ISSN 1443-850X

Bioshares

Delivering independent investment research to investors on Australian
biotech, pharma and healthcare companies

17 September 2018

Special Report: Amplia Therapeutics

Amplia Therapeutics (ATX)

Key Financials
Share price: $0.385
Shares on issue: 41.023 M
Options on issue: 4.2395 M
Market capitalisation: $15.8 M
12 month price range:
$0.25 - $0.47

Board and Management
Robert Peach — Director
Simon Wilkinson — CEO & MD
Christian Behrenbruch — Director
Warwick Tong — Chairman
Chris Burns — Director
Andrew Cooke — Director & Co Sec

Jeff Carter — CFO

Bioshares is published by Blake Industry &
Market Analysis Pty Ltd.

Blake Industry & Market Analysis Pty Ltd
ACN 085 334 292

PO Box 193

Richmond Vic 3121

AFS Licence

No. 258032

Enquiries for Bioshares

Ph: (03) 9326 5382

Fax: (03) 9329 3350

Email: info@bioshares.com.au

David Blake - Analyst

Ph: (03) 9326 5382

Email: blake@bioshares.com.au
Mark Pachacz - Analyst

Ph: 0403 850 425

Email: pachacz@bioshares.com.au

Individual Subscriptions (48 issues/year)
$470 (Inc.GST)

Copyright 2018 Blake Industry and Market
Analysis Pty Ltd. ALL RIGHTS RESERVED.
Secondary electronic transmission, photocopying,
reproduction or quotation is strictly prohibited
without written consent of the publisher.

This report has been commissioned by

TAYLOR COLLISON

Investment Report: Amplia Therapeutics
(ASX: ATX)

Bioshares recommendation: Speculative Buy ClassB

The Preparation of this Report
The preparation of thisreport has been based on dial ogue with company management,
which provided corrections and clarifications through the drafting process.

This report has been commissioned by Taylor Collison, Level 10, 167 Macquarie St, Sydney, 2000 ATX_DTPV5



Bioshares Special Report, September 2018 — Amplia Therapeutics Page 2

Executive Summary

* In May 2018, Innate Immunotherapeutics acquired Amplia, to access two drug assets, AMP945
and AMP886. These two compounds inhibit FAK (Focal Adhesion Kinase), akinase involved with
cell adhesion processes and which has been found to have an immuno-suppressive role in fibrotic
cancers, especialy pancreatic cancer, as well as arole in fibrotic diseases.

» Amplia has been granted two families of compositions of matter patents in most major markets
separately protecting AMP945 and AMP886 with patent terms extending to 2032.

» Pancreatic cancer has climbed in the ranks as a cause of death. According to the American Cancer
Society's Cancer Facts and Figures 2017, pancreatic cancer is now estimated to be the third leading
cause of cancer-related deaths in the USA, being responsible for an estimated 43,000 or 7.2% of
cancer related deaths in 2017, with an estimated new number of cases of 53,700 in the same year.

» The American Cancer Society estimated the overall five-year surviva rates for pancreatic cancer
(al stages) stands at 7%. This figure when compared to those for prostate cancer (97%), breast
cancer (80%), kidney and renal pelvis (73%), urinary bladder (64%), and colorectum cancer (58%),
but also cancers of the liver and intra-hepatic bile duct (13%), lung and bronchus (15%), and
esophagus (12%), showsthat thereisamajor unmet need for finding better treatmentsfor pancreatic
cancer.

» Median overal survival gains for approved drugs for treating pancreatic cancer range from 5.6
months (gemcitabine), 6.2 months (erlotinib and gemcitabine), 6.7 months (gemcitabine and 5FU),
8.5 months (nab-paclitaxel), and 11.1 months (FOLFIRINOX ). While FOLFIRINOX has achieved
the greatest overall surviva gain, its safety profile is less favourable and causes a significant
deterioration in qudity of life.

* Researchers (Jiang et a) have shown that samples of pancreatic tumours from 50 patients were
found to have very high levels of FAK, being upregulated in over 80% of pancreatic tumours
compared to normal pancrestic tissue. The tumours were also found to be highly fibrotic and had
poor levels of T-cell infiltration into the tumours.

» FAK inhibitors as monotherapies have shown limited therapeutic effect. The Jiang paper in 2015
described abeneficia effect from combining checkpoint inhibitorswith FAK inhibitorsin preclinical
work, making pancreatic tumours more responsive to treatment. Most studies now underway are
combining FAK inhibitors with checkpoint inhibitors and is the approach Ampliawill be following.

» Theleading company with FAK inhibitorsin development is Verastem (Nasdag: VSTM), which has
four clinical studiesunderway in pancreatic and ovarian cancer. Amplia'slead compound, AMP945,
is amore potent inhibitor of FAK than Verastem's lead, based on preclinical data. Both AMP945
and Verastem's lead have high specificity for FAK, suggesting low off-target binding and therefore
the prospect of a good side effect profile.

» Ampliahasahighly experienced management team and board in place with which to commercialise
its oncology drug development assets.

» The short-term value creation path for the company isto move one of these compounds, AMP945,
into aPhase | study in healthy volunteersin 2H 2019. Preclinical drug developerslisted onthe ASX
with programs in oncology and fibrosis have a market value of between $23 million - $40 million.
Amplias market capitalisationis$16 million.

ATX-DTPvS
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Investment Summary

The Ampliainvestment proposition is built on five features. These are: first, the high
level of unmet need in pancreatic cancer; second, the demand from large pharmaceutical
companies for competitive, quality drug assets; third, compounds that are potentially
superior to competing compounds; fourth, potential treatment gainsthat could be achieved
from the combination of Amplia’ scompoundswith checkpoint inhibitors; and finally, the
potential for the company to leverage data from its Phase | safety study of AMP945 —
planned for 2019 —into acommercial transaction (partnering deal ).

1. Significant Unmet Need/Lack of Effective Therapeutics for Pancreatic
Cancer

Pancreatic cancer has grown in significance asa cause of death, being responsiblein the
USA for 7.2% of cancer related deathsin 2017, with an estimated annual new number of
cases of 53,700.

Current standard-of-care treatments have very poor outcomes especially for patients
diagnosed with mid and late stage disease. Whilethishighlightsadifficult disease area,
it also setsalow bar for new therapeutic options with potentially an accelerated path to
market.

2. Demand for Competitive, Quality Drug Assets

Returnsto investorsin Ampliawill depend on the demand for quality drug assets from
larger pharmaceutical companies. Amplia's AMP945 hasthe hallmarks of acompetitive,
quality drug asset.

Theseinclude: positive preclinical toxicology dataso far (with further animal toxicology
work to be completed); a mechanism of action which has novelty and which has been
explored, albeit unsuccessfully as a monotherapy by only afew other companies; high
affinity and selectivity for its target; an acceptable manufacturing profile, including
scalability; and patentswith at least 14 years of exclusivity with the potential for patent
extension.

3. Improved Target Affinity Compared to Competition

In particular, one trial result expected in December this year that has the potential to
positively influencethe value of Amplia'sassets, is Verastem's combination study of VS-
6063 with the checkpoint inhibitor (PD-L 1) drug avelumab.

Even though the trial is being conducted in ovarian cancer, any data suggestive of a
synergistic performance has the potential to translate to an increase in the value of
Amplias assets, given both companies are working on the same (FAK) target.

It should be noted that to date VS-6063 has displayed a favourable side effect profile,
being well tolerated, and delivered no serious adverse events or dose-limiting toxicity in
multipletrials.

That AMP945 has shown to have abetter target affinity and similar specificity toVS-6063
supports the outcome of a potentially improved efficacy and safety profile in clinical
studieswith AM P45, offering a'best-in-class not first-in-class' strategy.

4. Synergistic Outcome Expected from Combination with Checkpoint
Inhibitors

Thereare 90 industry-sponsored pancreatic cancer trialsunderway at present. Theworld's
top pharmaceutical companieswhich specialisein oncology are conducting studies (13)
to explore how new immune modulating drugs might be used in combination with other
drugs to make better therapies for pancreatic cancer. Immune modulating drugs seek to
unlock immune-suppression mechanisms.

Ampliaslead FAK candidate hasthe potentia to work synergistically with immune modu-
lating therapies and chemotherapies, and therefore deliver superior treatment outcomes

ATX-DTPvS
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(elimination of or reduction in tumours, elimination of metastases, increased survival,
better quality of treatment, fewer and reduced side effects).

These studies are medical and commercial signals of the significance of theareafor large
pharmaceutical companies such as Novartis, Roche, AstraZeneca, Eli Lilly, Merck and
Bristol-Myers Squibb. Animplication isthat these companies are obvious candidatesfor
licensing AMP945, and/or acquiring the company’ spipeline.

Asdatafrom these studiesread out and if signalsemergein favour of immune-modulat-
ing therapies, then these datawill directly benefit Amplia's oncology program because of
the potential for Amplia's FAK inhibitorsto make further gainsin treatment outcomes.

5. Leveraging Positive Safety Data from Phase | Trial of AMP945 for a
Drug Development Deal

The completion of a Phase | safety trial and the delivery of positive safety data for
AMP945 would enable partnering discussions for the molecule, with alikely focus on
companies with aportfolio interest in both oncology and fibrosis.

The benefit of the Phase | study is that in addition to generating essential safety data
about AMP945, the study would also yield information on target engagement.

Tissue samplestaken from healthy volunteers using a skin punch biopsy, could betested
to determine if AMP945 was modulating its intended target, the intracellular protein,
Focal Adhesion Kinase (FAK), by using a phosphorylation assay. A phosphorylation
assay measurestheimpact of acompound (or antibody) onintra-cellular signalling proc-
esses. The dose-related effects could potentially be explored using phosphorylation
assays.

ATX-DTPvS
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Background

Innate Immunotherapeutics (ASX: I1L), now AmpliaTherapeutics (ASX:ATX), listed on
the ASX in December 2013 to commerciaiseanove therapy for thetreatment of asevere
form of multiple sclerosis (secondary progressive MS). The company conducted a 93
patient, Phase l1b study in Australiaand New Zealand with itslead compound, M| $416.

While that compound had shown promising resultsin earlier studies and in a compas-
sionate use program, the Phase 1 b study failed to meet its primary endpoints. Thetherapy
originated in New Zealand. The company hasended all M S programswith thistherapy.

In March 2018, Innate announced it would access new drug development assets through
theacquisition of aprivate Australian biotech, Amplia Therapeutics. Inan all scrip deal,
that transaction was completed in May 2018 and in late August it was agreed that the
Company's namewould changeto Amplia Therapeutics.

Theoriginal Ampliashareholdersincluded Christian Behrenbruch (CEO of Telix Pharma-
ceuticals, director of Factor Therapeutics), Christopher Burns (formerly research director
a CytopiaLtd), Mark Devlin, Mark Sullivan and Warwick Tong (former CEO of Cancer
CRCinVictoria).

It also included the following research institutes and organisations that played arolein
the development of the Amplia assets. Cancer Research Technology Limited in the UK
(from where the technol ogy was licensed), Cancer Therapeutics CRC Pty Ltd and CTXT
Pty Ltd in Melbourne (where the technology wasinitially developed).

Prior to the acquisition by Innate, Ampliaal so made shares avail able to Edinburgh based
Professors Margaret Frame and Neil Garragher, key thought leadersin FAK research and
clinical development of FAK inhibitors.

Under theterms of the transaction, Innate shareholderswere diluted to 55% with Amplia
shareholders acquiring 45% of Innate stock in consideration for sale of the Ampliabusi-
ness and its assets to Innate.

10 for 1 Share Consolidation
In May 2018, Innate shareswere consolidated on a10 for 1 basis.

Board Changes

Around thetime of the acquisition, | nnate made significant changesto itsboard. Four of
the company's directors resigned — Christopher Collins, Elizabeth Hopkins, Andrew
Sneddon and Michael Quinn.

New directorsadded were Chrigtian Behrenbruch, Chris Burns, Warwick Tong and Andrew
Cooke (formerly Company Secretary of Innate).

The CEO of Innate, Simon Wilkinson, has remained as CEO and Managing Director.
Existing board member Robert Peach, has al so remained on the board.

New Business Plan for Amplia
Theacquisition of Ampliacomeswith two coredrug assets, AMP945 and AM P886.

Thesetwo compoundsinhibit FAK (Focal Adhesion Kinase), akinaseinvolved with cell
adhesion processes and which has been found to have an immuno-suppressiverole in
certain cancersaswell asan important rolein fibrotic diseases.

Substantial work was conducted at the Cancer Therapeutics CRC in Melbourne over four
yearsto select these optimal drug candidates with the properties required to both inhibit
FAK in patients with cancer and fibrotic diseases.

The short term value creation path for the company isto move one of these compounds,
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AMP45, into a Phase | study in 2H 2019. The company will need to raise funds to
conduct this study.

Thistrial will provide important information around the safety profile of the drug, its
ability to target FAK in vivo, and its suitability as a drug. Its drug suitability will be
assessed from its pharmacokinetic profilein circulation (how long the drug remainsin the
body) while the pharmacodynamic profile will be assessed by |ooking at the downstream
effect of FAK inhibition using simple skin punch biopsies.

If positive Phase | data can be achieved, then the company may raise additional fundsto
conduct aPhase 1l cancer study in 2020, as acombination therapy with immune-oncol ogy
drugs (such as checkpoint inhibitors) or seek to partner the program.

Thiswould bethefirst study in which the clinical efficacy of AMP945 will be assessed.

Positive clinical data could deliver a substantial revaluation of Amplia's drug develop-
ment assets.

However, should Amplia be successful in partnering AMP945 after the Phase | safety
study, in adeal which covers both oncology and fibrosisindications, then the lead focus
of the clinical development program would be at the option of the licensee. A licensee
could place greater emphasis on oncology indications and less on fibrosisindications or
vice versa. A licensee could also potentially fund Amplia to conduct studies in one or
moreindications.

Development of Technology

AmpliasFAK assetswere devel oped by Cancer Therapeutics CRC (CTx) in Melbourne.
Cancer Research UK, up until 2014, had optionsto license certain technologiesfrom CTx
and as part of that right, licensed the FAK program. Ampliathen in-licensed the FAK

program.

License Terms

Under the license terms, Cancer Research UK is entitled to alow-medium single digit
royalty from any future product sales coming from thisprogram. Ampliaisalso required
to pay small devel opment milestonesto Cancer Research UK, which are not expected to
exceed $200,000 over the next two years.

ATX-DTPvS
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Board & Management
Amplia has an experienced board and management. A summary of key management,
directors and advisersis provided below.

Board

Robert Peach PhD (Director)

Joined the board in 2015. Peach was a co-founder of US biotech Receptos, which was
sold to Celgenein 2014 for US$7.8 billion. Heisahighly experienced drug devel oper and
undertook due diligence of the Amplia assets prior to the acquisition.

Warwick Tong MB ChB MPP GAICD (Chairman)
Formerly the CEO of the Cancer CRCinVictoria, hasahighlevel of experiencein cancer
drug discovery.

Christian Behrenbruch B.Eng (Hons) D.Phil (Oxon) MBA JD FIEAust GAICD
(Director)

Strong background as abiotech entrepreneur. Has been achange agent for Factor Thera
peuticsand last year raised $50 million with thelisting of Telix Pharmaceuticals, whichis
commercialising molecular target radiotherapy and diagnosisin oncol ogy.

ChrisBurnsB.Sc. (Hons) PhD FRACI FRSC (Director)

Formerly Head of Research at listed Melbourne oncology company Cytopia, which was
sold to Y M Biosciencesin Canada (later acquired by Gilead Sciences). Heis currently
CEO of Melbourne-based oncology drug devel oper MetabloQ.

Simon Wilkinson (CEO & Director)
Gained considerable experienceintrial recruitment, capital raising and management of a
listed biotech as CEO of Innate Immunotherapeutics sincelistingin 2013.

Andrew Cooke LLB (Company Secretary)

Company Secretary since October 2013, joined the Board in May 2018. Has extensive
experiencein law, corporate finance, governance and compliance. As a Non-Executive
Director and Company Secretary of anumber of ASX listed companies, he has over 25
years of boardroom experience.

Advisers

Mark Devlin PhD

Chief Scientific Adviser to Amplia(two days per week). Devlin led the devel opment work
onthe Ampliaassetsacquired from Amplia(AMP945 and AMP386). Devliniscurrently
the Chief Operating Officer of the Cancer CRC based at the Peter MacCallum Cancer
Centre.

Mark Sullivan

Has considerable drug devel opment expertise as the founder and Managing Director of
Medicines Development for Global Health in Melbourne. MDGH recently gained FDA
approval for a repurposed veterinary drug (Moxidectin) to treat river blindnessin hu-
mans and in so doing received a Priority Review Voucher.

Research Scientists — FAK Experts

Together with the expertise of Mark Devlin in FAK research, the company has three
scientific advisers with considerable expertise in the area of FAK research. These are
Professor Margaret Frame from the University of Edinburgh, where she hasinvestigated
the benefit of combining FAK inhibitorswith checkpoint inhibitor drugs, Professor Neil
Carragher (Edinburgh Cancer Discovery Unit) and Alan Serrels (MRC Centrefor Inflam-
meation Research).

ATX-DTPvS
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Scientific Rationale to Blocking FAK to Treat Fibrous Cancer

Tumours

One of the most important breakthroughs in oncology in the last 30 years has been the
arrival of checkpoint inhibitor drugs, such as Yervoy (approvedin 2011 by FDA), Keytruda
(approved in 2014) and Opdivo (approved 2014). Currently inthe US, thereare over 1,000
studies (1,053) enrolling patientsin clinical studiesin the USwith Keytrudaand Opdivo
aone.

These drugswork by exposing cancer cellsto theimmune system, specifically T-cellsin
the body, allowing the body to recognise these cells as foreign and initiate an internal
attack upon these cdlls.

However, with some cancers, particularly fibrous cancers such as pancreatic cancer and
some subtypes of ovarian cancer, theseimmunotherapy approaches (such as checkpoint
inhibitors) have had limited successin such tumours.

It is believed that the high stromal density of these tumours prevents the body's T-cells
from penetrating the tumours, and these tumours have a higher number of immunosup-
pressive cells that also prevent effective T-cell destruction of the tumours. This same
high stromal density may also lessen the effectiveness of chemotherapy treatments.

In 2016 in the journal Nature Medicine, it was reported that in preclinical studiesin a
human cell mouse model of pancreatic cancer in tumoursthat did not respond to check-
point inhibitors (PD-1 drugs, the tumours became responsive when a combination of a
checkpoint inhibitor with a FAK inhibitor was used. (The FAK inhibitor used was not
Amplias, but Verasem'sVS-4718).

In that same paper, it was reported that samples of pancreatic tumours from 50 patients
were found to have very high levels of the FAK, being upregulated in over 80% of
pancreatic tumours compared to normal pancreatic tissue. Thetumourswere aso found
to be highly fibrotic and have poor levels of T-cell infiltration into the tumours.

In that study when the FAK inhibitor was used alone, it achieved adoubling in survival
of the mice, substantially slower tumour progression, much lower tumour fibrosis and
lessimmunosuppression within the tumours.

Thisstudy providesastrong argument that FAK inhibitors could be affectiveinfibrotic
cancer tumours such as pancrestic cancer.

Preclinical Data on AMP945 & AMP886

Affinity for FAK

In biophysical studies, AMP45 has very high affinity for binding to the FAK protein
with aKD value, (concentration required to bind to 50% of availablebinding sites) of 0.21
nM (1.3 nM for AMP886). Thisis an order of magnitude below the KD of many FAK
inhibitors, meaning that AMP945 binds more tightly to FAK than these other kinase
inhibitors.

In cellular assays, AMP945 showed potent inhibitory effectswith an |C50 (concentration
required to inhibit auto-phosphorylation of FAK by 50%) of 7 nM (36 nM for AMP886).
Thecdlular activity of AMP945 compareswel | with theleading FAK inhibitor in devel op-
ment, V S-6063 from Verastem. This compound reportedly requiresadightly higher con-
centration, of between 30nM - 100 nM to achievethe sameinhibition. Thisindicatesthat
AMP-945 isadlightly more potent inhibitor of FAK thanV S-6063.

Specificity of AMP945 and AMP886
How specificisAMP945 to the FAK protein? Using athird-party vendor, the binding of
AMP45 to 121 other kinases was assessed to determine compound specificity.

ATX-DTPvS
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At aconcentration of 100 nM, the only kinaseinhibited greater than 90% by AMP945 was
FAK. Even at a concentration of 1 uM (1000 nM), AMP945 only inhibited one other
kinase at greater than 90% (AMP886 inhibited four other kinases at this concentration).

Inafollow up assay, the IC50 for inhibition of thisother kinase was 209 nM, compared to
an|C50 of just 7 nM for FAK. Thisimpliesa30-fold selectivity window for FAK over the
next most inhibited kinase (of the 121 kinases screened). This high degree of selectivity
suggests that AMP945 should be well-tolerated (without off-target effects). The pub-
lished selectivity of Verastem'sV S-6063 acrossasmaller panel of 42 kinaseswassimilar to
that of AMP945.

While AMP945 inhibits just the FAK cancer pathway, AMP886 inhibits three cancer
pathways. Theseare FAK, FLT3 and VEGFR3. A low concentration of AMP886 of only 9
nM isrequired for IC50 inhibition of FLT3 and an equal concentration of 36 nM for |C50
inhibition of FAK and VEGFR3.

Pharmaceutical Properties of AMP945 and AMP886
AMP945 and AMP886 are small molecul escurrently exhibiting excellent drug like proper-
ties. They will most likely be provided to patients as aonce daily or twice daily tablet or

capsule.

Theroute of synthesis(manufacture) isstraightforward and Ampliaisworking with third
party vendors to make suitable quantities of lead candidate AMP945 to support pre-
clinical and clinical studies.

The company has recently entered into a contract with a drug manufacturer to further
refine the production process and deliver sufficient quantities of cGM P grade AMP945 to
complete final preclinical toxicology studies and clinical trial material for the planned
Phase | study.

ATX-DTPvS
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Clinical Development Plan

Ampliasintention isto conduct a Phase | safety study in healthy volunteers with its lead
candidate AM P45 in the second half of 2019, with funds needing to be raised to conduct
this study. Further preclinical efficacy studies are currently being conducted with toxicol-
ogy work to be completed this year.

INn 2020, Ampliawill aimto commenceaPhasell study with AM P45 in afibrotic cancer such
as pancreatic or ovarian cancer, in combination with a checkpoint inhibitor. The company
would also have the option of pursing a separate clinical development programme in a
fibrotic disease such as I diopathic Pulmonary Fibrosis (1PF).

Inparalld tothe AMP45 devel opment plan, additional preclinica studieswith AMP886 will
be conducted to better define clinical opportunities and treatment combinations for this
drug candidate. This work will be carried out at the Cancer Research UK facility at the
University of Edinburgh.

Clinical Trial Considerations

Phase | studies of cancer drugs are routinely carried out in trial subjects who aready have
advanced cancers. Theability to recruit patientswith the defined disease criteriain atimely
manner can beavery common risk in clinical development as competition for patients can
dow therate of recruitment into atrial.

Amplia'splan to conduct aPhase| trial of AM P45 in healthy volunteers side stepsthisrisk
and also means that subsequent Phase |1 trials will not be limited to only cancer patient
populations. Initial healthy volunteer safety studies are routinely carried out at Phase |
clinical tria sitesin Australiaand can be expected to reliably recruit suitable subjectswithin
predictabletimeframes.

Phase Il Recruitment — Access to Patients

With respect to apossible Phasel | tria in pancreatic cancer, the number of newly diagnosed
patients each year in the USA is greater than the number which enter clinical trials. The
nature of the disease isthat even for the 10-20% who undergo surgery, inevitably, the vast
majority of patients are likely to become enrolled in atrial of at least one investigational
therapy or regime.

The poor performance of the standard frontline regimes and the absence of better ap-
proaches means that the accessibility of patient subjects for clinical trialsis generally fa-
vourablefor drug devel opment firms, which on average need to enrol 40 patientsfor aPhase
| study and 60 patients for a proof-of-concept Phase |1 study.

Accordingto Clinicdtrials.gov, thereare currently 43,800 patientsenrolled or being enrolled
inPhasel, Il and 111 trials of interventions for pancreatic cancer. Thisfigure also includes
patients with other types of cancers and patients recruited from tria sites outside of the
USA.

The estimated annual number of new pancreatic cancer casesinthe USA for 2017 is53,700.
The global annual estimate of new cases of pancreatic cancer was estimated for 2012 to be
338,000.

Thereare 7,000 patients being recruited in 105 Phase| studies, 7,150in 85 Phase /1 studies,
18,700in 140 Phase |l studies, 1,500in 8 Phasel1/111 studiesand 9,400in 28 Phase | l1 studies.

The median number of patientsin each of these study phaseswas:. Phasel, 42; Phase /11 60;
Phasell, 60; Phasel /111, 123 and Phasell1, 300.

Industry-sponsored trials account for 30% (13,300) of patients being recruited, across 89
Phasel, Il and |11 and other phase 'not stated' trials. There are another 22 industry spon-
sored trial sregistered with Clinicaltrials.gov which intend to enrol 2,700 patients.

ATX-DTPvS
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Analysisof industry sponsored trialsinthe Phasel, 1l and 111 stagesisareliable meansto
directly assess commercial thinking on new therapeutic approaches.

Combination Therapy Considerations

Jiang et a* showed that thetargeting of FAK made pancreatic tumours more responsive
to checkpoint inhibitor drugs (PD-1 receptor antagonists). Higher levels of FAK sustain
theimmune-suppressive environment of the pancreatic tumour stroma. Jiang et al showed
that inhibition of FAK led to temporary tumour stasisand extended survival in KPC mice.

Moreimportantly, in studies of KPC micewith both aFAK inhibitor (V S-4718) and high
dose gemcitabine (an approved chemotherapy for pancreatic cancer), median survival
was morethan doubled. In astudy of aFAK inhibitor with low dose gemcitabine, aPD-1
antagonist and aCTLA4 inhibitor, agreater than 2.5-fold increasein median survival time
was observed.

The authors noted that monotherapy trials of FAK inhibitors so far had failed to achieve
tumour regression in advanced cancer patients.

Animplication of the Jiang paper isthat for aFAK inhibitor such asAmpliasAMP886 and
AMPO45, an eva uation in patientswith fibrotic tumours may be best explored in various
combinations which include checkpoint inhibitors along with low dose chemotherapy.

Of the 89 industry-sponsored pancreatic cancer trials currently underway, 13 include an
immune modulator, such as the anti-PD1 antibodies, (e.g. pembrolizumab, nivolumab,
cemiplimab, spartalizumab), the anti- PDL-1antibodies (durvalumab, atezolizumab,
avelumab, MEDI4736 and LY 3300054) and CTLA4 inhibitor (tremelimumab).

The progress of these trials will be of benefit to Ampliaasit designsits human clinical
proof-of-concept studies. Thesetrialswill yield information about safety and tolerability,
and potentialy reveal general trendstowards multiplicative benefits, whether clear differ-
ences exist between checkpoint inhibitorswhich target PD1 (the receptor) versus PD-L 1
(theligand), and what rolea CTL4A inhibitor might play.

Worth monitoring will be Roche'strial of atezolizumab with nab-paclitaxel, gemcitabine,
oxaliplatin, leucovorin, cobimetinib, PEGPH20 and BL-8040. BL-8040inhibits CXCR4, a
chemokine receptor implicated in fibrosis. Incyte'strial of pembrolizumab, itacitinib and
INCB050465, may also be worth monitoring because itacitinib, a JAK 1 inhibitor is be-
lieved to play aroleinfibross.

*Targeting focal adhesion kinase renders pancreatic cancers responsive to checkpoint immunotherapy
- Hong Jian et al, July 2016, Nature Medicine

ATX-DTPvS
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Intellectual Property
Ampliahastwo core patent families over its FAK assets arising from thetwo PCT appli-
cations detailed below.

PCT/GB2012/000175

Thisapplication, titled "FAK Inhibitors" claimsthe compound AMP886. A compound
patent, also known as a composition of matter patent, provides the strongest patent
protection. The application a so claimsthe use of AMP886 to prevent and/or treat prolif-
erative diseases such as cancer.

Patents arising out of this PCT application have been granted in the major markets such
asthe US (US9012461), Europe (EP12705383.3), and Japan (JP5937111), aswell asin
Audtrdia(AU 2012216893), and China(ZL 201280018969). Corresponding patent applica:
tionsare pending in anumber of other markets.

The PCT application wasfiled in February 2012 and the patent term for each patentinthe
family will extend to 2032 in each jurisdiction (plusthe extensions potentialy availablein
each jurisdiction).

PCT/GB2012/000176

Thisapplication, titled " Selective FAK Inhibitors' claimsthe compound AMP945. The
application also claimsthe use of AM P45 to prevent and/or treat proliferative diseases
such as cancer.

Patents arising out of this PCT application have been granted in the major markets such
asthe US (US9120761) and Japan (JP5937112) with the corresponding European patent
application expected to be approved for grant in the coming months. Patents have also
beengrantedin Austraia(AU 2012216894) and China (ZL201280018816.6). Correspond-
ing patent applicationsare pending in anumber of other markets.

The application was filed in February 2012 and the patent term for each patent in the
family will extend to 2032 in each jurisdiction (plusthe extensions potentialy availablein
each jurisdiction).

Ampliaplansto file additional patents directed to innovationsidentified in the devel op-
ment of the AMP945 and AMP886. These additional patents will expand the patent
portfolio protecting the AMP compounds and potentially further extend the term for
which patent protection isavailable.
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The Unmet Need in Pancreatic Cancer

The Pancreas

The pancreas is a gland which has multiple functions, including the production of a
number of key hormones. The exocrine pancreas (95% of the pancreas) produces en-
zymes which breakdown proteins, carbohydrates and fats, which are released into the
intestine viathe pancreatic duct. The endocrine pancreas (5%) containsIdlet cellswhich
release glucagon, for increasing blood sugar levels, and insulin, which controlsthe me-
tabolism of proteins, carbohydratesand fats. Theinability to produce sufficientinsulinis
adefining characteristic of diabetes.

Pancreatic Cancer

Pancreatic cancer has climbed in the ranks as a cause of death. According to the Ameri-
can Cancer Society's'Cancer Factsand Figures 2017', pancregtic cancer isnow estimated
to be the third leading cause of cancer-related deathsin the USA, being responsible for
an estimated 43,000 or 7.2% of cancer related deaths in 2017, with an estimated new
number of cases of 53,700 in the sameyear.

Survival Rates

The American Cancer Society estimated the overall five-year survival ratesfor pancreatic
cancer (al stages) stands at 7%. This figure — when compared to those for prostate
cancer (97%), breast cancer (80%), kidney and rena pelvis(73%), urinary bladder (64%),
colorectum cancer (58%), but al so liver and intra-hepatic bile duct (13%), lung and bron-
chus (15%), esophagus (12%) — showsthat thereisamajor unmet need for finding better
treatmentsfor pancreatic cancer.

Symptoms

Pancreatic cancer ischallenging rel ative to some other cancers becauseits symptomsare
often non-specific, with fatigue, malaise, weight loss, middle abdomen and back pain
serving asexamples.

Diagnosis

Someteststhat aid the diagnosis of pancreatic cancer includetestsfor levels of bilirubin,
ALP and GGT; serum amylase (which is elevated in 50% of patients with resectable
pancreatic cancers but only in 25% of patients with non-resectable cancers); and cancer
biomarkerssuchas CA 19-9 (75-85%) and CEA (40-45%). Variousimaging modalitiesare
also used to aid diagnosis.

Staging
Pancreatic cancer isdefined inthe AJCC Cancer Staging Manual by thefollowing stages:
TX - Primary tumor cannot be assessed
TO- No evidence of primary tumor
Tis- Carcinomain situ
T1- Tumor limited to the pancreas, ?2 cmin greatest dimension
T2-Tumor limited to the pancreas, >2 cmin greatest dimension
T3 - Tumor extends beyond the pancreas but without involvement of the celiac axisor
the superior mesenteric artery
T4 - Tumor involves the celiac axis or the superior mesenteric artery (unresectable
primary tumor)

L ess than 20% of patients are diagnosed with localised small tumours (7?2 cm), and no
lymph node metastases. Compl ete resection |eadsto five-year survival ratesof 18%-20%.

Treatment Options

Surgical treatment options include the complete removal of the pancreas, adistal pan-
createctomy and the pancreati coduodenectomy, otherwise known asthe Whipple Proce-
dure.

Drugs approved to pancreatic cancer include gemcitabine, nab-paclitaxel, FOLFIRINOX
and erlotinib. Thereare 90 Phasel, 11 and 111 currently recruiting trialsof new investigative
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monotherapies, combinations of chemotherapeuticswith new agents, including anumber
of emerging immunotherapies, in addition to several CAR T, vaccine and radiation thera-
peutic interventionsin development.

Median overall survival gain for approved drugs range from 5.6 months (gemcitabine),
6.7 months (gemcitabine and 5FU), 11.1 months (FOLFIRINOX), 8.5 months (nab-
paclitaxel), and 6.2 months (erl otinib and gemcitabine).

While FOLFIRINOX has achieved the greatest Overall Survival rate, itssafety profileis
less favourable and causes asignificant deterioration in quality of life.

The poor prognosis for treatment with these regimes is because of barriers created by
pancreatic tumour stroma, which isthe connective tissue and resident cellsthat develop
into fibrotic mass, creating an immune-suppressive environment.

ASX-listed Oncosil Medical is developing an implantable radioactive phosporus32 de-
vice. Early trial datashowsthat itsdeviceis having successin reducing tumour volume,
sufficient to enable surgical resection with potential for remission.

The Unmet Need in Ovarian Cancer

The estimated number of new cases of ovarian cancer inthe USfor 2017 was 22,400, with
14,000 deaths due to that cause. Deaths due to ovarian cancer accounted for 2.3% of
overall cancer related deaths.

Deaths have been declining over the longer term due to the use of oral contraception
medications. In 28 European countries, ovarian cancer death rates decreased 10% from
2002 to 2012, with the USA reporting a 16% decrease over the same period.

For the US, up to 2014, thefive-year survival rates by stageswereasfollows: All stages,
46%; localised 92%; regional, 73%; distant, 29%; and unstaged, 25%.

Treatment protocol s often begin with surgery for stage I-1Vaof epithelial ovarian cancer
but only asmall percentage receive surgery.

First-line chemotherapy regimens include paclitaxel and carboplatin, docetaxel and
carboplatin, pegylated liposomal doxorubicin and carboplatin. For patients with recur-
rent disease, docetaxel and paclitaxel, gemcitabine, bevacizumab with carboplatin and
paclitaxel, or with gemcitabine may also be used. For platinum resistant patients, the
drugsjust listed but excluding carboplatin are used, aswell asetoposide and nab-paclitaxel.
Advanced cancer patients can be treated with one of the PARP inhibitors: olaparib,
rucaparib or niraparib.

Combination platinum and taxane therapies have been shown to increase overall rates of
survival. The Katsumata study of conventional dose carboplatin and paclitaxel versus
dose-dense carbopl atin and paclitaxel treatment of stage -1V epithelia ovarian, fallopian
tube, or primary peritoneal cancer, showed a 100-month median Overall Survival benefit
for the dense form versus 62 monthsfor the conventional form.

Dueto thefibrotic nature of ovarian tumours, that act asashell and can prevent immune
cell entry, the use of FAK inhibitorsthat interferewith thefibrotic processare believed to
offer anew approach to treating ovarian cancer, particularly with immunotherapy options
such as checkpoint inhibitors. Verastem is currently conducting two clinical studiesin
ovarian cancer withits FAK inhibitor (seetable, p 16), both with and without a checkpoint
inhibitor.
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The Opportunities in Fibrosis

Fibrosisisacondition which can take placein many organs and tissues. Fibrosisis often
caused by chronic inflammation and chronic injury. Fibrosiscan occur naturally in the
context of wound healing, when scarring results. When changes to collagen and other
tissue structures become irreversible and cause loss of function, then fibrosis can pre-
cipitate ashift to afatal condition.

In addition to the pancreas, fibrosis can occur in the heart, lungs, kidneys, liver, eyesand
in the skin. Some fibrotic diseases, such as cystic fibrosis, are caused by genetic muta-
tions.

Whilethere are no drugs approved for the specific management of cardio-fibrosis, angi-
otensin-converting-enzymeinhibitors, angiotensin receptor blockers, and mineral ocorti-
coid receptor antagonists have been associated with decreased cardiac fibrosis. These
same drug classes are suggested to be able to slow diabetic nephropathy and by exten-
sion mitigatefibrotic trends.

Two drugs, nintedanib and pirfenidone, were thefirst drugs approved to treat Idiopathic
Pulmonary Fibrosis (1PF), which have been able to have animpact on mortality but at the
expense of tolerability. Pirfenidone, which was approved by the FDA in 2014, reduced
deaths at 52 weeks by 68%, at the expense of high rates of nausea, headaches, fatigue,
rash, upper respiratory infections and diarrhea. Nintedanib was similarly shown to re-
duce mortality and improved lung function

These two drugs generate sales of more than US$1 billion per annum, for a patient
population of morethan 135,000in the USand 5,000-10,000in Australia. IPF hasa50%-
70% mortality rate and accountsfor 50% of all lung fibrotic conditions.

There are no disease-modifying drugs approved to treat liver fibrosis. NASH (non-alco-
holic steatohepatitis) is the chronic inflammation of the fatty liver, and which isapre-
cursor to fibrosisand cirrhosis. An estimated 3-5% of US adults have NASH, indicating
that a large market opportunity exists. Drug development efforts to treat NASH have
been unsuccessful, and ook to remain that way, which meansthat new mechanisms and
candidates are worth pursuing.
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Competition with other FAK Programs
How do Amplia's FAK inhibitors compare with other FAK inhibitorsin development?

Analysis of Clinical Studies with FAK Inhibitors —Underway, Completed
and Terminated

According to Clinicaltrials.gov, therearefive clinical studiesunderway with FAK inhibi-
tors. Four are being sponsored by Verastem with the same compound, VS-6063 (also
known as defactinib), and one is being sponsored by Centaurus Biopharma.

Three of these studies are being run in combination with acheckpoint inhibitor drug (U1,
U2 and U3), two with Keytrudaand one with an experimental PD-L 1 inhibitor avelumab
(under development by Pfizer and Merck KGgA).

We found 10 studies that have been completed with FAK inhibitors, five studies had
been terminated, and two studies are ongoing but not recruiting. None of these 18 stud-
iesarewith checkpoint inhibitors.

This indicates that FAK inhibitors alone have limited clinical development success as
monotherapies for cancer. However, and based on preclinical data, combination with
checkpoint inhibitor drugs may have an opportunity to deliver aclinically val uable therapy.

Competing FAK Inhibitor Clinical Programs

Company Phase |Drug Combination Indication Ne Completion
therapy patients |date
Trials underway
U1l Verastem 1b VS-6063 Keytruda & Pancreatic cancer 50 Jul-20
gemcitabine
u2 Verastem 1 VS-6063 PD-L1 Inhibitor Ovarian cancer 98 Dec-18
(avelumab)
u3 Verastem 1/2 VS-6063 Keytruda & NSCLC, pancreatic cancer, 59 Dec-21
gemcitabine mesothelioma
U4 Verastem 1/2 VS-6063 Carboplatin & Ovarian cancer 90 Oct-23
cisplatin
U5 Centaurus 1 CT707 - NSCLC 40 Mar-18
Biopharma
Active but not recruiting
ANR1 |Verastem 2 VS-6063 - Mesothelioma 38 Sep-18
ANR2 |GlaxoSmithKline |2 GSK2256098 [MEK inhibitor Pancreatic cancer 16 Dec-18
Completed studies
C1 Verastem 2 VS-6063 - NSCLC, lung cancer 55 Jun-16
Cc2 GlaxoSmithKline |1 GSK2256098 [MEK inhibitor Solid tumours 34 Jun-16
C3 GlaxoSmithKline |1 GSK2256098 |- Solid tumours 74 Dec-15
C4 Boehringer 1 Bl 853520 - Non-hematalogic tumours 96 Dec-15
Ingelheim
C5 Verastem 1/1b |VS-6063 Paclitaxel Ovarian cancer 22 Feb-15
C6 Boehringer 1 Bl 853520 - Metastatic solid tumours 21 Aug-14
Ingelheim
C7 Verastem 1 VS-6063 - Non-hematalogic, Japan 9 Jun-14
Cc8 Verastem 1 PF04554878 |- Non-hematalogic cancers 46 Feb-12
c9 ArQule 1 ARQ197 - Solid tumours 51 Feb-10
Cc10 Verastem 1 PF00562271 |- Head & Neck, prostate, 99 Apr-09
pancreatic cancer
Terminated studies
T1 Verastem 1 VS-4718 Paclitaxel & Pancreatic cancer 13
Gemcitabine
T2 Verastem 1 VS-4718 - Non-hematalogic 48
T3 GlaxoSmithKline |2 GSK2256098 [Vismodegib Meningioma 69
T4 Verastem 1 VS-6063 VS-5584 Mesothelioma 21
T5 Verastem 1 VS-4718 AML & ALL (Leukemia) 0
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Results from Verastem Studies with VS-6063 Lead FAK Inhibitor

U1: Phaselb study in patients with pancreatic cancer, in combination with Keytruda
Initial datafrom Verastem's Phase |b pancreatic cancer study (seetable- U1) wasreported
inJunethisyear. That tria isseeking to recruit 50 patientswith pancreatic cancer (PDAC)
and other solid tumours, and started in January 2016. The completion dateis July 2020.
Thetrial iscombining VS-6063 with the checkpoint inhibitor Keytruda and the chemo-
therapy drug gemcitabine.

Twenty patients have compl eted the dose escalation phase, with data available from 15
patients. Of the eight patientswith pancreatic cancer, at | east stable disease was achieved
in 50% of patients (three with stable disease and one with apartial response). Thisisan
encouraging result given that pancreatic cancer has the highest mortality of al major
diseases.

Acrossall 15 patients, 60% (nine patients) achieved at least stable disease (including one
partial response).

C5: Phase|/Ib study with VV S-6063 with paclitaxel in ovarian cancer

This study involved 22 women with ovarian cancer who weretreated with V S-6063 and
paclitaxel. In 60% of the women (14 patients), at least a stable disease was achieved,
whichincluded two partial responsesand two compl ete responses. (Reported June 2014).

At thestart of 2017, Verastem commenced aPhase | study with the same drug candidate,
but thistimein combination with the checkpoint inhibitor (PD-L 1) drug avelumab (being
developed by Pfizer and Merck KGgA). Results are expected in December thisyear.

ATX-DTPvS



Bioshares Special Report, September 2018 — Amplia Therapeutics Page 18

ASX Listed Cancer and Fibrosis Drug and Product Companies
Thetable bel ow providesthe capitalisations of biotechslisted on the ASX with oncology
and fibrosis drug and product development programs. There are three companies at a
preclinical stage of development with these capitalisations varying between $23 million
and $40million.

A transaction relevant in the fibrosis sector is the acquisition of Melbourne-based
Fibrotech Therapeuticsin 2014, which was bought by Shire Pharmaceuticalsfor US$75
million upfront payments. At the time of the deal, Fibrotech had completed Phase 1a
testing with itslead compound in healthy volunteers. Fibrotech was devel oping an anti-
fibrotic drug candidate.

ASX Listed Cancer & Fibrosis Drug & Product Companies (14 August 2018)

Company Stage of development Market Cap. $M
Sirtex Medical On market $1,756
Telix Pharmaceuticals |Phase Il $157
Pharmaxis Phase | fibrosis program $115
plus other assets

Oncosil Medical Phase Il $112
Immutep Phase IIb $106
Noxopharm Phase /1l $79
Imugene Phase lla $73
Kazia Therapeutics Phase Il $23
Prescient Therapeutics |Phase Ib/ll $19
Patrys Preclinical $40
Adalta Preclinical $34
Vectus Biosystems Preclinical $23
Amplia Therapeutics Preclinical $16

Investment Risks

Two of the most significant risksin drug development are with drug safety and efficacy.
The risk of off-target effects can result in severe adverse events that can stop drug
devel opment. Inadequate efficacy can result in failureto gain regulatory approval, failure
to partner and fund the program, failureto recruit patientsinto studies, and failure on the
market to be adopted for use by prescribing doctors. Drug profile risk may also arise,
whereby a compound may not present with suitable drug properties, such as sufficient
half-lifein the body to achieve a sustained effect.

Recruitment risk existswith all drug development companies. A highly competitivedis-
ease indication can make it difficult to attract patients into clinical studies, which can
dow or halt commerciaisation of adrug. Thiscan bereflective of the market demand for
aparticular therapy in development.

Funding isarisk for most smaller drug development companies. Aninability to attract
fundswill impact the financial execution capacity of adrug developer.

All drug devel opersface regulatory risk, which can occur early inthe process, in gaining
ethicsand regulatory approval to commencetrials, aswell asfinal regulatory clearanceto
gain marketing authorisation.

Drug development, as with all commercia pursuits, is open to competition. Given the
dynamic nature of drug development, the competitive landscape will continue to change
and thereby impact the value and appeal of drug compound as new therapeutics progress
through clinical studiesand gain market clearance.
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How Bioshares Rates Stocks

For the purpose of valuation, Bioshares divides biotech stocks into
two categories. The first 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

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

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 aliances, 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

early stages of commercialisation. In this second group, which are
essentialy 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
sdlling between 25%-75% of a stock.

Group A . .
) - " . i may even be close to market. However, they are likely to be lacking in
ﬁ;\«;’ksswnm exigting positive cash flows or dose to producing positive cash several key aress, For example, their cash position is weak, or
Buy CMP is 20% < Fair Value management or board may need strengthening.
Accumulate CMPis 10% < Fair Value Speculative Buy —Class C .
Hold Value = CMP These stocks gquly have one product in development and lack
Lighten CMP is 10% > Fair Value many externdl validation features.
Sell CMP is 20% > Fair Value Speculative Hold—ClassA or Bor C

(CMP—Current Market Price) Sell

Corporate Subscribers: Cogstate, Bionomics, LBT Innovations, Opthea, ResApp, Pharmaxis, Dimerix, Cyclopharm, Addlta,
Medibio, Pharmaust, Actinogen Medical, Patrys
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