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12 SARS-CoV-2 Vaccine Candidates now in
Clinical Trials

12 vaccine candidates for SARS-CoV-2 have now entered clinical studies, aslisted with
Clinicaltrials.gov. The first was Shenzhen Geno-Immune Medical Institute’s pathogen-
specific artificial antigen presenting cell vaccine (aAPC), which entered aclinical study
on February 15, 2020. This was registered on March 9, 2020 on Clinicaltrials.gov. The
Institute also initiated atrial of another vaccine candidate, LV-SMENP-DC in combina-
tion with antigen-specific CTLs, on March 24, 2020.

These vaccine candidates are based on the application of various genetic technologies
to design and manufacture which has expedited their rapid entry into clinical studies.
These processes have been able to take advantage of the sequencing of the SARS-CoV-
2 genome in January along with the identification of structures of the virus such as the
Spike protein and receptor binding domain (RBD) that can serve as antigens which can
then stimulate the production of protective antibodies.

Twelve candidatesin 11 trials, registered withClinicaltrials.gov, arelisted in thetable on
the next page.

According to Biocentury there are 83 vaccine candidates in pre-clinical development.

Shenzhen Geno-immune Medical Institute
Technology: Artificial antigen presenting cell vaccine (inactivated)
Vaccine Design: Selects conserved and critical structural and protease protein
domainsto engineer lentiviral minigenesto express SARS-CoV-2 antigens.
Manufacturing: N/A
Trial: A 100 subject Phase /Il study commenced on February 15, 2020
Trial Completion: July 2023

Shenzhen Geno-immune Medical Institute

Technology: Lentiviral MinigeneVaccine (LV-SMENP) and antigen-specific CTLs

VaccineDesign: A lentiviral vector system (NHP/TY F) isused to expressviral proteins
and immune modulatory genes to modify dendritic cells (DCs) and to activate T
cells

Manufacturing: N/A

Trial: A 100 subject Phase /11 study commenced on March 24, 2020

Trial Completion: July 2023

Biontech / Pfizer

Technology: mRNA vaccine (MRNA which codes for selected target/sis taken into
cells which results in the expression or synthesis of the desired vaccine antigen)

Vaccine Design: BNT162 (asfour sub-versionsal, b1, b2, c2) (targets: Spike protein
and RBD)

M anufacturing: cell-free enzymatic reactions, lipid nanoparticle (LNP) encapsulation

Trials: A Phasel doseescalation trial hascommenced; a21 arm, 7,200 patient Phase

Contd over
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I/11 vaccine candidate selection trial of sub-versions of four
candidates, exploring safety and efficacy has commenced.
Trial Completion: January 2023

Moderna

Technology: mRNA vaccine

Vaccine Design: Encodes for a prefusion stabilized form of
the Spike protein, which is then encapsulated in lipid
nanoparticles

M anufacturing: cell-free enzymatic reaction system

Trial: A 105 subject study has commenced.

Trial Completion: Thetrial commenced on March 16 and is
expected to be completed in September 2021.

Novavax

Technology: Recombinant protein nanoparticles and Matrix-
M adjuvant

Vaccine Design: NV X-CoV 2373 (astable, prefusion protein)
and saponin-based Matrix-M adjuvant

M anufacturing: Spodoptera frugiperda expression system
(Sf9/BV), which expresseslarge properly folded proteinsand
particles

Trial: Setto commence 131 patient trial on May 15

Trial Completion: December 2020

Oxford University

Technology: Adenoviral vector vaccine

Vaccine Design: ChAdOx1 - replication-deficient chimpanzee
adenovirus Oxford 1 encoding SARS-CoV-2 Spike protein

M anufacturing: HEK 293 cell lines containing the adenoviral
Elgene

Trials: A safety, tolerability and reactogenicity Phase I/11 trial
in 1,090 subj ectscommenced onApril 23

Trial Completion: May 2021

Sinnovac Biotech

Technology: Bifidobacteriamonovalent DNA oral vaccine

Design: Anorally administered, genetically modified probiotic
bacteriawhich isdesigned to release DNA moleculesin the
gut which encode for antigenic transgenes and neutralizing
nanobodies

Manufacturing: N/A

Trial: An 144 subject safety and immunogenicity trial
commenced on April 16, to be followed by a Phase |1
component in 600 subjects.

Trial Completion: August 2020

CansSino Biologics

Technology: Adenovira vector (replication defective) vaccine

Vaccine Design: Ad5-NCoV - expresses SARS-CoV-2 Spike
protein

M anufacturing: N/A

Trials: A safety and immunogenicity, 108 subject Phase trial
commenced on March 16; an antibody response, 500 subj ect
Phasell trial commenced onApril 12

TrialsCompletion: December 2020/ January 2021

Innovio / CEPI

Technology: Adenovira vector vaccine to produce T-cell
response, delivered using electroporation

Vaccine Design: Drug INO-4800 and electroporation device
CELLECTRA 2000. The device enables intradermal
administration. INO-4800 encodesfor the SARS-Cov-2 Spike
protein

Manufacturing: N/A

Trial: A safety and immunogenicity Phasel trial in 40 subjects
commenced on April 3, with subjects having received their
first dose (day 0). Second dose follows at week 4.

Trial Completion: Interimresults expected late June 2020, with
completion by April 2021.

Continued over

NCT Number  Title Sponsors / Start Date Primary
Collaborators Completion Date
NCT04380701 [ATrial Investigating the Safety and Effects of Four BNT162 Biontech April 23,2020 Aug-20
Vaccines Against COVID-2019 in Healthy Adults
NCT04352608 [Safetyand Immunogenicity Study of Inactivated Vaccine for Sinovac Biotech April 16,2020 13-Aug-20
Prophylaxis of SARS CoV-2 Infection (COVID-19)
NCT04313127 [Phase I Clinical Trial of a COVID-19 Vaccine in 18-60 Healthy CanSino Biologics March 16, 2020 30-Dec-20
Adults and others
NCT04368988 [Evaluation of the Safety and Immunogenicity of a SARS-CoV-2 rS|Novavax May 15, 2020 31-Dec-20
(COVID-19) Nanoparticle Vaccine With/Without Matrix-M Adjuvant
NCT04341389 [APhase Il Clinical Trial to Evaluate the Recombinant Vaccine for |CanSino Biologics April 12,2020 31-Jan-21
COVID-19 (Adenovirus Vector) and others
NCT04324606 |A Studyof a Candidate COVID-19 Vaccine (COV001) University of Oxford April 23,2020 01-May
NCT04334980 [Evaluating the Safety, Tolerability and Immunogenicity of bacTRL{Symvivo April 30,2020 31-Aug-21
Spike Vaccine for Prevention of COVID-19
NCT04283461 [Safetyand Immunogenicity Study of 2019-nCoV Vaccine (NRNA-|Moderna/ NIAID March 16, 2020 20-Sep-21
1273) for Prophylaxis of SARS-CoV-2 Infection (COVID-19)
NCT04368728 [Studyto Describe the Safety, Tolerability, Immunogenicity, and |Biontech, Pfizer April 29,2020 27-Jan-23
Potential Efficacy of RNA Vaccine Candidates Against COVID-19
NCT04276896 [Immunity and Safety of Covid-19 Synthetic Minigene Vaccine Shenzhen Geno- March 24, 2020 31-Jul-23
Immune Medical
NCT04299724 [Safetyand Immunity of Covid-19 aAPC Vaccine Shenzhen Geno- February 15,2020 [31-Jul-23
Immune Medical
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Code

Bioshares Model Portfolio (11 May 2020)

Price

Price added

Recommend-

Date added

Portfolio Changes —

(current) to portfolio ation 11 May, 2020
Opthea OPT $3.020 $0.160 Spec Buy A $813 November 2014
Telix Pharmaceuticals TLX $1.500 $0.910 Spec Hold A $380 May 2019 IN:
Volpara Health Technologies |VHT $1.330 $0.375 Spec Hold A $291 June 2017 No changes
Cyclopharm CyC $1.250 $1.35 Spec Buy A $98 September 2019
Somnomed SOM $1.090 $0.94 Spec Hold B $68 January 2011 OuT:
Immutep MM $0.145 $0.320 Spec Hold A $56 March 2019 No changes
Cogstate CGS $0.320 $0.24 Spec Buy A $52 April 2019
Micro-X MX1 $0.140 $0.38 Spec Buy A $43 May 2017
Dimerix DXB $0.250 $0.09 Spec Buy A $40 December 2018
Pharmaxis PXS $0.088 $0.260 Spec Buy B $35 December 2016
Acrux ACR $0.135 $0.31 Spec Hold A $22 July 2017
Rhinomed RNO $0.080 $0.24 Spec Hold B $14 Jun-19
Stocks Removed from Bioshares Portfolio in TTM
Date removed Stock
September 2019 1AD, ALC, BCT
June 2019 Cuv
Commentary

The SARS-CoV-2 vaccine candidates now in clinical trialsmay be
confirmed as safe and possibly effective in thelatter half of 2020.
However, they may become redundant if SAR-CoV-2 mutates to
the extent that the antibodiesthe vaccinesdlicit to neutralise SARS-
CoV-2 target proteins becomeineffective. Thisisarisk.

Vaccinesthat target more than one SARS-CoV-2 proteins, such as
Biontech's BNT162 may provide more durable protection against
future mutations of SARS-CoV-2.

Another important consideration for investors to note is that the
manufacturing capacity exists to supply millions of doses has yet
to established and validated, even though fermentation systems
for genetically-engineered products confer some scalability ad-
vantages. (Some steps such as purification may be morerate limit-
ing than others.) The pairing of MRNA vaccine developer Biotech
with Pfizer, acompany with substantial resources and experience
in large scal e vaccine devel opment and manufacturing, marksthe
BNT 162 program as oneto monitor closely.
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Stock Updates

Somnomed Sales Down Over 80%
Somnomed (SOM: $1.09) finished the March quarter with $26 mil-
lionin cash, including funds raised in April.

The company announced in late March that it was raising $15.5
million at asteep discount of 60% at $0.80 per share. Theraisewas
to provide the company with sufficient funds to ride out the im-
pact of the coronavirus pandemic.

For the March quarter the company reported a reasonable result,
with sales up 9% compared to the previous corresponding period,
to $15.6 million. However, this was due to a very strong January
and February (up 17%) before the pandemicimpactin Marchwhich
saw revenue fall by 11% for that month.

On a cashflow basis, the company registered a positive cashflow
from operationsand investment (in property, plant and equi pment)
of $1.5 millionfor the quarter.

Current sales (at the end of April) for the company have fallen by
80%-85% dueto restrictionsin dental visitsand sleep clinics dur-
ing the pandemic.

The company has downsized its manufacturing and installed a
company-wide reductionin costs and sal aries. Further downsizing
may occur if the pandemic has a prolonged and severe impact on
its business.

Somnomed iscapitalised at $90 million.
Biosharesrecommendation: SpeculativeHold ClassB

Clinuvel Pharmaceuticals — Sitting on $62 Million
Clinuvel Pharmaceuticals (CUV: $22.83) is, in terms of cash re-
sources, isone of the healthiest ASX listed biotechs. At the close
of the March quarter it retained $62 million in cash.

The company recorded a positive cash flow from operations of
$2.2 million, inwhat isgenerally its second quietest period across
the year.

In the March Quarter, recei pts from customers were down 9% on
the previous corresponding period, to $5.4 million.

SalesintheMarch quarter were al from Europe. Popul ation move-
ment controlsimposed in March appear to have had some impact
on revenue.

Inthe previous December quarter, which seestheleast demand for
the company's photoprotective drug (leading into the northern
hemisphere winter), receipts from customers increased by 43% to
$3.7 million over the PCP.

Last month Clinuvel started selling its Scenesse product inthe US
with coverage now accepted by at least 30 insurers and at least
three treatment centres providing the therapy (delivered by a de-
pot injection for two months of treatment).

Inthe USthere are around 2,300 people living with EPP, the sun-
light intolerance disorder for which Clinuvel's drug Scenesse is
approved to treat. Scenesse sellsfor around €14,000 per injection,
with injections given on average around four times a year and up
tosix timesayear.

Sales can be expected to grow significantly from the addition of
the US market. However the effect from the coronavirus pandemic
will impact theinitial growth trgjectory.

Clinuvel's chairman Willem Blijdorp stated recently that Clinuvel
needs to have a minimum of two years of cash in reserve to sur-
vive any crisis. With $62 million in funds and alean spending set
up with annual costs of around $16 million, Clinuvel is securely
positioned.

Clinuvel has also taken its first major step to commercialise its
drugin China. In collaboration with HK Winhealth Pharma Group
Co, Clinuvel is seeking to supply its therapy to 10 patients with
EPP under aNamed Patient Program, whereby local subsidiesmight
be available to pay for the treatment. It is the first step of its
commercia programin China.

The company is also progressing its second application for
Scenesse in the US, that being for the treatment of vitiligo. A
formal meeting wasrecently held withthe FDA and clinical experts
to discussthe clinical development pathway for vitiligo trestment
with Scenesse in the US. Clinuvel’s objective is to file a supple-
mental NDA for the drug for treatment of vitiligo, once a pivotal
study can be completed.

Clinuvel iscapitalised at $1.13 hillion.
Bi osharesrecommendation: Hold

Cogstate Secures Funding from Multiple Sources

Cogstate (CGS: $0.32) has secured a US$2.44 million loan under
the US CoronavirusAid, Relief and Economic Security Act. The
loan can be forgiven, which meansit does not need to be repaid.

The aim of the program is to keep US employees in their jobs
during the coronavirus pandemic through the Paycheck Protec-
tion Program. Cogstate has 128 US-based staff, al of whom are
working remotely now. At least 75% of the loan needs to be used
for employee salaries.

Cogstate a so recently secured US$1.3 million in funding from the
Alzheimer's Drug Discovery Foundation. Thefunding will be used
to apply its International Shopping List Test to asmartphone. The
ADDF is €ligible to receive royalties from revenue of between
2.5%-4%.

The coronavirus pandemic provides a mixed environment for
Cogstate. There will very likely be an impact from adrop in the
commencement of clinical studies during the pandemic.

However, thereisanincreasing need now to provide remote cog-
Cont'd over
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nitive testing using the company's software, rather than the tradi-
tional pencil and paper tests such asADAS-Cog and CDR-SB. It
represents an opportunity for companies such as Cogstate to in-
troduce more computerised cognition tests that complement or
can replace the incumbent, more rudimentary tests.

Cogstate is capitalised at $54 million. The company held cash of
US$7.3 million, with US$42 millionin future work secured. Inthe
first nine months of thisyear, the company signed contractsworth
US$37.6 million, including US$10.7 millioninthe March Quarter.

Biosharesrecommendation: Speculative Buy ClassA

Correction:
In Bioshares 841, the Survival Index for Cogstate was incorrect.
Thecorrect figureis2.7.

Rhinomed to Raise $6.5 Million

Rhinomed isin the process of raising $6.5 million through afully
underwritten renounceable rights issue. The issue is being con-
ducted at $0.077 per share, which isa 2.3% discount to its 10 day
VWAP.

The company's largest shareholder, Whitney George, who cur-
rently owns 29% of the company, will be underwriting the offer.

Assuming a 50% take up in the rights issue excluding the shares
to be issued to George under his entitlement, it may see George
end up with a 39% stake in the company. However, the dedl is
subject to approval by the Australian Foreign Investment Review
Board.

George is President of Sprott Inc and CIO of Sprott Asset Man-
agement which has US$10.7 billion in funds under management.

Biosharesrecommendation: SpeculativeHold ClassB

Imugene — Well Positioned With $34 Million in Cash
Imugene (IMU: $0.029) completed the March quarter retaining
$33.7 millionin cash, after avery timely funding round in Decem-
ber last year which raised just under $25 million.

The company's Phase || HER-Vaxx trial has passed an important
review by the Independent Data Monitoring Committee, which
did not raise any safety issueswith the therapy, and recommended
that the trial continue following a risk-benefit assessment.

The trial is enrolling 68 patients with metastatic gastric cancer,
where those tumours overexpress the HER-2 protein.

The aim of the therapy is to induce patients’ immune systems to
produce their own antibodies to bind to the cancer protein, as
opposed to treatment with injected monoclonal antibodies such
as Herceptin and Perjeta.

The study is being conducted in India and Eastern Europe where
the expensive antibody therapies are not always available to pa-
tients.

Imugene plans to commence a second study this year with asimi-
lar approach, but the therapeutic vaccine will induce patients to
produce PD-1 antibody inhibitors, rather thaninjected monoclonal
PD-1 antibody therapies such as Keytruda.

The aim is not necessarily to replace these therapies, but to offer
an additional treatment approach that may result in a different
outcome than that achieved with monoclonal antibodies. In this
checkpoint inhibitor market, there are many more options with
respect to cancer indications that may benefit from such a treat-
ment. Toxicology and manufacturing has been completed with
high levels of the PD-1 antibodies shown to be generated in pre-
clinical studies.

A third clinical trial with its third technology, CF33 which is an
oncolytic virotherapy, is expected to move into Phase | studies
also this year. In combination with checkpoint inhibitors, onco-
Iytic virotherapy is believed to significantly increase the abun-
dance of checkpoint inhibitor targets asthe virus breaks up (lyses)
tumour cells.

A recent study was published showing such a benefit in a pre-
clinical model of triple negative breast cancer when CF33 was
delivered withaPD-L 1 inhibitor.

Imugeneiscapitalised at $125 million.

Biosharesrecommendation: Speculative Buy ClassB
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How Bioshares Rates Stocks

For the purpose of vauation, Bioshares divides biotech stocks into
two categories. Thefirst group are stocks with existing positive cash
flows or close to producing positive cash flows. The second group are
stocks without near term positive cash flows, history of losses, or at
early stages of commercialisation. In this second group, which are

Group B
Stocks without near term positive cash flows, history of losses, or at
early stagescommercialisation.

Speculative Buy — Class A
These stocks will have more than one technology, product or

investment in development, with perhaps those same technologies
offering multiple opportunities. These features, coupled to the
presence of alliances, partnerships and scientific advisory boards,
indicate the stock is relative less risky than other biotech stocks.
Speculative Buy — Class B

These stocks may have more than one product or opportunity, and

essentially speculative propositions, Bioshares grades them according
to relative risk within that group, to better reflect the very large
spread of risk within those stocks. For both groups, the rating “Take
Some Profits” means that investors may re-weight their holding by
selling between 25%-75% of a stock.

g:)?:lL(jSpWAi\th aistin itive cash flows or doseto produdin itive cah may even be close to market. However, they arelikely to belackingin
flows. 9 pos pr 9 pos several key areas. For example, their cash position isweak, or
Buy CMPis 20% < Fair Value management or board may need strengthening.

Speculative Buy — Class C

Accumulate CMPis10% < Fair Value .
. These stocks generally have one product in development and lack

Hold Vaue=CMP e
Lighten CMPis 10% > Fair Vaue many external validation features.
Se” CMP|SZO%> FairValue SpeCUlat|Ve HOId—ClassA or B 0rC

(CMP—Current Market Price) Sell

Corporate Subscribers: Cogstate, Bionomics, LBT Innovations, Opthea, ResApp Health, Pharmaxis, Dimerix, Adalta,
Actinogen Medical, Patrys, Cyclopharm, Emvision, Antisense Therapeutics, Heramed, | mugene, Exopharm, Immutep,
Neuroscientific Biopharmaceuticals, Invex Therapeutics

Disclaimer:

Information contained in this newsletter is not a complete analysis of every material fact respecting any company, industry or security. The opinions and estimates herein expressed represent
the current judgement of the publisher and are subject to change. Blake Industry and Market Analysis Pty Ltd (BIMA) and any of their associates, officers or staff may have interests in
securities referred to herein (Corporations Law s.849). Details contained herein have been prepared for general circulation and do not have regard to any person’s or company’s investment
objectives, financial situation and particular needs. Accordingly, no recipients should rely on any recommendation (whether express or implied) contained in this document without
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CYC, OPT,CUV,MX1,PXS,RNO,SOM. These interests can change at any time and are not additional recommendations. Holdings in stocks valued at less than $100 are not disclosed.
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