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Benitec Files IND — Last Major Hurdle Before
Clinical Studies Begin

Benitec (BLT: $0.50) thisweek announced it had filed its IND (investigational new drug)
application with the FDA. Thisfollowsthegreen light fromthe NIH inthe USin July to
proceed with its gene therapy approach using RNAI to treat patients with chronic Hepa-
titis C infection. The filing comesin the same week that Gilead Sciences received ap-
prova for its new HCV drug, Sovadi, which was bought for US$10.8 hillion (from
Pharmasset at end of the Phase || stage of development) at the end of 2011.

Sovaldi isapproved for usein combination with ribavirin, an all-ora delivery treatment
option for patientsthat removesthe need for injection of interferon, which has unpleas-
ant side effects. Sovaldi has been approved for the treatment of patients with HCV
genotypes1, 2, 3and 4 in combination with ribavirin (delivered orally). Itisadisruptive
technology of its own, moving patients away from interferon injections to a daily oral
treatment. Gilead's market capitalisation hasincreased from $28 billion whenthe deal with
Pharmasset was announced to a staggering US$109 hillion thisweek.

Benitec saysitsdrug treatment is also potentially adisruptive technology, whichistrue.
If it works, it hasthe potential to deliver aonce only cure for patients asamonotherapy,
wheretheliver cellsareinfected with avirusto get the DNA directed RNAI therapy to
stop thevirusreplicating.

Benitec's IND submission was 15,000 pagesin length, so it may take sometime for the
FDA to review the application. The FDA is required to complete the assessment in 30
days. However, the clock stops each time the FDA has any questions.

Benitec has had two previous pre-IND meetings with the FDA, athough not a recent
meeting. The FDA was present at the company’s NIH review of the program. In a
preclinical study in 80 monkeys, it was shown that the therapy could achieve complete
transfection into all liver cells. The program was aso successful in the standard cell
culture model. However thereis no good anima model for HCV.

Benitec hastwo sitesready to start enrolling patients. Patients are likely to be those who
have failed other treatments. CEO Peter French says he is confident the company's
application will bereviewed well by theregulator.

For investors, thetechnology risk isvery high, however thisis matched and very likely
exceeded by the technology's potential. In a scientific paper around the technology
accepted for publication this week, the author, Benitec's Senior VP of R&B, Dr David
Suhy, wrote that ‘researchers concluded that the likelihood of any clinically adverse
effectswasvery low,” with Benitec's potential ddRNAI treatment for patients chronically
infected with HCV. Progression into human studies will be a major milestone for the
company.

Bioshares recommendation: SpeculativeBuy ClassA
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Backdoor Listing — Reproductive Health Science

Adelaide-based Reproductive Health Science (RHS) is securing a
back-door listing through the shell of AO Energy (AOM).

AOM will issue 200 million sharesto acquire RHS. In conjunction
with the acquisition, 60 million shareswill beissued to raise $2.4
million. The offer will open on February 3, 2014 and shares are
expected to re-commence quotation on March 3, 2014

A 1.5 share consolidation will be completed post acquisition and
capital raising so that 82.7 million shareswill be outstanding.

History

The history of RHS dates back to 1994 when a precursor company
NCPGG was founded by the University of Adelaide'stechnology
transfer office. The company name was changed to Reproductive
Health Sciencein 2003 and it began its operationsin its current
formin 2004.

To date, the company hasreceived $4.2 million in venturefunding
and $1.3 millioningrant funding.

Chromosome Counting Technology

RHS'stechnology isused in apre-implantation genetic screening
(PGS) stepinthel VF (invitrofertilization) process, to morerapidly
identify chromosomal abnormalities. The technology meansthat
technicians can count the number of chromosomesinsideasingle
cel.

Accordingto RHT, chromosomal abnormélitiesarethemain cause
of failurein IVF cycles, which has an 80% failurerate. It is esti-
mated that half of all embryosused in IVF have thewrong number
of chromosomes (aneupl oidy). Another chromosomal abnormal -
ity is polyploidy, where an organism has more than two sets of
chromosomes.

According to the most recent datafor 2011 published by the Uni-
versity of NSW, there were 66,347 I VF cycles performed in Aus-
traiaand New Zealand, of which 23.1% resulted inaclinica preg-
nancy, 17.8%inadelivery and 17.5%in alive ddivery.

Pre-implantation screening increases the chances of a
chromosomally normal embryo to be selected for implantation.
However, only 2% of IVF cyclesin Australia (and globally) use
PGS

Thefact that current PGS methodsyield similar ratesfor clinical
pregnancy (22%) and live delivery (17.8%) to thetotal numbers of
IVF cyclesindicates weaknesses and limitations with existing ap-
proaches.

Business Plan

RHS has out-licensed its PCR know-how to Kappa Biosystems, a
Boston based company which haslinksto more than 55 distribu-
tors. Kappa Biosystems manufacturesits productsin Cape Town,
SouthAfrica.

RHS intends to market several co-branded products through its
partnership with Kappa Biosystems. These productsincludekits

for single cell whole genome amplification, whole genome amplifi-
cation fluorescent labeling and single cell sequencing. RHS will
receive royalties on sales.

RHSwill market separately to I VF clinicsits microarray product,
which delivers clear visual results to users, with clinicians not
required to interpret the results.

Themicro-array kit will incorporate aKappaBiosystemgRHS PCR
and labeling kit and the microarray kit. (Kapa Biosystems pro-
videsan enzymefor usewith PCR.)

Each kit will include materia sufficient for testing 20 embryos.
RHS expectsto price this product competitively against the single
product, 24sure, from BlueGnome, which accountsfor 80% of the
PGSmarket.

Importantly, these kits will be sold on a research purpose basis,
lowering theregulatory barriersfor commercialization.

First product sales are expected to commencein early 2014. Inthe
lead up to that, RHS is completing validation studies of its
microarray kit, inwhichit will test 20 cellseach from 10 cell lines.
The company will seek to publish the resultsin a peer reviewed
journal but will also aim to in effect derive a performance state-
ment from the study which could be used to market the product.

Investment Merits

The merits of aninvestment in RHS include a path-to-market that
is based on almost no regulation. The company intendsto sell its
product (and partnered products) for 'research purposesonly'. Its
microarray kit isessentially alaboratory tool which would takeits
place alongside numerous other similar genomicstools.

RHS expectsto launch it microrarray product next year and does
not envisage raising additional capital beforeit expectsto be prof-
itablein 2017. (Although this stands as an attractive present fea-
ture, it israre for alife sciences company to meet such expecta
tions.)

The company's technology is supported by one patent, 'Com-
parative Genomic Hybridisation' which hasbeen granted in Aus-
tria, New Zedland and China(expiring 2024), and USA (expiring
2027).

The growth drivers for the business are very strong, with two
factorsat play. Thefirstisthegrowthin global I VF cyclesof 10%
per annum, the second is the potential for growth of PGS. Even
without a change in the IVF growth rate, any changein the per-
centage of embryos subjected to screening from 2% could be the
basis to build very solid revenues. It is worth noting that the
current main player inthe PGS business, BlueGnome, was acquired
by [luminafor $95.5 millionin September 2012, althoughit should
also be noted that BlueGnome sells other genomic-based diag-
nostics.

Bioshares recommendation: Pending Requotation of Securities
in March 2014
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Prana Completes Phase Il Study in Alzheimer's — Results due in March

Theraceto develop thefirst disease modifying trestment for Alzhe-
imer's progressed this week, both locally and internationally. In
Australia, Prana Biotechnology (PBT: $0.685) announced it had
completed its 12 month study in 40 patientswith confirmed early
stage or mild Alzheimer's disease. In the US, Merck announced
that it had successfully completed the first part of its Phase 111
Alzheimer'sdiseasetrial, that being a 200 patient opening safety
armof thetrial.

Pranathisweek also confirmed that 33 of the 40 patientswerein
the extension study from the Phase |1 trial, which will see those
patients receive the drug candidate PBT-2 for an additional 12
months in an open label setting with no placebo group.

Pranaexpectsto announceresultsfromits Phasell study inMarch
next year. All patients who went into the trial were screened to
confirm, with new imaging technology (the PiB imaging agent),
the presence of beta amyloid depositsin the brain. The primary
outcome of thetria will be changesin betaamyloid depositsinthe
brain. Secondary endpoints will be evidence of increased brain
activity (using F-FDG PET), changesinimaged brain volume, and
changesin cognition using the standard NTB suite of tests.

Merck ismore advanced than Prana. It hasalready shown that its
BACEL inhibitor drug can reduce betaamyloid levelsin the cer-
ebral spinal fluid by 84% after only seven days. Whether this
tranglatesinto improved cognitive functioniswhat will be deter-
mined inthe current Phase 111 study. The green light on the saf ety
study for Merck isvery important, because BACE inhibitor drugs
have had safety concerns- Eli Lilly wasforced to scrap itsBACE

inhibitor programin Alzheimer'sfor thisreason. Merck's advanced
position in the Alzheimer's disease space al so explainsits partner-
ship with Cogstate, which offersatool for identification of early
stage disease in the wider population.

There have been many mid and late stage drug failures in the
Alzheimer's space. Thefield has proven to be so difficult that the
FDA haslowered the bar, now accepting that even slowing cogni-
tive decline would be seen as a success. With failuresin trying to
cure late stage disease, there is now also an acceptance to focus
on early stage intervention, with some success seen in the Phase
I trial failuresin patientswith prodromal disease.

Arguably, what hasreally changed thefield however isthe advent
of imaging agents, such as the one Prana is using, that allows
drug developersto monitor changesin plaquelevelsinthebrain.
Previoudly, the only way to do this has been through an autopsy.
It has taken the blind fold off for drug developers. Pranawas the
first company to usethistest to screen patientsinto aclinical trial.

In an article in FierceBiotech thisweek, the field of Alzheimer's
disease drug devel opment was described as the biggest lottery in
theindustry, with success delivering an overnight fortune. It will
be transformational, even for acompany asbig asMerck.
Pranaiscapitalised at $285 million.

Biosharesrecommendation: Take Pr ofits

What's the Motive for Cogstate's $4M Rights Issue?

Cogstate (CGS: $0.375) markets cognition assessment toolswith
applications ranging from dementia assessment and monitoring
to neurological damage that has occurred on the sports field.

The company is conducting a 1 for 8 pro rata non-renouncesble
rightsissue at $0.37 per shareto raise $4.05 million. The purpose
of the capital raising is to support the market development of
Cognigram beyond Canadawhereit is conducting a pilot rollout
with Merck Canada. Cogstate also intends to use the funds to
expand the use of its concussion management technologies and
commercializeitsunique dataset of cognitiveindictors. The offer
closeson December 18 and isfully underwritten by Taylor Collison.

The company has a mature business supplying itstest and serv-
icesto pharmaceutical companiesconducting clinical tridsof drugs
for thetreatment of neurodegenerative diseases, especially Alzhe-
imer'sdisease (AD). Thisline of Cogstate's businessis dependent
on the budgets for such clinical programs as determined by third
parties, as well as the success and failure of drug candidates for
thetreatment of AD and similar conditions.

Cogstate’ slonger term goal isto build revenues from the assess-
ment and monitoring of cognitive performancein thewider popu-
lation. This has been a goa of the company ever since it was
founded in 1999. Therationaeisthat earlier detection of adecline

in cognitive performance, whichisacommon feature of Alzheim-
er's disease, can improve the management and treatment of the
disease.

Thisyear the FDA shifted its position on Alzheimer'sdisease drug
devel opment, conceding that earlier treatment was warranted re-
gardless of what is currently known or needs to be known about
the underlying mechanism of the disease.

In March 2013, Cogstate launched a pilot program with Merck
Canadato evaluate the product in a discrete national setting but
fundamentally in the primary care medicine (GP) sector. Thispilot
program has already been helpful to Cogstate by showing that
primary care doctors are moreinterested in how Cognigram com-
paresto rudimentary mental health status exams and less so how
it comparesto more sophisticated bio-marker tests of dementia.

A product of this discovery is that Cogstate plans to run trials
which compare Cognigram to other clinical tools so that the com-
pany can present asuitable statement of purpose (' label claim’) to
health insurers and doctors.

Cogstate was motivated to raise capital to fund the expansion of
Cognigram into other territories, such asthe USA, but wanted to

Cont'd over
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Phylogica Adjusts Business Model

Phylogica(PY C 1.8 cents) iscurrently raising $6.1 million through
an underwritten rightsissueat 1.5 centsashare. Theraising will
give the company more time to progress its current partnerships
with anumber of major pharmaceutical companiesaswell asform-
ing new dedls.

Phylogicahas devel oped an expertisein cell penetrating peptides
and the company has altered its approach when selling its tech-
nology to new partners. It has also strengthened its technology
this year with what the company calls an endosome escape trap.

Over thelast four years, Phylogica has partnered with five major
pharmaceutical companies that are assessing the capability of
using Phylogicas peptide technology. What the company has
found isthat it has asuite of peptidesthat are very good at trans-
porting other drugsinto cells, which iswhere 80% of drug targets
reside, according to the company's CEO, Richard Hopkins. All of
the company's deals now are around hitting intracellular targets.

Itsfirst collaboration with Roche, which wasformed at the end of
2009, was around these cell penetrating peptides, for drugs that
treat diseases of the central nervous system.

Focus on Janssen Deal for Investors

Previoudly only small molecules could get inside cells. However
the affinity of small moleculesto targetsis not as good as larger
protein drugs. In December 2011, the company signed acollabora
tion deal with Janssen (Johnson & Johnson), specifically looking
at bringing large moleculesinto cells.

This collaboration was expanded and extended in July this year.
It's expected that additional work will be completed thisyear. For
investors, the major investment focus will be whether Janssen
decidesto exercisealicensefor Phylogicastechnology next month,
and moving the drug programsinto clinical trials.

New Endosome Escape Trap Technology

With the Janssen project, Phylogica enhanced its platform tech-
nology this year with what it calls an endosome escape trap. For
thistechnol ogy to be effective requiresthree steps. Thefirstisfor
thedrug to bind to the cell. The second isfor the drug to be taken
up by theendosomeinsidethe cell. And thelast part isto exit the
endosome and move into the cytoplasm.

Phylogica's endosome escape trap technology allows the com-
pany to identify when the cargo (other companies drugs) is re-
leased from the endosome into the cytoplasm.

To date Phylogica has shown using fluorescent markers that its
cell penetrating peptides can deliver cargo into the cytoplasm.
The next stepisto show that afunctional change can occur inside
the cell by delivering atoxin into the cytoplasm.

Changed Business Model

Phylogica had previously focused on offering its peptides as al-
ternativesto in-house drug candidates from pharmaceutical com-
panies. However this approach was competing with in-house pro-
grams from potential partners. The company has altered its ap-

proach, whereit isnow focusing on delivering existing compounds
from partnersinto cells. The company believes this approach is
better received by partners.

Phylogica's most active pharmaceutical collaborations are with
Janssen (cell ddlivery) and with Pfizer (vaccines). Other collabora-
tionsthe company had formed include with Medlmmune and Cu-
bist Pharmaceuticals, both in the areaof antimicrobial drugs.

Patents

Phylogicahas strengthened its patent position thisyear. The com-
pany was granted a US patent around synthetic versions of its
peptides, taking protection out to 2027. It also filed a patent this
year around its endosome escape trap technology.

Summary

Phylogica has potentially discovered a valuable technology with
multiple applicationsin delivering existing pharmaceutical com-
poundsinto cells and also importantly into the cytoplasm within
cellswherefunctional change can occur.

The company isimproving its capital position through the capital
raising underway. A key milestone to monitor over the next two
monthswill be whether Janssen decidesto license the company's
technology.

Phylogicaiscapitalised at $18 million, assuming the full $6.1 mil-
lionisraised inthe current rightsissue.

Bioshares recommendation: SpeculativeHold ClassB

— Cogstate cont'd

reduce its dependency on the ebbs and flows of income from its
clinical trialsbusiness.

The funds will be used to investigate the most appropriate path-
way that Cogstate should use to gain regulatory approval in the
US along with an analysis of reimbursement requirements. Both
tasksarenot trivial and will require extensive and detailed efforts
over many months.

Summary

Cogstateismaking afoundation investment in market and regula
tory research to secure future income that hopefully is well in
excessof what it receivesfromitsclinical trialsbusiness. Research-
ing and characterising the US (and other markets) for Cognigram
will take time, but unless the appropriate investments are made
now then the longer term revenue opportunities are unlikely to
eventuate.

Cogstate is capitalised at $33 million.

Bioshares recommendation: SpeculativeBuy ClassA
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Bioshares Model Portfolio (13 December 2013)

Company Price Price added  Date added Portfolio Changes — 13 December 2013
(current) to portfolio IN:

Imugene $0.015 $0.022 November 13 )

Oncosil Medical $0.125 $0.155 Sepember13 | VO changes.

Calzada $0.077 $0.073 September 13 OUT:

Invion $0.093 $0.060 August 13 No changes.

IDT Australia $0.400 $0.260 August 13

Viralytics $0.325 $0.300 August 13

Circadian Technologies $0.210 $0.270 March 2013

Tissue Therapies $0.225 $0.255 March 2013

Benitec Biopharma $0.500 $0.40 November 2012

Somnomed $1.15 $0.94 January 2011

Cogstate $0.375 $0.13 November 2007

Universal Biosensors $0.49 $1.23 June 2007

Private Company Update

Hatchtech Phase llls Cleared by FDA — Headline Results Due July 2014

The University of Melbourne spin-out Hatchtech has received
agreement from the FDA to proceed with two Phase I11 trials of
DeOvo, itsnovel treatment for headlice. The company will com-
mencethesetria inthe US early inthe new year. Hatchtech must
submit some minor amendments concerning statistical calcula-
tionsto the FDA beforeinitiating thetrials.

Hatchtech is using the Special Protocol Assessment channel for
DeOvo at the FDA. An SPA meansthat the sponsor and the FDA
reach agreement in advance on Phasell1 clinicdl trial design, trial
endpoints and the statistical analyses pertaining to thetrial.

The outcome isthat the certainty of final regulatory submission
and authorizationisincreased, leaving the Phasel 1l tridlsmoreas
the key event for determining adrug candidate's success or fail-
ure.

The Phase Ill Trial Program

Each Phasel |l tria will enrol 318 subjectsacross eight to 10 sites
inthe USA.. The primary endpoint will beto evaluate the efficacy
of one at-home treatment of De Ovo (0.74% wiv).

The efficacy measureis the proportion of index subjects who are
free of headlice at day 14. Day 14 is significant because the life
cycleof head liceis 14 days. Subjectswill also be examined at day
seven. Theindex subject isthe youngest child in the family.

Other family members will included in the trial, and will be
randomized to the same treatment group asthe primary enrollee.

Children asyoung as 6 monthswill aso beenrolledinthetrial.

Each trial will cover amix of geographies so that drug-resistant
head lice populations can be included in the studies.

Hatchtech expects to have the results of the Phase 111 trias by
July 2014.

Thelabeling objectivefor De Ovoisto show that it can achievea
better than 80% success rate in clearing headlice with the one
application.

Parallel Phase Il Study

Inparale withthe Phase 1l program, Hatchtech will run aPhasel |
study to demonstrate the ovicidal potential of DeOvo. It will do
this by treating children with lice, removing the eggs and then
incubating the eggs to see if any lice hatch. The object of the
study to produce data to support claims of the ovicidal power of
DeOvo.

Summary

Earlier thisyear Hatchtech raised $12 million to support the Phase
I trials, which will cost $6 million to complete. Hatchtech's
progressthroughits Phaselll trialswill bewell worth monitoring
in2014.
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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
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
Profits’ means that investors may re-weight their holding by selling
between 25%-75% of a stock.

Group A

Stocks with existing positive cash flows or dose to producing positive cash
flows.

Buy CMP is 20% < Fair Vaue
Accumulate CMPis 10% < Fair Vaue
Hold Value = CMP

Lighten CMP is 10% > Fair Vaue
Sell CMP is 20% > Fair Value

(CMP—Current Market Price)

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
may even be close to market. However, they are likely to be lacking in
severd key aress. For example, their cash position is weak, or
management or board may need strengthening.

Speculative Buy — ClassC

These stocks generally have one product in development and lack
many external validation features.

Speculative Hold—ClassAor Bor C

Sell
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