49 (0)7071 29 25205) or mail (zks-pv@med.uni-tuebingen.de) on the

Pregnancy Report Form.

All pregnancies should be followed up and documented, even if the patient was withdrawn
from the study, until outcome (spontaneous miscarriage, elective termination, ectopic
pregnancy, normal birth or congenital abnormality). The outcome must be notified immediately
by the investigator to the ZKS Tuebingen, department pharmacovigilance (on behalf of

sponsor) within 24 hours of first knowledge as a follow-up to the initial report.

For any event during the pregnancy which meets a seriousness criterion, the Investigator will
also follow the procedures for reporting SAEs (complete and send the SAE form to the Sponsor
by fax within 24 hours of the Investigator's knowledge of the event).

All neonatal deaths that occur within 30 days of birth should be reported, without regard to
causality, as SAEs. In addition, any infant death at any time thereafter that the Investigator
suspects is related to the exposure to the study drug/IMPs should also be reported to the

Sponsor by facsimile within 24 hours of the Investigators' knowledge of the event.
The same timelines apply when outcome information is available.

If the female is found not to be pregnant, continuation of the volunteer within the study will be
determined by the investigator(s).

Paternal exposure

Male patients should refrain from fathering a child or donating sperm during the study and for

3 months following the vaccination.

Pregnancy of the patient’s partners is not considered to be an AE. However, the outcome of
all pregnancies (spontaneous miscarriage, elective termination, ectopic pregnancy, normal

birth or congenital abnormality) should if possible be followed up and documented.

The outcome of any conception occurring from the date of the first dose until 3 months after

the last dose should be followed up and documented.



Protocol

Protocol code and Short P-pVAC-SARS-CoV-2 Date/Version:08.03.2021/V1.4
Title:

Information on pregnancy must be collected on the “Pregnancy Reporting Form”. In order for
Sponsor or designee to collect any pregnancy surveillance information from the female partner,

the female partner must sign an informed consent form for disclosure of this information.
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10.Regulatory Consideration
10.1. Ethical Conduct of Clinical Study
10.1.1. Good Clinical Practice, Declaration of Helsinki and legal Provision

The procedures set out in this trial protocol, pertaining to the conduct, evaluation, and
documentation of this trial, are designed to ensure that all persons involved in the trial act
according to Good Clinical Practice (GCP) and the ethical principles described in the applicable

version of the Declaration of Helsinki.

10.2. Subject Information and Informed Consent

Each volunteer will be informed about the modalities of the clinical study in accordance with
the provided volunteer informed consent (IC). The volunteer is to be informed both in writing
and verbally by the investigator before any study-specific procedure is performed. The
volunteer must be given sufficient time to decide whether to participate in this comparative
study and to ask questions concerning this trial. It must also be made clear to the volunteer
that he / she can withdraw from the study at any time without giving reasons and that he / she
will not be in any way disadvantaged for this. The subject must give consent in writing. The
volunteer and informing physician must each personally date and sign the informed consent
form with an integrated declaration on data privacy protection, whereby the physician must not
sign before the volunteer. Original signed documents will be part of the investigator’s file and
retained with it. A copy of the signed informed consent document and study insurance policy
must be given to the subject. The documents must be in a language understandable to the
subject and must specify who informed the subject. The subjects will be informed as soon as
possible if new information may influence his/her decision to participate in the trial. The

communication of this informa