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Extract from Bioshares —

Benitec — Building Proof of Concept Data in Four
Diseases

Benitec gave a clinical investigator group update recently on its gene silencing pro-
grams. Asan emerging therapeutic drug class, RNAi hasunder-delivered, largely dueto
delivery issues. However Benitec believesits approach, using a DNA-directed RNAI, is
superior and isadvancing four core programsto proveits case and in the process, aiming
to deliver substantial shareholder value.

Core Programs
Benitec'sfour coreprogramsarein:
» Non-small cell lung cancer (NSCLC), which accounts for about 85% of all lung
cancers
» Cancer-associated pain
* HepatitisB
* Oculopharyngeal Muscular Dystrophy

Three Elements to RNAi Drug Development

Therearethree partsto the process of devel oping an RNAI drug candidate. Thefirstisto
know or find the target. The second isto fine the gene that you want to silence. And the
third isto build the RNAI construct.

Lung Cancer

In the NSCLC program, the target, the Betalll tubulin protein has been shown to be
associated with chemotherapy drug resistancein NSCLC i.e. those patients with higher
levels of the Betalll tubulin protein had aworse response to chemotherapy and alower
overal survival.

Professor Maria Kavallaris and her team at the University of NSW believe they have
found the right gene, that if 'knocked down' or suppressed, using Benitec's gene silenc-
ing, will better expose the cancer cellsto chemotherapy.

Benitec has made one of itsgene silencing constructs, called shRNAi (short hair pinned
RNAI) to block thisgene. Ininitial studiesin mice, theteam has shown it can knock down
the genein human lung cancer cells grafted onto mice.

The beta-l11 tubulin protein is also expressed in other cancers, including breast and
prostate cancer, and glioblastoma.

The next step isto more mice studies, and then more mouse preclinical studiesin combi-
nation with chemotherapy to see whether chemosensitivity has been improved.
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Cancer-associated Pain

Benitec ismaking good progress on apotential RNAI therapy for
thetreatment of chronic pain, particular that associated with can-
cer. It has looking at two possible targets, and has selected an
enzyme called PK Cgammawhichit believesisan excellent target.
Inarat model of neuropathic pain, it has achieved an 86% hit rate
to block pain by turning off the PK Cgammaenzyme. Turning this
off has also shown to overcome morphine tolerance. The
PK Cgammaenzymeisincreased in the spinal cord when patients
are experiencing cancer associated pain.

In this program, Benitec has identified the target, identified the
best gene, and has aso developed the right sequence to block
this gene. The target is patented in China and it has freedom to
operateintherest of theworld. It owns|P around itsgenesilenc-
ing approach, but also around the DNA sequenceit hasfound to
best block this target.

The company will use alentivurs to deliver its DNA (that will
produce the RNAI in the cell), which works well against non-di-
viding cells.

Hepatitis B Program
Benitecisworking on the proof-of-concept for its hepatitis B pro-
gram with a Chinese company, Biomics Biotechnologies.

The challenge hereisto deliver the therapy to theliver, however
the company's technology has had success through its hepatitis
C program through its spinout company, Tacere Therapeutics.
(Tacerehad amagjor collaboration with Pfizerinthisarea.) Benitec's
partner in China has shown it can achieve close to 100%
transfection of all liver cells using thistechnology.

Its researchers have found the best gene sequence and then
Benitec built 14 short hair-pinned RNAI constructs with the best
three to make up atriple cassette. The constructs work, saysthe
company.

Thisis potentially a curative therapy for hepatitis B. It uses the
AAV8virus, the sameas Tacere's hepatitis C program. Benitec has
leverage a lot from its hepatitis C work, saving it many years,
believes CEO Peter French.

The next steps for this program are to build the triple cassette,
conduct preclinical studies, and then preparefor clinical studies.
Therisk with thisprogram, and what the company will bewary of,
isif it producestoo much of atherapeutic effect then it canlead to
toxicity.

Muscular Dystrophy

Benitecisworking with scientistsin London and Paristo develop
a gene silencing approach for the treatment of oculopharyngeal
Muscular Dystrophy, one of the ninetypesof MD. Thisisadisor-
der that occurs in people between the ages of 40-70. The condi-
tion often leads to swallowing difficulty and choking.

The condition is a good one for Benitec to apply its technology
for anumber of reasons. The genetic mutation issmall and located

Benitec's Technology

Benitec's approach to gene silencing has some distinct advan-
tagesover the short double stranded RNA interference (SRNA)
approach, which isthe approach used by all of its competitors.
What Benitec has secured istheintellectual property and free-
dom to operate around the use of DNA directed RNA interfer-
ence (ddRNAI).

The powerful discovery, only 13 yearsago, wasthat if you can
introduce double stranded RNA into the cell cytoplasm, then
itisprocessed by the cell machinery. The cell machinery sepa-
rates the two strands and produces a very powerful silencing
tool that bindsto the messenger RNA whichisabout to signal
specific protein production. Using RNAI, the concept is to
stop the production of unwanted proteins responsible for dis-
ease.

The common approach is to introduce the double stranded
RNA into thecell, usually by incorporating it with liposomes.
But thisdelivery issueremainsamajor hurdle.

Benitec's approach isto use DNA that is introduced into the
cell (nucleus) with abenign virus, such asthelentivirusor the
adeno-associated virus (AAV8). Ddlivering aspecific codeinto
the DNA of a person's cell this way, the cell nucleus can be
programed to produce the RNA of choice using Benitec's ap-
proach. The problem is that the nucleus only makes a single
stranded RNA. And thisis where it gets even more compli-
cated.

Toturnthesingle strand into adouble strand of RNA (remem-
ber the discovery 13 years ago was for the use of double
stranded RNA), Benitec usesa'hair pin' which allowsthesin-
gle stranded RNA to fold back on itself and thereby cleverly
form adouble stranded RNA, the same that competitors have
difficulty getting into cells. Because the DNA is now part of
the cell, the double stranded RNA is continuously produced,
continuously blocking the messenger RNA. This achieves a
very strong and everlasting effect.

For Benitec's competitors, they cant's use viruses to deliver
the RNA, because only DNA, not RNA, can be incorporated
into the virus. That's why delivery for them remains a major
stumbling block.

Ontherisk side, becauseit isasustained effect, theissue then
becomes ensuring long term safety, with it difficult to reverse
or neutralizethe action.

onasmall gene(called PABPN1). The conditionisasolocalized
around the throat which makesit more accessiblefor delivery.

The company will use either the AAV8 virusasavector to deliver
the DNA or stem cellsin combination with the lentivirus.
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HIV Program

Perhaps one of the most encouraging signsfor thistechnology is
fromatrial infour patientswith HIV. Thistrial hasshown, usinga
combination of three technologies including Benitec's ddRNAI,
that after three years, three of the four patients continue to carry
theinserted genein their immune system, and one patient contin-
ues to express the shRNAI developed by Benitec.

A long term expression of thisgene silencing could lead to acure
for HIV the company believes. However how the delivery of this
therapy isvery difficult and remains one of the core challengesin
this application. Work is being progressed at the City of Hope
National Medical Center in Californiaunder grant funding. The
head researcher with this program has described the results as
spectacular. However likely dueto thelevel of difficulty with this
program, Benitecisnot funding it further. Importantly, thetrial is
thefirst clinical evidencethat Benitec'sRNI interference approach
can actually work in people.

Summary

Benitec’ stechnology hasthe potential to achieve curative thera-
piesfor anumber of diseases, however itstechnology risk isvery
high.

Over the next year the main goalsfor the company areto buildits
proof-of-concept data in its four disease programs (cancer pain,
hepatitis B, lung cancer and muscular dystrophy) and to form
licensing/collaborative agreements around its technol ogies.

Beniteciscapitaised at $13 million and had $5.6 millionin cash at
theend of September. Last year it generated aloss of $3.5 million.

Bioshares recommendation: Speculative Buy ClassC
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How Bioshares Rates Stocks Group B

For the purpose of valuation, Bioshares divides biotech stocks into Stocks without near term positive cash flows, history of losses, or at
two categories. The first group are stocks with existing positive cash ~ €arly stages commercialisation.

flows or close to producing positive cash flows. The second group are

stocks without near term positive cash flows, history of losses, or & Speculative Buy —Class A

early stages of commercialisation. In this second group, which are These stocks will have more than one technology, product or
essentially speculative propositions, Bioshares grades them according ~ investment in development, with perhaps those same technologies
to relative risk within that group, to better reflect the very large offering multiple opportunities. These features, coupled to the

spread of risk within those stocks. For both groups, the rating “Take ~ Presence of alliances, partnerships and scientific advisory boards,
Profits’ means that investors may re-weight their holding by selling indicate the stock is relative less risky than other biotech stocks.

2506-75% of K. Speculative Buy — Class B .
betueen 25%-75% of a stod These stocks may have more than one product or opportunity, and

gggl:p Ath ist itive caeh flows or dose to brodud itive cah may even be close to market. However, they are likely to be lacking
rowsSWl &ISing pos P ng pos in severa key areas. 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 - ClassC .

Hold Value = CMP These stocks gquly have one product in development and lack
Lighten CMP is 10% > Fair Value many external validation feaures.

Sell CMP is 20% > Fair Value Speculative Hold - ClassA or B or C

(CMP—Current Market Price) Sell
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Impedimed, QRxPharma, Patrys, LBT Innovations, Mesoblast, Atcor Medical, Tissue Therapies, Viralytics, Phosphagenics,
Immuron, Phylogica, Bluechiip, pSivida, Antisense Therapeutics, Benitec, Allied Healthcare Group
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